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V

The United Nations Development Programme’s global and national Human Development 
Reports (NHDRs) have been putting people in the centre of the analysis of development since 
1990. The key to building successful democracies with a market economy, social protection and 
equal opportunities is not only economic growth and wealth accumulation, but most impor-
tantly, an expansion of people’s choices and a broadening of their horizon of opportunities. 
Such a holistic, sustainable approach to development has underpinned every NHDR for Mol-
dova, starting with the fi rst one published in 1995. NHDRs have become an important tool for 
formulating development policies and strategies and a culmination of inclusive consultations 
that have helped build consensus among national stakeholders. 

This Report, which marks the 15th anniversary of the NHDRs in Moldova, focuses on the im-
pact of climate change on Moldova’s environment, society and economy. It discusses adaptation 
options and their potential synergies with the overarching development goals of the country. 
At the same time, the importance of mitigating future greenhouse gas emissions and climate 
change cannot be neglected, and, as underlined in the Report, adaptation has to go hand in 
hand with mitigation. Being the fi rst of its kind, the Report will, we hope, contribute to the ongo-
ing national eff ort to address the climate change challenge while promoting human develop-
ment.

The Report is a call to action. It aims to inspire decision-makers and the general public to 
act now for the sake of current and future generations. By providing an unprejudiced and pro-
fessional assessment of climate change impacts in the country, a comprehensive policy analysis, 
and recommendations on how to manage and minimise the negative impacts, maximise ben-
efi cial opportunities and avert their implications for human development, the Report hopes to 
be instrumental in the policy debate on climate change in Moldova. It highlights areas where 
action is needed in terms of adaptation to climate change, and explains the implications for sec-
toral and cross-sectoral development policies. It also convincingly demonstrates best practices 
and the experience of other countries in addressing some of the issues of concern presented in 
the Report. 

Climate change is recognised as a priority challenge that humanity is facing in the 21st cen-
tury, and it is no longer a distant prospect. Some of its consequences – like increased frequency 
and intensity of natural hazards – are already being felt. For Moldova it has meant, most recently, 
the catastrophic drought in 2007 and devastating fl oods in 2008. Reality is such that while all 
countries are and will be aff ected by climate change, developing countries will suff er most. They 
tend to be more vulnerable to the adverse impacts, have fewer resources with which to adapt 
and to recover losses caused by extreme weather events and are in general more dependent 
upon the environment for their citizens’ livelihoods. As a result, climate change poses a seri-
ous threat to achieving the MDGs which Moldova has committed to. At the same time, climate 
change can create opportunities for transforming the economy in the direction of greater sus-
tainability, thus paving the way towards poverty reduction and the achievement of the MDGs. 

The Report was commissioned by UNDP, relying to a large extent on a group of national 
experts, and benefi ted from international know-how and extensive stakeholder consultations 
throughout its preparation. Its intended audience is policy makers at the national, regional and 
local levels, civil society and academia, donors and providers of technical assistance, and the 
general public. The Report emphasises the importance of individual behavioural changes that 

FOREWORD
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are needed to support the national climate change agenda without incurring major costs, and 
therefore I hope that it will be used by everyone, not only by the expert audience. 

While the global community is preparing for the United Nations Climate Change Confer-
ence (COP 15) to take place on 7-18 December 2009 in Copenhagen, we trust that the timing of 
the publication will allow us to contribute to the national preparation eff orts and the debates 
that will take place to reach a new global climate change deal. I look forward to this Report gen-
erating discussions about the impact of climate change on Moldova, the role of government 
and individuals in addressing it and the proposed policy recommendations. I hope that such 
national dialogue will help the country achieve greater progress. 

 Kaarina IMMONEN

 UNDP Resident Representative and UN Resident Coordinator

 



VII

Global warming is the challenge of the millennium. This phenomenon is a threat to the 
environment and a deterrent to economic growth and global welfare. The Republic of Moldova 
is no exception. Climate change has become a threat to sustainable development and climate 
change mitigation and adaptation measures should become a priority of national policy.

Population growth and increased consumption of material goods lead to a growing impact 
on the environment. Excessive consumption of natural resources has resulted in increased GHG 
emissions, causing the warming of the Earth over the last century and, ultimately, could lead to 
the collapse of the global climate system. The scientifi c community faces the dilemma of fi nding 
a compromise between economic development and its eff ects on climate change. Finding such 
a compromise will ensure sustainable development for humankind. Studies show that the im-
pact of global warming is directly proportional to the population’s living standards and mostly 
aff ects people in poor countries, who have actually polluted the least.

The problem of climate change can only be tackled with the joint eff orts of all states in the 
world. To this end, the United Nations Framework Convention on Climate Change (UNFCCC) was 
developed. Moldova signed this Convention on 12 June 1992 and ratifi ed it on 16 March 1995.
The fi rst step under the UNFCCC was the development of the First National Communication 
of the Republic of Moldova on Climate Change, a document that refl ected national aspects of 
vulnerability and adaptation, emissions generated by the economic sector and analysed climate 
trends in Moldova.

On 13 February 2003, the Republic of Moldova acceded to the Kyoto Protocol of the UN 
Framework Convention on Climate Change. As a non-Annex I country under the Kyoto Proto-
col, the Republic of Moldova is eligible for activities under the Clean Development Mechanism 
(CDM). In order to coordinate activities under the Clean Development Mechanism at a national 
level, a “National Commission for the enforcement and implementation of provisions of the UN 
Framework Convention on Climate Change and the mechanisms and provisions of the Kyoto 
Protocol” was established by Government Decision no. 1574 of 26 December 2003. Four projects 
are currently being implemented under the Clean Development Mechanism in the Republic of 
Moldova.

As part of UNFCCC, Moldova identifi ed and presented its technological needs for the mitiga-
tion of GHG emissions in priority sectors – energy and processing industries – and implemented 
concrete activities to attract funding and implement projects for the refurbishment and use of 
renewable energy sources in the energy sector. The Ministry of Environment is constantly look-
ing for new partners who would be willing to implement such projects. The implementation of 
the provisions of the UNFCCC and the Kyoto Protocol in the Republic of Moldova is coordinated 
by the Working Group established within the State Hydrometeorological Service, subordinated 
to the Ministry of Environment. The National Coordinator and members of the Working Group 
take active part in various national, regional and global activities.

The National Human Development Report on Climate Change, developed by UNDP Mol-
dova, is a special report for Moldova. It aims to inform decision makers and the public about the 
impact of climate change on the environment, the key sectors of the national economy and the 
social sector.  

PREFACE 
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Our country has set itself an ambitious goal in developing the National Climate Change 
Adaptation Strategy and we believe that a comprehensive scientifi c analysis and the climate 
change projections presented in this report will provide a solid basis for the development of this 
Strategy. We are confi dent that the fi ndings and recommendations of the report will be an im-
portant issue on the agenda of decision makers at all levels and will be refl ected in the Strategy. I 
also hope that this report will generate debate among diff erent social groups and will eventually 
encourage citizens to contribute collectively to combating this phenomenon.

We take this opportunity to express our utmost gratitude to UNDP Moldova for assistance 
provided in the preparation, translation and publication of this report in the offi  cial language of 
our country.

 Gheorghe ŞALARU

 Minister of Environment
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EXECUTIVE SUMMARY 

Chapter 1. Introduction

Climate change is a truly unprecedented and 
unique challenge for mankind. Though it is global 
in nature, poor nations appear to be most vulner-
able as many of them will be hit disproportion-
ately and, at the same time, their adaptive capac-
ity is much more limited. Therefore, immediate 
and concerted action on both international and 
national levels is required in order to mitigate cli-
mate change by reducing greenhouse gas emis-
sions and help both developed and developing 
countries to adapt to those eff ects which are 
already inevitable. Unfortunately, in Moldova 
climate change is sometimes perceived of as a 
remote and irrelevant concept. 

The authors of this report believe that the chal-
lenges of climate change should be fully intro-
duced into the national policy agenda. If they 
are neglected and we proceed with business as 
usual – both in terms of allowing climate change 
to continue unabated and in terms of adapting 
to its impacts – the cost of inaction faced by cur-
rent and future generations may be signifi cant. 
Development policies, however, should also 
aim at advancing the interests of their intended 
benefi ciaries – the people. Therefore, this report 
goes beyond an assessment of bio-physical im-
pacts and applies a human development per-
spective throughout its analysis by trying to shed 
more light on the way climate change will aff ect 
Moldova’s development trends and agenda and, 
ultimately, the hopes and opportunities of the 
Moldovan people.

Chapter 2. Human development 
in Moldova – the background 

Human development basically means freedom of 
choice for all the people living in a given country 
or region. In order for people to make eff ective 
use of this freedom, they need enabling condi-
tions such as adequate education, good health, 
material well-being, social participation, empow-
erment and inclusiveness and equitably distrib-
uted benefi ts of economic growth. 

Human development is thus a multifaceted and 
complex phenomenon spanning many areas. 
One measure used to assess a country’s develop-
ment progress is the Human Development Index 

(HDI). From an HDI perspective, Moldova is one 
of the least advanced European and/or transi-
tion countries. In 2005, Moldova had the fourth 
lowest HDI in the group of 20 Central and East-
ern European (CEE) and Commonwealth of Inde-
pendent States (CIS) countries for which the HDIs 
were available. Moldova was also among the four 
transition countries which in 2005 were worse 
off  in terms of HDI than in early transition, and 
its losses in terms of human development were 
the largest compared to all other countries. This 
decline was largely due to the economic collapse 
associated with lower enrolment in education 
and the population’s poorer health status. As its 
economic growth model fundamentally infl uenc-
es a country’s outcomes in terms of human de-
velopment, it has to be said that in Moldova this 
growth has been narrowly based in geographical 
terms as well as socially inequitable. The decade-
long increase in outward migration of labour is a 
symbol of Moldova’s defi cient economic growth 
model, which contributed to a weakened social 
fabric, family disintegration, domestic violence 
and a worsening demographic outlook. 

Climate change infl uences human develop-
ment in many ways. Global warming has already 
changed livelihoods in many parts of the world 
and the poor are suff ering the most. Needless 
to say, developed countries have more fi nancial 
and human resources available to implement the 
measures necessary to adapt and provide for hu-
man security even in the case of extreme weather 
events, while lower income countries lack these. 
Therefore, climate change, be it through height-
ened water insecurity, increased exposure to ex-
treme weather events, environmental deteriora-
tion or loss of natural resources and ecosystems, 
may raise signifi cant hurdles to improving Moldo-
va’s human development. Of particular concern 
are the impacts on agriculture, which is a major 
source of income in Moldova, where more than 
half the population lives in rural areas and about 
one third of the labour force is still employed in 
agriculture. Depending on how well long-term 
development strategies in Moldova will perform, 
this situation might change within the next two 
generations. There might be less agricultural 
employment and welfare dependency on rural 
income, a trend which could come hand in hand 
with demographic change, productive innovation 
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and climate change. Nevertheless, for the coming 
decades and until all the expected changes start 
to take place, the possibilities for human develop-
ment in Moldova will be determined by the ma-
jority of the population’s dependency on agricul-
tural income and a rural way of life. In this respect, 
droughts have repeatedly reduced agricultural in-
come in the past and their frequency and intensity 
is expected to increase in the future. 

The whole extent of climate change’s impact on 
Moldovan society itself depends in turn on future 
human development performance which has 
the potential to signifi cantly reduce the negative 
impacts of climate change and take advantage 
of potential positive outcomes. This depends on 
the country’s adaptive capacity, i.e. the ability or 
potential to respond successfully to climate vari-
ability and change, and includes adjustments in 
both behaviour and resources and technologies. 
Human and social capital are key determinants of 
adaptive capacity, as important as income levels 
and technological capacity, population devel-
opment and governance structures (which may 
enhance but also decrease specifi c adaptation 
potentials). The four Moldovan regions investi-
gated (North, Centre, South and Chisinau) do not 
belong to those region types that are presumed 
to have the lowest adaptive capacity. Chisinau’s 
potential to adapt to climate change is the high-
est in Moldova – the capital has a high ranking, 
even compared to Romanian and Bulgarian re-
gions of high adaptive capacity. 

Chapter 3. Climate change 
and its challenges for Moldova

Moldova is located in a temperate continental 
climate zone, slightly modifi ed by the proximity 
of the Black Sea and the intrusion of warm wet 
air from the Mediterranean. Climatic seasons are 
clearly defi ned with a short and soft low-snow win-
ter and a long summer which can be very hot and 
dry. On the whole, Moldova is located in an insuffi  -
ciently wet zone which results in a high frequency 
of droughts which negatively aff ect its economy. 
For example, between 1990 and 2007 alone, nine 
droughts were registered in the country. 

The climate projections for Moldova in this Re-
port are based on a range of recent coupled 
atmosphere-ocean General Circulation Models 
(GCMs). Such models are used as a research tool 
for studying and simulating the climate, and for 
operational purposes, including monthly, sea-

sonal and inter-annual climate projections. The 
results of six GCM experiments based on the A2 
and B2 marker scenarios of the Special Report on 
Emission Scenarios (SRES) for three time-slices 
(2010–2039; 2040–2069; 2070–2099) served as a 
basis for downscaling.

These models suggest that annual mean air tem-
perature in Moldova will increase under both 
emission scenarios. By the end of this century the 
increase may amount, on average, to 4.1–5.4 °C. 
Depending on the GCM experiment, these values 
vary from 1 °C to 6 °C. Along with warming, a con-
tinuous annual fall in summary precipitations is ex-
pected, especially for the A2 emissions scenario.  

Moldova expects maximum warming in winter 
and in transition seasons. By the 2080s, the base-
line negative winter mean temperatures (-2.1 °C) 
could increase by up to 2 to 5.7 °C; the spring and 
autumn mean temperatures could increase by 
about 4 to 5 °C. The lowest relative warming is 
expected in the summer months: by 1 °C in the 
beginning and by about a 3 °C by the end of the 
century. Moderate increases in precipitation are 
expected in winter and spring, but the summer 
and autumn tendencies are mainly negative (20-
30 per cent decrease by the 2080s). On the whole, 
Moldova will face warmer and wetter winters but 
hotter and drier summers and autumns. To use an 
analogy, Moldova can expect winters like in Eng-
land and summers like in Greece or Spain. 

In order to represent the new humidity condi-
tions, which are particularly critical for the agri-
cultural sector, separate temperature and pre-
cipitation changes should be incorporated into 
other, more complex indices. In this report, two 
indicators of new humidity conditions – Poten-
tial Evaporation (PE) and Aridity Index (AI) – were 
calculated. These indicators show that the annual 
decrease in precipitation, against a temperature 
increase, stimulates a strong humidity defi cit. Po-
tential Evaporation is likely to increase by 15-20 
per cent over the fi rst time horizon and practical-
ly double by the end of this century, with the A2 
emissions scenario resulting in stronger climate 
change signals. The Aridity Index also shows that 
Moldova is moving towards a dryer climate, from 
insuffi  ciently wet and wet subhumid zones to dry 
subhumid and semiarid zones. While in Moldo-
va’s baseline climate (1961-1990) only the end of 
summer and the beginning of autumn were sem-
iarid, in the future signifi cantly longer and more 
intense dry periods are likely.
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Extreme weather events are likely to become 
more frequent in the future. Projections suggest 
that what were considered as extreme rare events 
for absolute maximum temperatures under the 
baseline climate (34-35 °C) will possibly become 
mean maximum summer temperatures. The ob-
served and expected increase in night tempera-
tures is especially important for human health 
because it results in unfavourable conditions for 
night relaxation. 

The summer of 2007 may provide a glimpse of 
the shape of the future climate to come and a 
foretaste of some of the negative impacts that are 
likely in the distant future. The heat-wave of 2007 
is clearly more closely related to what may be ex-
pected in the future climate than to contempo-
rary climate conditions. Moreover, the summer of 
2007 is also a signal for policy- and decision-mak-
ers that climate change and its impact are issues 
that should be given attention in the present and 
not be left for the future. 

Chapter 4. Climate change 
and water resources

Water is a critical resource for human develop-
ment and economic growth, being essential for 
the vital functions of all living beings, plants, for 
agricultural production as well as for many indus-
trial processes. In general, Moldova’s water sup-
ply-withdrawal balance is adequate with respect 
to the available resources. In spite of this ade-
quacy, specifi c regions in the South already face 
water scarcity. Climate change is likely to aff ect 
the adequacy of water resources, and the water-
defi cient regions are likely to suff er the most. Ad-
dressing defi cits in these regions will be critical 
for supporting a sustainable economic recovery. 
Due to climate change, Moldova is expected to 
experience increasing frequency of short-term 
water oversupply, particularly in the form of fl ash 
fl oods as well as seasonal droughts. 

Moldova does not have enough fi nancial re-
sources to implement the primary technological 
adaptation measures needed to address the ex-
pected water variability, such as dams and dykes. 
Considerable external funding would be needed 
for these measures to be successful. Comprehen-
sive and effi  cient implementation of Moldova’s 
“Strategy on the modernisation and develop-
ment of communal water supply and disposal 
systems in the settlements of the Republic of 
Moldova” and the “Concept of national water re-

sources policy” would be an important fi rst step 
towards addressing Moldova’s water situation. 
The “Framework regulation on using communal 
water supply and disposal systems” needs to be 
improved in many ways, including establishing 
rules for up-stream and down-stream users and 
for force majeure situations.

Given Moldova’s limited fi nancial resources, in-
troducing new crops and agricultural practices, 
together with reduced use of fl ood plains in crop 
production, would provide some relief from ex-
pected climate-related water stress.

Chapter 5. Ecosystems: 
vulnerability assessment, 
climate change impacts 
and adaptation measures 

Agricultural ecosystems cover some 75 per cent of 
Moldova’s land area, while natural ecosystems ac-
count for 15 per cent. Ecosystems in Moldova are 
currently threatened not only by climate change 
but also by socioeconomic conditions, poverty 
and a lack of political will to address these chal-
lenges. Practices such as overly intensive irriga-
tion, heavy use of chemical fertilisers, pesticides 
and fungicides and use of heavy agricultural ma-
chinery, etc., lead to degradation, erosion, com-
paction, and depletion of the soil which, in turn, 
aff ects its capacity to sustain agricultural crops 
and human welfare. Unauthorised waste dispos-
al, overgrazing, illegal tree felling, illegal hunting 
and fi shing, and industrial and agricultural pollu-
tion are examples of other activities which have 
a substantial negative impact on the functioning 
of ecosystems.

The state of the agricultural ecosystems funda-
mentally infl uences Moldova’s ability to support 
its economic and human development. Agricul-
tural ecosystems are highly vulnerable to climate 
variability and extreme weather events which are 
expected to increase as climate changes. Some 
specifi c measures to reduce their vulnerability 
include rational land consolidation, promotion of 
ecological agricultural practices, improvement of 
soil fertility and effi  cient irrigation. 

Natural ecosystems are also in a poor situation, 
with large portions being highly degraded and 
the number of endangered species climbing rap-
idly. Climate change is expected to have substan-
tial negative impacts on forests and aquatic spe-
cies, especially in the southern and eastern parts 
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of Moldova; these are currently semi-arid regions 
and as the climate changes they may turn arid. 
A number of proactive measures, including the 
extension and better protection of protected ar-
eas, need to be implemented in order to ensure 
biodiversity conservation. 

Establishing new policies based on an integrated 
landscape approach to biodiversity protection 
under diff erent climate change scenarios and 
on developing River Basin Management Action 
Plans for the sustainable use of water resources 
are some of the most important long-term adap-
tation measures that need to be implemented in 
order to meet the sustainable development ob-
jectives. 

The projected climate changes are likely to have 
signifi cant impacts on biodiversity from the level 
of species right through to the level of ecosys-
tems or biomes. Rising temperatures will force 
many living organisms to migrate to cooler areas 
in the northern part of the country, while new 
organisms will arrive. Such movements might 
involve many species including plants and trees. 
However, some fl ora and fauna species could 
have low resilience to temperature and precipita-
tion changes because climate systems will move 
more rapidly than they can follow. 

Chapter 6. Impact of climate change 
on the agricultural sector

In general terms, Moldova has climate conditions 
and a relief favourable for agriculture. Soils are 
highly fertile in the northern region and have a 
medium level of fertility in the central and south-
ern regions. However, in the transition period, 
Moldovan agriculture has suff ered a dramatic de-
cline, one of the deepest in the group of transition 
countries. This has had a signifi cant impact on 
human development outcomes, as many rural in-
habitants are migrating to urban areas or abroad 
and villages are losing their human capital. 

The main causes of the agricultural decline in the 
last decade include low levels of investment in 
the sector, the inadequacy of the recent reforms 
and a number of institutional and regulatory 
obstacles aff ecting exports and domestic sales. 
However, as a result of poor technological de-
velopment and a failure to adopt soil protection 
measures, natural calamities such as droughts, 
late spring frosts, hail, and fl oods frequently have 
had a destructive impact on harvests and on 
farmers’ income. Despite the generally high level 

of soil fertility, agricultural productivity indicators 
in Moldova are very low. If the issue of soil protec-
tion is not pursued seriously and soils continue 
to deteriorate at the present rate, agricultural 
productivity and farmers’ incomes will decline 
further still. 

Climate change could seriously undermine 
Moldova’s food security, as patently proven by 
the severe drought of 2007, when both the over-
all quantity and the composition of food avail-
able to rural inhabitants worsened. Large fami-
lies, single-headed households and families with 
disabled members have been assessed as being 
the most vulnerable in conditions of drought. Ac-
cording to international estimates of the impact 
on ecology and agriculture, this drought was 
of catastrophic proportions. In the 20th century 
such a phenomenon was registered only once, in 
1946-47. More than 90 per cent of the country’s 
territory and 80 per cent of the rural population 
depending on agriculture was aff ected by the di-
minished harvest. The savings and income of the 
rural population were severely reduced, with total 
losses amounting to USD 1bn, according to offi  -
cial estimates. Output of cereal crops diminished 
by 70 per cent compared to 2006, and the wheat 
harvest fell by a factor of 10. Many households 
were not able to maintain their livestock because 
of the lack of fodder. Bovine livestock diminished 
by one quarter, pigs by almost 50 per cent, and 
sheep and goats by 10 per cent, and the number 
of poultry by 25 per cent. By January 2008, many 
families had had to liquidate their entire livestock 
resulting in a loss of foodstuff s. High infl ation 
fuelled the deteriorating situation.

Projected climate changes are likely to have a neg-
ative eff ect on wheat production, which has a cen-
tral role in providing food security. It is also likely 
that climate change will aff ect vineyards, which 
are economically very important. If no alternative 
economic occupations are provided, these trends 
will drive more rural families into poverty and fur-
ther encourage the depopulation of rural areas. 
Small peasant farms, averaging 1.5 hectares, as 
well as farmers in the central hot semi-humid and 
south hot-arid zones are the most vulnerable to 
the types of extreme climate conditions expected 
to become more frequent and severe with climate 
change. The provision of irrigation in appropriate 
areas within these two zones would provide sig-
nifi cant benefi ts even under current conditions, 
potentially increasing yields by 1.5 to 2 or more 
times as compared to yields without irrigation.



EXECUTIVE SUMMARY 5

Even though climate change can induce some 
positive changes, the overall balance of the cli-
mate change eff ects projected for the next 100 
years is not favourable for Moldovan agriculture. 
A rough economic assessment of the impact of 
climate vulnerability on wheat and corn in the 
period 1996-2008 suggests that net losses have 
so far exceeded net gains. In order to adapt 
Moldovan agriculture to changing climate condi-
tions, a number of no regret measures are recom-
mended, including using modern farming tech-
niques, improving short-term weather forecasts 
and preventing soil erosion. At the same time, 
reforms should continue with the aim of adapt-
ing the agricultural system, implementing an ef-
fi cient system of farmers’ training and education 
and putting in place a developed agricultural in-
frastructure (including irrigation and hail protec-
tion). 

Chapter 7. Climate change impact 
on transport infrastructure 

The importance of the transport infrastructure 
for human development is hard to underesti-
mate. First, it supports economic growth and 
thus poverty reduction eff orts. Second, it helps 
with access to basic services which can signifi -
cantly improve livelihoods and income opportu-
nities. The importance of transport infrastructure 
is further underlined by the fact that Moldova is a 
small and landlocked country. Although the den-
sity of Moldova’s road network is more or less on 
a par with regional standards, the very poor qual-
ity of these roads undermines their ability to fulfi l 
their economic and social function. Little invest-
ment in road infrastructure has been made in the 
last two decades, signifi cantly contributing to its 
vulnerability. The level of funding of road main-
tenance declined from about 80 per cent of total 
necessary funds in 1990 to less than 10 per cent 
in 2000. It rose to 20 per cent of needs by 2006, 
but this is obviously still inadequate. As a result of 
constant underinvestment, the road network has 
almost collapsed in terms of quality. Railroads, 
which also play an important role, are only in a 
slightly better shape.

There are several main eff ects climate change 
will have on the transport sector. First, lasting 
heat-waves can worsen or even destroy the as-
phalt pavement of national roads. Second, high 
temperatures during summertime can cause de-
formation of railroad lines which are already old; 
further they potentially accelerate the physical 

wear-out of metal parts in bridges and can even 
cause thermal deformation. Moreover, higher 
temperatures will underscore the need to use 
heat-resistant engines, while air-cooling will have 
to be more widely employed, leading to higher 
energy consumption. Still more critical, climate 
change is set to signifi cantly constrain the devel-
opment of naval transport envisaged also by the 
strategic framework for the development of the 
transport network. Besides higher temperatures, 
extreme weather events can also have a signifi -
cant impact on transportation, both in urban and 
rural areas, with the risk of cutting off  some rural 
communities where roads are especially poor.

There is a series of adaptation measures that can be 
taken into account in order to tackle climate chal-
lenges in the transport sector. A no-regret measure 
would be the incorporation of climate change con-
siderations into the technical standards to be im-
plemented throughout the sector. Thus, building 
higher-quality, weather-resilient roads would in-
crease the competitiveness of the sector and road 
safety. In order to minimise the impact of heavy 
trucks on roads, their movement on sensitive roads 
should be limited during the day.

At the same time, warmer winters will allow for 
less rigorous requirements regarding the depth 
of the roadbed, thus freeing up resources that 
can be employed in improving road quality.

Chapter 8. Climate change impact 
on the energy sector 

Access to energy is crucial for serving society’s 
social needs, fuelling economic growth and pro-
moting human development. The energy sector 
of Moldova exposes a series of vulnerabilities, 
such as limited production capacity, low energy 
effi  ciency and insecure supply. Thus, due to wear-
out and lack of investment, the actual power 
generation capacity is half the original installed 
level, while energy imports cover almost all the 
country’s energy needs.

Given the Republic of Moldova’s external vulnera-
bility to disruptions and price hikes in the foreign 
energy supply, it is hardly surprising that recent 
developments on the global energy markets hit 
Moldovan consumers particularly hard. During 
the last couple of years, prices for imported gas 
and electricity have risen signifi cantly, especially 
for gas, as Russia has started to apply a new price 
policy toward CIS countries. Furthermore, rising 
prices appear to undermine state eff orts aimed 
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at installing gas networks in rural Moldova, since 
exorbitantly high investment costs prohibit ru-
ral consumers from connecting to the networks, 
while increased prices make many people refrain 
from consuming gas even after being connected 
to the network. 

The overall rise in prices for imported energy 
has resulted in growing tariff s for heat energy, 
putting strains on households as well as the pub-
lic budget. Moreover, the date of the start of the 
heating season for social public institutions such 
as hospitals, schools and kindergartens has be-
come an issue of heated debate. 

Climate change will most likely aff ect the energy 
distribution infrastructure, patterns of demand 
and energy production capacities. The patterns 
of demand will change as winters become warm-
er, decreasing heat energy needs, while in sum-
mer, higher temperatures will push up demand 
for the electricity needed to power air-condition-
ing equipment. The energy infrastructure may 
suff er as result of more frequent and more vio-
lent extreme weather events, damaging supply 
grids, while growing demand in the summer time 
could cause transmission lines to sag. Further, cli-
mate change potentially puts Moldova’s plans to 
enhance its domestic capacity to produce energy 
at risk, as water resources may become scarcer in 
coming decades. 

Although climate change is set to pose signifi -
cant challenges for Moldova’s energy sector, it 
should be said that most of the solutions on the 
table would need to be implemented even if cli-
mate change were not taken into account. The 
main adaptation eff orts should aim at changing 
consumer behaviour both through tariff  stimuli 
and information campaigns, strengthening do-
mestic energy effi  ciency by integrating the rel-
evant standards into technical requirements and 
building codes, and spurring the development of 
renewable energy production. Emphasis should 
also be placed on the consolidation of infrastruc-
ture through technological modernisation, tak-
ing growing climate risks into account. 

Chapter 9. Climate change 
and human health

The ability to live a long and healthy life is at the 
core of human development. At the same time, 
the impact of climate change on human health 
is signifi cant and well-documented. The eff ects 
are passed on to human health through chang-

ing weather patterns (more frequent and severe 
extreme weather events) and indirectly through 
changes in water, air and food quality and quan-
tity, ecosystems, etc. More specifi cally, the direct 
impacts of climate change include deaths from 
fl oods, low and high temperatures and other cli-
mate change-related disasters. Indirect impacts 
include rising numbers of infection bearers such 
as mosquitoes which swarm near fl ooded land 
and spread diseases and a larger tick popula-
tion. Altogether, when temperatures are high 
enough, these bearers contribute to developing 
encephalitis and Lyme disease. Failure to supply 
the population with good-quality drinking water 
also increases the risk of infections spreading. 
This exacerbates the risks caused by water short-
ages that are already visible in some parts of the 
country, especially in the southern region. In fact, 
a direct link between the maximum frequencies 
of diarrheic diseases and salmonellas in the hot-
test months of the year is easy to observe. Thus, 
the entire population, especially children, are at 
risk during this period. Furthermore, heat-waves 
represent an enormous risk for the elderly popu-
lation, as well as for those with chronic cardio-
vascular illnesses resulting from hyperthermia. 
Another important risk is increasing exposure to 
allergic diseases via aeroallergens in part as a re-
sult of changing pollen counts.

Overall, the rural population appears to be more 
vulnerable to climate change impacts as it has 
more limited access to medical services as well 
as to medical insurance coverage, is much more 
dependent on a non-centralised supply of water 
(which is of much lower quality), and has a higher 
share of the more vulnerable elderly population. 
Also, as climate change will signifi cantly aff ect 
the agricultural sector, the risks of malnutrition 
will become particularly important for the rural 
population. The urban population, however, may 
be signifi cantly aff ected by the creation of ‘heat 
islands’ in the cities, with critical eff ects for the 
vulnerable groups of the population. 

The health risks stemming from climate change 
were already outlined in the First National Com-
munication of the Republic of Moldova. Unfortu-
nately, the conclusions and recommendations of 
this eff ort are not taken fully into account in the 
national health-related strategic framework. 

Therefore, the national health policies should 
incorporate in a proper manner responses to 
the health risks posed by climate change. Other 
important measures include: introduction of 
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early warning systems with regards to extreme 
weather events, extending medical insurance to 
fi ll the gaps in the coverage of the poor and rural 
population, implementing sanitation and water-
treatment projects to ensure rural communities 
and social institutions have access to quality wa-
ter, and developing aeroallergen monitoring and 
asthma surveillance systems. At the same time, 
the development of electronic databases for rel-
evant data collection from doctors and medical 
institutions and proper public information on cli-
mate change-related health risks should be put 
in place.

Chapter 10. Towards a risk–resilient 
society

Risk transfer represents an important instrument 
for managing the risk resulting from natural per-
ils and can help mitigate or minimise disaster 
losses. A well-implemented plan for spreading 
economic risks from extreme events across soci-
ety and/or transferring those risks from victims to 
the fi nancial markets is a fundamental adaptation 
measure that crucially aff ects how the impact of 
climate change will ultimately aff ect a society. Al-
though risk transfer does not prevent the damage 
climate change causes, it represents an eff ective 
mechanism for managing the hardship resulting 
from climate risks and quick recovery, especially 
of those climate risks which cannot be prevented 
by means of risk mitigation measures. 

Furthermore, risk transfer can be seen as an ef-
fective instrument for helping reduce poverty. 
For example, access to these tools can help rural 
households stabilise their incomes, to safeguard 
their fi nancial resources and to improve their ac-
cess to credits by lowering the risk of lending and 
hence reduce the cost of borrowing. In Moldova, 
the insurance sector has developed dynamically 
in recent years. Nonetheless, it is still poorly de-
veloped compared to western European coun-
tries. For instance, the insurance depth (the share 
of gross written premiums in GDP) is about 1.3 
per cent compared with 9.2 per cent in the EU-
15. The low levels of development are mostly ex-
plained by the low income of the population, a 
lack of public risk information and the existence 
of public funds that also compensate victims.

It should also be mentioned that the insurance 
sector is even more poorly developed in rural ar-
eas. Despite the fact that the insurance of agri-
cultural production is subsidised by the state, ag-

riculture remains one of the most underinsured 
sectors. In order to build a proper risk transfer 
mechanism a set of conditions should be met. 
A non-exhaustive list of prerequisites includes: 
optimally coordinated risk partnership between 
insurers, state and citizens; generation of a risk 
collective of suffi  cient size to enable an eff ective 
balancing of risks; eff ective control of adverse se-
lection and moral hazard; and generation of in-
centives with respect to collective and individual 
risk prevention. 

Moreover, the development of such a risk transfer 
mechanism would require political eff orts aimed 
at providing better risk zoning and mapping, en-
couraging ex ante insurance and joining regional 
risk transfer mechanisms.

Chapter 11. Policy discussion: 
climate change realities in the 
country development agenda

Despite the fact that climate change is a recog-
nised fact of global importance, the national 
strategic framework lacks integrated measures 
for mitigating climate change or adapting to 
its eff ects. Some of the impacts are mentioned 
sporadically and in diff ering contexts, but the 
connection between them and climate change 
as well as the complex repercussions are mostly 
omitted. Based on an analysis of current strate-
gies and the legal framework, it can be conclud-
ed that Moldova urgently needs to put forward 
adaptation measures that would reduce the 
potential negative impact of climate change on 
further development. To date, the topic of cli-
mate change is mostly a priority for the Ministry 
of Environment. However, eff orts by this Ministry 
alone will not be enough to successfully adapt to 
climate change. It is an issue that needs to be in-
corporated into diff erent policy areas – whether 
energy, transport, agriculture or industry, etc. 
Therefore, a timely elaboration of national adap-
tation strategies and the integration of climate 
change aspects into development cooperation 
as well as into the relevant national sectoral poli-
cies are of high importance. 

These relevant policies should be designed 
and implemented by the government at many 
levels, under the pressure of severe fi nancing 
constraints. Responding to climate change will 
require the integration of adaptation measures 
into all aspects of policy development and plan-
ning for poverty reduction. These government 
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eff orts would require consistent international 
support, going beyond fi nancing. Assistance will 
be needed for capacity development in areas like 
energy and water effi  ciency, organic and sustain-
able agriculture, alternative energy sources etc. 
While project-based support plays an important 
role, adaptation planning has to be part of na-
tional programmes and budgets. Furthermore, 
all adaptation eff orts should be society-wide and 
engage all key actors. Public authorities, the pri-
vate sector, civil society and individuals all have 
to be involved and take responsibility.

At the strategic policy level, for adaptation ef-
forts to be successful they will require a climate 
change adaptation framework that ensures an 
eff ective adaptation of the country to climate 
change impacts. Otherwise, projected impacts 
could prejudice Moldova’s development and 
worsen the situation in the economic and social 
realms. Moldova has to put in place sectoral ad-
aptation strategies or amend the current strate-
gies in order to incorporate necessary adaptation 
measures. This is important as each sector needs 
a specifi c approach, but at the same time all ad-
aptation measures must be taken as a complex 
whole, to make sure a qualitative, eff ective and 
coherent climate change adaptation process 
takes place. A well-designed policy framework for 

climate change adaptation will ensure a timely 
response to climate change challenges, allowing 
the country and its citizens a progressive positive 
development.

All the proposed strategies could be part of an 
umbrella programme named the National Cli-
mate Change Adaptation Programme that would 
also include an Action Plan to implement adapta-
tion measures, enforced also by a set of market-
based instruments that would serve as economic 
stimulus. Part of the same programme should be 
a joint communication strategy that will provide 
for information access, public awareness, and 
public participation in the decision making proc-
ess, cooperation between authorities at diff erent 
levels and collaboration with academia in mat-
ters related to climate change adaptation for all 
sectors.

All in all, given the level of Moldova’s economic 
development, the process of adaptation to cli-
mate change will not be easy. Our country will 
need to invest great eff orts in order to ensure 
success in the adaptation of Moldova’s develop-
ment policies to climate change-related risks. 
However, all eff orts made today will help ensure 
progress in human development for both current 
and future generations. 
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points’. These are unpredictable and non-linear 
events that could open the door to ecological 
catastrophes…that will transform patterns of hu-
man settlement and undermine the viability of 
national economies”.2

For underdeveloped countries, climate change 
eff ects are seemingly double-edged: besides hit-
ting them disproportionately there is fear that 
any signifi cant mitigation and adaptation eff orts 
may derail ongoing development and poverty-re-
duction eff orts. This fear, however, appears to be 
vastly exaggerated. First, climate change mitiga-
tion and adaptation eff orts are not necessarily at 
odds with development if we see development 
as an environment-inclusive phenomenon, not 
confi ned only to GDP growth per capita.3  Indeed, 
growth in incomes may make little sense against 
a background of a sharp decline in the environ-
mental conditions people live in. Second, there is 
suffi  cient evidence showing that climate change 
may eventually derail economic growth since it 
can lead to economic disruptions comparable to 
those provoked by world wars or the depression 
of the fi rst half of the 20th century.4  Thus, one of 
the conclusions of the Stern review5 was that “…
tackling climate change is the pro-growth strat-
egy for the longer term, and it can be done in a 
way that does not cap the aspirations for growth 
of rich or poor countries”.6 

The imminent risks of climate change require 
an immediate and concerted action on both in-
ternational and national levels. Unfortunately, in 
Moldova climate change is sometimes perceived 
as a remote and irrelevant concept. Indeed, while 
the country is still struggling to set itself fi rmly on 
a development path and struggling to complete 
the never-ending post-communist transition 
process, while labour migration remains the only 
solution for escaping the poverty trap and over-
all progress in human development is uneven, 
to consider climate change a policy priority may 
seem to be outlandish. 

Nonetheless, it does not need to be so. There is 
no trade off  between development policies and 
climate change policies. As everywhere in the 
world, climate change is going to pose signifi -
cant challenges that may derail development and 
modernisation eff orts in Moldova. Since these ef-
fects are no longer a distant prospect, the sooner 

1. INTRODUCTION

1.1. Climate change as major

 human development risk

Humankind is in no way a complete stranger to 
major development risks. Indeed, over the pe-
riod from the plagues of the Middle Ages to the 
Great Depression and the two world wars of the 
last century, human progress went hand in hand 
with major development risks. Moreover, the end 
of this decade has been marked by major fi nan-
cial and economic turmoil. This turmoil is far from 
over and may well result in a signifi cant setback to 
human development for rich and poor countries 
alike. However, in the worst-case-scenario the 
outcome may be the wholesale dismantlement 
of the global economic and fi nancial architecture 
laid down in the wake of World War II which was 
strengthened with the passing of the Cold War. 

Nonetheless, one more challenge has been loom-
ing large for years. This existential challenge is 
as certain to happen, if the necessary action is 
not taken, as it is unpredictable in its dire con-
sequences. This challenge is the immediate and 
longer-term negative impacts of climate change-
related events. 

Climate change has several distinctive features. 
First of all, it is truly global, as the main emitters of 
greenhouse gases will suff er along with underde-
veloped or “green” economies. Second, the world’s 
poor will be hit disproportionately as the major-
ity of poor countries will be on the geographical 
frontline of climate change and perhaps will lack 
the resources required to implement sound adap-
tation policies. Third, the world is committed to 
climate change, i.e. greenhouse gases, once emit-
ted, remain in the atmosphere for a long time. In 
other words, we can do very little about climate 
change eff ects that have already been locked in 
as a result of past and present emissions. What we 
can and must still do is avoid dangerous climate 
change by striving to cut emissions and embark 
on low-carbon development pathways in the in-
terest of future generations,1 while looking for 
win-win opportunities and a more sustainable 
development model. Finally, if we reach a certain 
threshold (2°C above preindustrial levels), these 
changes may become irreversible. As the UNDP 
2007/2008 Human Development Report points 
out, unless changes are made to the business-
as usual model, “we are edging towards ‘tipping 

1 UNDP Human Development Report 2007/2008.
2 Ibid.
3 Ibid..
4 Th e Stern Review on the Economics of Climate Change is a comprehensive 
report released in 2006 by economist Lord Stern of Brentford for the British 

government. Th e Report discusses the eff ects of climate change and global warming 
on the global economy.
5 Ibid.
6 Ibid.
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Moldova acknowledges these paramount risks 
and adjusts its policy agenda accordingly the 
better. Hence, although this Report has quite a 
wide audience, its main target is local policy-mak-
ers. At the same time, even the most carefully 
crafted policies cannot help without support of 
all elements of the population. Climate change 
requires a much broader society response and 
action, particularly given that many high-impact, 
but low- or no-cost behavioural measures to ad-
dress climate change can be easily implemented 
by each citizen of the country. Certainly, as this 
Report was being written, Moldova was entering 
into a prolonged period of political turmoil ag-
gravated by the economic impacts of the global 
fi nancial crisis. However, as political animosities 
settle down and political actors start forming a 
governmental coalition, the new government 
should not get bogged down solely in address-
ing arduous, though short- or mid-term tasks on 
the economic and fi nancial fronts. The long-term 
challenges should not be ignored and left for fu-
ture generations, who might confront a situation 
where whatever they do at the national level is 
“too little, too late”. 

Therefore, we believe the climate change chal-
lenge should be fully introduced into the national 
policy agenda. The implementation of Moldova’s 
development policies may not contribute signifi -
cantly to the acceleration of climate change,7 but, 
nonetheless, climate change will aff ect Moldova’s 
prospects for accomplishing its development 
goals. The need is, then, to become aware of 
the risks posed to the goals and either re-adjust 
them or put forward such adaptation policies that 
would allow for a continuous pursuit of Moldova’s 
development agenda. Even though the focus of 
this Report is on adaptation policies, the need for 
climate change mitigation cannot be neglected. 
Embarking on a low carbon development path-
way, for example by promoting by ‘win-win’ so-
lutions for eff ective emission reductions, green 
technologies, improved access to energy and 
energy effi  ciency, sustainable land management, 
and reduction of emissions from deforestation 
and forest degradation, will ensure that future 
development eff orts do not contribute further 
to climate change. While adaptation and mitiga-
tion measures will require additional resources, 
they also considerably reduce the residual costs 
of climate change impacts. If we proceed with 
business as usual – both in terms of allowing cli-
mate change to continue unabated and in terms 
of adaptation to those changes that are already 

unavoidable – the cost of inaction will be signifi -
cant. 

At the same time, development policies are of 
little value if they fail to advance the interests of 
their intended benefi ciaries – the people. In this 
report we address the human development per-
spective on the way climate change will aff ect 
Moldova’s development trends and agenda and, 
ultimately, the hopes, aspirations and present and 
future opportunities of Moldovan people. Given 
the fact that climate change’s impact on human 
development will be broad and multi-faceted, in 
this Report we focus on the areas (resources and 
economic sectors) where this impact will be most 
signifi cant to human development in general and 
economic growth in particular. This is additionally 
the most sensitive area for human development 
in Moldova, since improvements in Human De-
velopment Index in recent years were driven by 
economic growth. 

1.2. Guide to the report

The 2009 National Human Development Report 
consists of 11 chapters, including this introduc-
tion.

In the second chapter we introduce the human 
perspective that underlies the whole Report. We 
start with a review of human development dy-
namics in Moldova with a specifi c focus on the 
most vulnerable groups and on the key factors 
defi ning these dynamics. We also add regional 
comparative perspective to this review. Further, 
we look at the eff ects of climate change on hu-
man development and how they are relevant for 
Moldova.

The third chapter introduces the topic of climate 
change and the physical challenges it poses. The 
chapter off ers a concise review of the global per-
spective on climate change, the observed eff ects 
on the global climate and looks at estimations 
of its future impact. It also outlines the main vul-
nerabilities and reasons for concern. Further, the 
chapter off ers a brief overview of the Moldovan 
climate and a more detailed presentation of the 
likely changes to it that may result from climate 
change. The Report’s climate projections are 
closely correlated with regional estimates and 
are specifi cally focused on future heat supply 
and humidity, changes to agro- and bio-climate 
conditions as well as the expected frequency of 
extreme weather events. Special attention is also 
paid to the interplay between adaptive capacity 

7 Currently Moldova contributes little in the way of GHG emissions and 
even those emissions are decreasing (see National Inventory Report, Green-
house Gas Sources and Sinks in the Republic of Moldova 1990-2005, 2009).
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to climate change and human development and 
the report puts this issue into a regional compara-
tive perspective.

Further on, the fourth chapter contemplates the 
climate change impact on the vitally important 
resource of water. First, we evaluate the current 
situation with regard to water quality, its quan-
tity, use and disposal. Second, the impact of cli-
mate change on water availability and quality is 
assessed. Finally, the chapter reviews available 
adaptation options: the feasibility of infrastruc-
ture solutions as well as passive and active policy 
options. 

The next two chapters are focused on two ‘micro-
cosms’ of critical importance for the future liveli-
hood of a large share of the country’s population. 
The fi rst of these two is biodiversity. Ecosystems 
are highly vulnerable in the face of climate change 
and the chapter off ers a comprehensive assess-
ment of its future impact on ecosystems. It also 
reviews options available for ensuring conserva-
tion of ecosystems in diff erent regions of Moldo-
va. Since agricultural ecosystems cover around 75 
per cent of Moldova’s land area, climate change 
impacts on ecosystems are of extreme impor-
tance for the future of Moldovan agriculture. 

Hence, the next chapter turns to the second ‘mi-
crocosm’ – agriculture. A concise review of the 
current situation in Moldovan agriculture is fol-
lowed by an assessment of the economic impact 
of climate-related conditions as well as the avail-
able policy options for adaptation. Furthermore, 
as agriculture has enormous signifi cance for the 
lives of more than half of Moldova’s population 
this chapter pays special attention to this matter 
by bringing into the discussion the human devel-
opment perspective. 

The seventh chapter paves the way for a critically 
important sector for economic development: 
transport infrastructure. It provides an overview 
of the current state of the transport infrastruc-
ture in Moldova, which due to its poor condition 
imposes signifi cant costs on economic develop-
ment. Then, the possible impact of climate change 
on the transport infrastructure is examined. The 
chapter goes on to discuss tentative adaptation 
measures aimed at managing climate change im-
pacts. 

The energy sector is put in a wider perspective 
in chapter eight. The core of the analysis of the 
energy sector is an examination of the eff ects of 

climate change on the demand and supply sides, 
while less attention is paid to infrastructure is-
sues. Following a review of the current state of 
the energy sector and its main vulnerabilities, the 
chapter provides an evaluation of the impact of 
climate change on energy supply, demand and 
infrastructure. This analysis is followed by a set of 
proposed adaptation measures.

The ninth chapter looks at another area of con-
cern – human health. It starts with an analysis 
of the main eff ects of climate change on human 
health and the main transmission mechanisms of 
such eff ects as heat-waves, worsening water qual-
ity, and air pollution. At the same time, it outlines 
the outcomes of these changes from a human 
development perspective. The chapter concludes 
with a series of potential adaptation options.

The following chapter looks at the ways a sound 
insurance policy and insurance instruments can 
pave the path towards a risk-resilient society. The 
chapter starts with an explanation of the impor-
tance of risk transfer as part of adaptive capacity 
and then looks at current state of the insurance 
sector in Moldova with a special focus on prop-
erty and agricultural insurance. It also tries to of-
fer suggestions for the shape of a future transfer 
mechanism and concludes with policy recom-
mendations on how to bring this mechanism into 
being.

The fi nal chapter off ers a venue for broad policy 
discussion. It reviews Moldova’s development 
strategies from the perspective of climate change. 
In particular it focuses on development objectives 
that are likely to be thwarted if climate change is 
not taken into account. After summarising key de-
velopment strategies, the criteria used to evaluate 
adaptation options will be explained and adapta-
tion options that can assist in achieving develop-
ment objectives identifi ed. The chapter will stress 
realistic adaptation options from the perspective 
of their feasibility, advantages, and drawbacks, in-
cluding consideration of adaptation strategy costs 
and the realities of the government’s fi nancial 
situation. The chapter concludes with recommen-
dations for Moldova given the expected climate 
impacts and available adaptation strategies. 

We do hope that this Report will accomplish 
its three-pronged mission: it will bring climate 
change discussion into the national policy agen-
da, it will contribute to elaboration of the national 
adaptation policies and it will add an important 
human development perspective to this issue.
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2. HUMAN DEVELOPMENT IN MOLDOVA - THE BACKGROUND

if this is a typical situation for economies in transi-
tion from agriculture-based production to more 
modern structures, agricultural income is highly 
relevant for Moldova’s human development, since 
more than half of the population lives in rural ar-
eas and about one third of the labour force is still 
employed in agriculture. Depending on how well 
long term development strategies in Moldova 
will perform, this situation might change within 
the next two generations. There might be less ag-
ricultural employment and welfare dependence 
in rural income, a trend which could come hand 
in hand with demographic change, productive 
innovation and climate change. Nevertheless, for 
the upcoming decades and until all the expected 
changes start to take place, the possibilities for 
human development in Moldova will be deter-
mined by agricultural income and a rural way of 
life for the majority of population. In this sense, 
droughts have repeatedly reduced agricultural in-
come in the past and drought frequency and their 
intensity are expected to increase in the future. As 
shown in the next chapter of the Report, temper-
atures that were regarded as extreme in the past 
may come to seem normal in the future. Tempera-
ture increases will go hand in hand with falling 
levels of humidity. It is likely that Moldova will 
move from being an insuffi  ciently wet to wet sub-
humid zone to being a dry sub-humid to semiarid 
zone, with the southern part of the country being 
most seriously threatened. 

Some of the negative impacts of climate change 
have already been seen. The 2003 drought had a 
negative impact on the well-being of rural house-
holds and while fi nal statistical data on poverty in 
2008 are not yet available, indicators suggest that 
the much more catastrophic drought of 2007 will 
result in increased poverty particularly for fami-
lies deriving the main part of their income from 
market-oriented or subsistence agriculture. For 
these families, small scale subsistence agricultural 
production was still suffi  cient to meet their own 
needs, but the failure of market access left farm-
ers with a severely reduced income. In the last 
quarter of 2008, for example, agricultural income 
was 30% below the last quarter of 2007. As shown 
in the Chapter CLIMATE CHANGE AND ITS CHAL-
LENGES FOR MOLDOVA, the year 2007 really pro-
vided a “shape of the future climate to come” and 
could be considered as a glimpse at some of the 
negative consequences of climate change that 
are likely in the not-so-distant future.

2.1. Summary

In terms of human development Moldova is one 
of the least advanced countries both in Europe 
and in the group of transition countries. Among 
other key indicators, Moldova’s poor progress in 
human development is proven by the Human 
Development Index (HDI). In 2005 Moldova had 
the fourth lowest HDI in the group of 20 CEE and 
CIS countries for which the HDIs were available. 
Moldova was also among the four CEE and CIS 
countries which in 2005 were in a worse situation 
in terms of human development than in 1990, 
and its losses were the largest; that was because 
Moldova’s Human Development Index slipped 
back in all its three constitutive elements, life ex-
pectancy, school enrolment and GDP per capita. 
Moldova’s decade-long recession (1991–1999) 
was among the deepest and an economic re-
covery in 2000–2005 was followed by a series of 
external economic shocks in 2006-2008. The year 
2009 has seen a harsh economic decline with a 
corresponding impact on GDP and the Human 
Development Index. Even if trends in 2000-2008 
continue unaltered, Moldova will only reach a 
high Human Development Index (0.800), similar 
to Western European countries, by 2040. In order 
to achieve this level sooner, Moldova would need 
faster economic growth and constant improve-
ment in life expectancy and education enrolment 
rates. Nevertheless, the overall concept of Human 
Development is much broader then the index, as 
will be shown later and there might be improve-
ments in Human Development as a whole which 
are not refl ected in the performance of the Hu-
man Development Index.

Climate change may raise signifi cant hurdles to 
improving Moldova’s human development unless 
signifi cant intervention occurs, and this is mainly 
due to the connection between climate change 
and agricultural income and the impact of climate 
change on water resource quantity and qual-
ity. Nevertheless, even within a context which in 
general looks more problematic, some improve-
ments can occur and show up new opportunities 
for working and income generation. As with every 
change, there will be winners and losers as well as 
more or less aff ected groups of people. Moldova’s 
rural economy, dominated by agricultural em-
ployment, has remained stagnant as manufacture 
and services have grown rapidly since 2000. Even 
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2.2. What is human development?

2.2.1. Evolving approaches to human 

development

Human development is a broad and evolving con-
cept. In development economics those countries 
and regions are said to be developed where peo-
ple have freedom of choice in areas such as career, 
education path, lifestyle and political freedom. 
As a process in time, human development means 
building, through policy measures, the enabling 
conditions for sustainable human development, 
such as adequate education, health, material well-
being, participation, social empowerment and in-
clusiveness and an economic growth model that is 
equitable in social and geographic terms.

People are the real wealth of a nation. The basic 
objective of development is to create an enabling 
environment for people to enjoy a long, healthy 
and creative life. This may appear to be a simple 
truth, but it is often forgotten amid the immedi-
ate concern for the accumulation of commodities 
and fi nancial wealth. For too long, we have been 
preoccupied with creating wealth and material 
opulence. In that pursuit, we have often forgotten 
that development is all about people. In our pre-
occupation with economic growth, we system-
atically pushed people more and more from the 
centre to the periphery of development debates 
and dialogues.

The publication of the fi rst Human Development 
Report by United Nations Development Pro-
gramme (UNDP) in 1990 was a modest attempt to 
reverse this trend. By introducing the concept of 
human development, constructing a composite 
measure for it and triggering a discussion of the 
relevant policy implications, the Human Develop-
ment Reports have changed the way society looks 
at human progress.

Defi ning human development

Human development can be defi ned simply as a 
process of broadening the range of choices. Ev-
ery day human beings make a series of choices – 
some economic, some social, some political, some 
cultural. The ultimate objective of development is 
not to create more wealth, or to achieve higher 
growth, but to broaden this range of choices for 
every human being. Human development is both 
a process and an outcome. It is concerned with 
the process through which the range of choices is 

broadened. And it also focuses on the outcomes 
of enhanced choices. Human development, thus 
defi ned, represents a simple notion, but with far-
reaching implications.

First, the range of human choices is broadened 
when people acquire more capabilities and enjoy 
more opportunities to use those capabilities. Hu-
man development refl ects a balance between the 
two and if there is a mismatch between the two, 
human frustration may result.

Second, according to the concept of human de-
velopment, economic growth is just a means, 
albeit an important one, not the ultimate goal of 
development. Income makes an important con-
tribution if its benefi ts are translated into human 
lives, but the growth of income is not an end in it-
self. The goal of development must be to enhance 
people’s capabilities.

Third, human development, by concentrating on 
choices, implies that people must infl uence the 
process that shapes their lives. In other words, 
they must participate in various decision-making 
processes, the implementation of those decisions, 
and their monitoring.

Ultimately, human development is development 
of the people, development for the people, and 
development by the people. Development of the 
people refers to the building and strengthening 
of human capabilities through human resource 
development. Development for the people im-
plies that the benefi ts of growth must be trans-
lated into the lives of people. And development 
by the people emphasizes that people must par-
ticipate actively to infl uence the processes that 
shape their lives.

Human development is more holistic than other 
approaches. Human resource development em-
phasizes human capital only and treats human 
beings only as inputs in the development pro-
cess, but not as its benefi ciaries. The Basic Needs 
Approach talks of human beings’ minimum re-
quirements, but not about their choices. Human 
welfare looks at people only as recipients, and not 
as active participants in the processes that shape 
their lives. Human development, by encompass-
ing all these aspects, represents a more holistic 
approach to development. Human development 
is closely linked with human rights, human secu-
rity, gender equality, environmental sustainability 
and the Millennium Development Goals (MDGs). 
Human development and human rights are 
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closely linked as they have a common denomina-
tor – human freedom. Human development, by 
enlarging human capabilities and opportunities, 
enhances the freedom of choice. Human rights, 
on the other hand, protect that freedom. Human 
development and human rights are thus mutually 
reinforcing.

The concept of security has for too long been in-
terpreted narrowly: as the security of a territory 
from external aggression, or the protection of 
national interests in foreign policy, or as global 
security from the threat of a nuclear holocaust. 
It has been related more to nation-states than 
to people. Forgotten was the legitimate concern 
of common people who sought security in their 
daily lives. For many of them, security symbolized 
protection from the threat of disease, hunger, 
unemployment, crime, social confl ict, political 
repression and environmental hazards. For most 
people, a feeling of insecurity arises more from 
worries about daily life than from the dread of a 
cataclysmic world event. Human security is con-
cerned not only with territorial security or security 
of nation-states, but it also encompasses security 
of people in their everyday lives. It may be termed 
as the freedom from certain deprivations as well 
as freedom from specifi c perceived fears. For ex-
ample, freedom from income poverty and hunger 
refers to security in terms of actual deprivation, 
whereas the desire to be secure from violence 
or personal assault may imply security against 
perceived threats. Both are aspects of human se-
curity. The notion of human security should not 
be equated with human development. Human 
development is a broader concept – defi ned as 
the process of widening the ranges of people’s 
choices. Human security means that people can 
exercise these choices safely and freely. There is, 
of course, a link between human security and hu-
man development: they are mutually reinforcing. 
Progress in one area enhances the chances of 
progress in the other, but failure in one area also 
heightens the risk of failure in the other.

Gender equality is at the core of human develop-
ment, which emphasizes that development, if not 
engendered, is endangered. The human develop-
ment framework fi rmly believes that any devel-
opment strategy or eff ort which bypasses half of 
humanity cannot be sustainable. It believes in en-
hancing the capabilities of women so that gender 
gaps in capabilities are reduced. It also argues for 
equal opportunities for women in all spheres of 
life – economic, social, cultural and political. It is 
opposed to targeted discrimination against wom-
en, violation of their rights and specifi c threats to 
them – e.g. threats to their personal safety, the 
threat of domestic violence, or sexual abuse. 

Human development focuses on the choices not 
only of the present generation, but also of future 
ones. The range of choices available for the pres-
ent generation should be expanded, but not by 
limiting or destroying those available for future 
generations. All forms of capital and social assets 
– physical, human and environmental – should 
be replenished so that future generations have at 
least the same, and possibly better choices avail-
able. The issue of sustainability is, thus, key to hu-
man development.

In the year 2000 the world leaders adopted the 
United Nations Millennium Declaration, com-
mitting to a new global partnership to reduce 
extreme poverty and setting out a series of time-
bound quantitative targets – the Millennium 
Development Goals (MDGs). Also Moldova has 
subscribed with full responsibility to achieving 
the MDGs and assuring sustainable human de-
velopment and poverty reduction, environmen-
tal protection, good governance, democracy and 
human rights protection through a more effi  cient 
coordination of the economic and social policies 
by 2015.8 The human development perspective 
provides a strong analytical framework for attain-
ing the MDGs.9

8 Government of the Republic of Moldova, 2005.
9 For further details on the MDGs and targets and the possible climate 
change implications see Table 2 and Annex 2.10.
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Even though MDGs are anchored in human devel-
opment, there are two qualifi ers that should be 
taken into account. First, the MDGs refer only to 
some basic dimensions of human development 
and do not cover all its dimensions. They do not 
refl ect such human development dimensions as 
participation or human security, which, of course, 
are part of the broader Millennium Declaration. 
Second, even though anchored in the human 
development paradigm, for natural and obvious 
reasons, MDGs have a strong association with the 
deprivation side of human development, i.e. hu-
man poverty, though the other side of the coin, 
namely an expansion of opportunities is equally 
important.

Human poverty

Poverty manifests itself in the deprivation of the 
lives that people lead. Poverty involves not only 
the lack of the necessities for material well-being, 
but the denial of opportunities for living a toler-
able life. Life can be prematurely shortened. It can 
be made diffi  cult, painful or hazardous. It can be 
deprived of knowledge and communication. And 
it can be robbed of dignity, confi dence and self-
respect as well as the respect of others. All these 
are aspects of poverty that limit and blight the 
lives of many millions in the world today.

If human development is about enlarging choic-
es, poverty refers to a situation where the op-
portunities and choices most basic to human 
development are denied. The concern for identi-

fying people aff ected by poverty and the desire 
to measure it have at times obscured the fact that 
poverty is too complex to be reduced to a single 
dimension of human life. It has become common 
for countries to establish an income-based or con-
sumption-based poverty line. Although income 
focuses on an important dimension of poverty, it 
gives only a partial picture of the many ways hu-
man lives can be blighted. Someone can enjoy 
good health and live a relatively long life but be 
illiterate and thus cut off  from learning, from com-
munication and from interactions with others. 
Another person may be literate and quite well-
educated but prone to premature death because 
of epidemiological characteristics or physical dis-
position. Yet others, and especially women, may 
be excluded from participating in decision-mak-
ing processes aff ecting their lives. None of these 
deprivations can be fully and eff ectively captured 
by the level of their income. Also, people perceive 
deprivations in diff erent ways. Each person and 
community may diff erently defi ne deprivation 
and disadvantages that aff ect their lives.

Poverty of lives and opportunities – or human 
poverty – in multidimensional in character and di-
verse content. The concept of human poverty was 
fi rst introduced in the 1997 Human Development 
Report. In addition to being broader than income 
poverty, human poverty off ers a diff erent way of 
evaluating development. Human development 
focuses on advances made by all groups in each 
community – from the rich to the poor. In the hu-

Table 1.  Analytical linkage between human development and MDGs

Human development

Directly enhancing human capabili-

ties dimensions

Contextual dimensions

Long and 
health life

Knowledge Decent 
standard 
of living

Participation Environmental 
sustainability 

Human 
security

Gender 
inequality

MDGs 
4,5,6 

MDG 2 MDG 1 MDG 7 MDG 3

Child mor-
tality

Maternal 
mortality

HIV/AIDS

Universal 
primary 
education

Extreme 
income 
poverty

Hunger

Environmental 
sustainability 

Gender 
inequality 
in primary 
education

Source:  Jahan, 2002.
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man poverty perspective, development is judged 
by the way the poor and the deprived fare in each 
community.

So human development is an inherently complex 
issue and therefore it is extremely diffi  cult to mea-
sure it in an objective and academically sound 
way. Obviously, human development analysis 
does not have to be based on the components 
of the Human Development Index or any other 
composite index. It should be assessed based on 
a wide range of disaggregated quantitative and 
qualitative data across all human development 
dimensions over time for diff erent groups, partic-
ularly those marginalized. However, an inclusive 
and suggestive indicator is necessary to assess the 
evolution of the countries and to make possible 
international comparisons. For many decades the 
main indicator of development was GDP per cap-
ita. While still widely used, this indicator has obvi-
ous defi ciencies because of its unilateral and nar-
row nature in capturing the full range of aspects 
of human development, but has the strength of 
being easily computed and understood, which is 
an important property for policy use. 

Nowadays, one of the most widely used indicators 
of human development is the Human Develop-
ment Index that has its origins in the United Na-
tions Development Programme. It is particularly 
used at global level for the purposes of interna-
tional and regional comparisons. The Human De-
velopment Index is calculated as the simple aver-
age of an Education Index, Life Expectancy Index 
and GDP Index. The Human Poverty Index, the 
Gender-related Development Index and the Gen-
der Empowerment Measure are other composite 
indices developed by the UNDP, but for now the 
HDI is the most widely known and used. The fi rst 
Human Development Report published in 1990 
introduced with the HDI a new way of measur-
ing development by combining indicators of life 
expectancy, educational attainment and income 
into a composite Human Development Index. The 
HDI sets a minimum and a maximum for each of 
the three dimensions (goalposts) and then shows 
where each country (or region) stands in relation 
to these goalposts, expressed as a value between 
0 and 1 (see Annex 1.1).

This way of measuring the state and evolution 
of the human development has received some 
criticisms, such as “failing to capture the essence 
of the world it seeks to portray” or “being almost 
exclusively focused on national performance and 
ranking, but not paying much attention to devel-

opment from a global perspective”.10 For example, 
the HDI does not account for the environmental 
and human rights situation in a given country or 
region and does not account for inequality, to give 
one of the most common criticisms of the index. 
However, it has to be said that for now there are 
no other indices that would be easily measurable, 
globally acceptable, informative and allow for in-
ternational comparisons. And the most important 
feature of the HDI is that it focuses on people as 
ends of development rather than tools for achiev-
ing this development.

2.2.2. Links between the growth 

models and human development

An increasing number of representatives of mod-
ern development economics assert that human 
development rather than economic growth per 
se should be viewed as the fi nal end of human 
activity and governmental policy.11 The growth 
model characteristic for a given country funda-
mentally infl uences the country’s outcomes in 
terms of human development. As a matter of fact, 
from a human development point of view, eco-
nomic growth is in tension with social justice, en-
vironmental sustainability or equality of gender, 
but it is the source of general welfare in the sense 
of being the generative power for that provides 
the necessary resources for the development of 
all the other sectors and aspects of human devel-
opment. The willingness of households to spend 
their income on services and goods enhancing 
human development depends very much not 
only on how large this income is, but also on 
how the income is distributed across and within 
households. All recent research proves that the 
more socially inclusive the economic growth is 
and the more empowered women inside the fam-
ily are, the more likely households are to spend 
more on education, healthcare, clean water and 
safe food. At the same time, higher economic 
growth generates necessary governmental funds 
to invest in those economic and social assets that 
promote human development but which have 
a low or negative rate of economic return and 
which are of little or no interest for private inves-
tors (schools, roads, hospitals, water-running and 
sewage systems and so on). Obviously, it is im-
portant for these public goods to be universally 
accessible and geographically unbiased in their 
fi nal distribution, avoiding exclusion. If not, only a 
small proportion of the population, mostly based 
in urban areas, will benefi t, while the rest of the 
population will remain poor and will not be em-

10 Ambuj D. Sagara and Adil Najam, “Th e Human Development Index: 
a Critical Review”, Ecological Economics 25(3): 249-264.

11 Ranis Gustav, Stewart Frances and Ramirez Alejandro, 
“Economic growth and human development”.
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powered to change their own lives. A human-ori-
ented economic growth model is associated with 
job creation, including in rural areas, and with 
constantly rising levels of labour productivity. As 
such, a more equal distribution of economic op-
portunities will result in a more equal distribution 
of income across society and in higher human de-
velopment outcomes. Some estimates show that 
if Brazil, which has a highly inegalitarian econom-
ic growth pattern, had an income distribution like 
Malaysia (a country with a lower level of inequal-
ity), the rate of enrolment of children from poor 
Brazilian families would be 40 per cent higher.

At the same time, the achievements, or the slip-
pages, in the area of human development may 
consolidate or, correspondingly, undermine, the 
country’s economic growth in the long run. There 
is sound statistical evidence that the better edu-
cated and healthier people are, the higher their 
productivity and contribution to the country’s 
GDP. Furthermore, people’s health and education 
are basic determinants of a country’s ability to ab-
sorb and generate advanced technology, which, 
in the long run, builds up national competitive-
ness. As shown by Ranis et al. (1997), good condi-
tions of health and primary education are critical 
for increasing the labour productivity of unskilled 
or low-skilled workers. Secondary and vocational 
education enhances lifelong learning capacities 
and stimulates the acquisition of managerial skills. 
Higher education supports the development of 
science and technology and is a basic ingredient 
in the development of effi  cient governmental in-
stitutions and regulatory environments. 

Whether economic growth and human devel-
opment interact to create a virtuous or a vicious 
circle depends largely on government policy. As 
shown in the 2006 National Human Development 
Report for Moldova, the high economic growth 
that Moldova has achieved since the year 2000 
(with GDP undergoing total real growth of 46 per 
cent between 2000 and 2006) was not accompa-
nied by equally impressive progress in human 
development.12 Migration and associated remit-

tances drove the economic growth which was 
geographically concentrated in a few urban ar-
eas and the growth was not labour-intensive. As 
result, even more people are now willing to mi-
grate than was the case in the early 2000s, while 
more and more rural communities have become 
unattractive places to live and are losing their hu-
man capital. According to the National Bureau 
of Statistics, in 2001-2002 an average number of 
200,000 people were estimated as “being abroad 
for reasons related to work,” while in 2007-2008 
this fi gure was already 335,000. More than two 
thirds of these people are from rural areas, most 
of them with an intermediate or higher education 
background.

2.2.3. How climate change infl uences 

human development

Climate change has an underlying infl uence on 
human development in many ways. As pointed 
out in the 2007/2008 Human Development Re-
port, “climate-related risks are a major cause of 
human suff ering, poverty and diminished oppor-
tunity”. Global warming has already changed live-
lihoods in many parts of the world and the poor 
are suff ering the most. Developed countries have 
more resources to take the necessary measures 
to provide for human security even in the case of 
extreme weather events, while the poorest coun-
tries do not. For instance, as the 2007/2008 Hu-
man Development Report shows, in Ethiopia and 
Kenya – two of the world’s most drought-prone 
countries – children aged fi ve or less face a risk of 
being malnourished that is 36 per cent and 50 per 
cent higher respectively if they are born during a 
drought. These children’s health is likely to be af-
fected permanently.

The channels through which climate change 
might have a negative impact on the human de-
velopment process can be easily understood by 
remembering that reaching the Millennium De-
velopment Goals can be seen as the road map to 
human development. Table 2 shows that most of 
the MDGs become less attainable in the context 
of climate change.

12 UNDP, 2006.
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Table 2. Negative impact of climate change on MDGs and human development

Human development di-

mensions
MDG

Negative consequences of climate 

change on MDGs

Directly 
enhanc-

ing human 
capabilities 
dimensions

Decent stan-
dard of living

1
End poverty 
and hunger 

 Reduced avialability of water

 Less or more diffi  cult access to health, hous-
ing and infrastructure.

 Reduced economic growth with direct nega-
tive impact on poverty due to reduced op-
portunities for income generation.

 Food security might be at risk.

Knowledge 2
Universal pri-
mary education 

 The possible loss of natural, environmental, 
physical, social, fi nancial and human assets, 
natural disasters, displacement and migra-
tion of people will aff ect negatively peoples’ 
opportunities to access education.

Long and 
healthy life

4
Child health 
(mortality)

 Possible increase of health problems related 
to higher temperatures or change precipita-
tion and humidity profi les.

 Possible increase of prevalence of illnesses 
transmitted by vectors and higher vulnerabil-
ity to illnesses related to climate change. 

 Less quantity and quality of water and a pos-
sible increase of nutritional problems in con-
sequence of reduced environmental services 
and less food supply.

5 Maternal health 

6
Combat 
HIV/AIDS

Contextual 
dimensions

3
Gender equal-
ity 

 The possible loss of natural resources and 
agricultural productivity could increase the 
time used by women for working and in this 
way negatively aff ect their health status and 
limit at the same time their opportunities for 
participating in decision making and income 
generation.

 There is evidence that natural disasters aff ect 
female-headed households disproportion-
ately, given their general lower level of wel-
fare.

7
Environmental 
sustainability

 Further environmental deterioration, due to 
the loss of natural resources and ecosystems

Participation

 General participation requires resources and 
the minimum possible level of exclusion. 
Both of these conditions would be likely to 
worsen.

Human secu-
rity

 Understanding human security as the 
absence of (armed) confl icts makes clear 
how the eff ects of climate change destroy 
resources and change and deepen existing 
structures of participation and exclusion 
which might lead to new confl icts and im-
pact negatively on human security.

Source:  World Bank et al. Poverty and Climate Change: Reducing the Vulnerability of the Poor through Adaptation. 2003. 
Obs.:  Table in original source adapted for this report by the report team.
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Sustainability as one of the constitutive elements 
of an integral human development process; this 
will still be true within a worsening environment 
aff ected by climate change. Environmental sus-
tainability has many facets and the concept is 
used from diff erent approaches. Box 1 shows in 
more detail how the human development ap-
proach deals with the concept of sustainability.

The Intergovernmental Panel on Climate Change 
(IPCC) has found in its recent researches that the 
impact of the global warming will not be evenly 

distributed and will fall disproportionately on 
the poor and persons less capable of coping 
with weather changes. These countries will also 
face more severe adaptation challenges and this 
adaptation will only make life more diffi  cult. As 
Moldova is still in a developing stage, its human 
development achievements remain highly vul-
nerable to global warming and the developments 
of the past decade confi rm that poor people are 
particularly exposed to climate risks (see more on 
impact of extreme weather events on agriculture 
and health in the chapters IMPACT OF CLIMATE 

Box 1.   Sustainability and human development

It is not diffi  cult to agree on that development ought to be “sustainable”; that is, “a devel-
opment that meets the needs of the present without compromising the ability of future 
generations to meet their own needs”. This claim may be justifi ed on diff erent grounds, but 
from the standpoint of human development, sustainability is a matter of effi  ciency, freedom 
and, especially, of equity: 

 Effi  ciency calls for the best time-allocation of productive resources, so that the sum 
total of well-being for diff erent generations is maximized; 

 Freedom requires that human choices be maximized within each generation; 

 Equity implies that the choices available to future generations be not unfairly re-
duced by the current generation.

This form of stating the problem corresponds to the inner evolution of scientifi c thought on 
sustainability. In fact, the pioneers of the “green movement” were understandably dedicated 
to alert the world to the imminent risk of catastrophes derived from environmental abuse 
and the overexploitation of natural resources. If no “limits to growth” were set, “Mother Earth” 
would be depleted in a short time. 

Hence, as conceived by human development, sustainability is a challenge neither condi-
tioned by ecological catastrophe nor limited to the environment; it is a general problem of 
effi  ciency, freedom, and equity among human generations. 

There is a two-way relationship between sustainability and human development:

1.  Like economic growth, sustainability is a means to human development; it is to 
guarantee that our children will have a range of options at least as wide as the range 
we inherited.

2.  But human development is also a means to sustainability, because the “potential” 
we must leave is not made only of natural resources but of any and all the diff er-
ent kinds of capital: the physical, the fi nancial, the “human” and the “social capital”. 
Investing, in particular, in the health and education of young people is one way to 
pay back for some of the natural resources we consume.

Finally, the human development view of sustainability has one more corollary worth stress-
ing. There would be little consistency in striving for intergenerational justice without fi rst 
ensuring intra-generational justice. We cannot defend the wealth of the unborn if we do not 
fi rst defend the rights of the deprived. 

Source: Extract from UNDP – Advanced course to Human Development, New York, 2007
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CHANGE ON AGRICULTURAL SECTOR and CLI-
MATE CHANGE AND HUMAN HEALTH).

Climate change is one of the forces determining 
the prospects for human development.13 Through 
its impact on diff erent natural and social systems 
it aff ects all countries directly and indirectly, often 
resulting in human development setbacks. How-
ever, the impact of climate change on human de-
velopment cannot be inferred automatically from 
global scenarios forecasts of key climatic variables. 
Climate change is global but the eff ects are local. 

The interface between climate change and human 
development outcomes is shaped, among other 
factors, by the diff erences in localized weather ef-
fects, in social and economic coping capacities, 
and by public policy choices. People and coun-

tries on the whole vary in their vulnerability and 
capacity to manage incremental climate change 
risks (see Box 2 on climate change-related terms 
and defi nitions). Thus, dangers of climate change 
cannot be estimated from a set of scientifi c obser-
vations alone. The threshold for what is danger-
ous depends on value judgments over what is an 
unacceptable cost in social, economic and eco-
logical terms at any given level of warming. For 
millions of people and for many ecosystems the 
world has already passed the danger threshold. 
Attempting to establish an acceptable upper-lim-
it target for future global temperature increases 
raises fundamental questions about power and 
responsibility. The extent to which those fac-
ing the greatest risks are able to articulate their 
concerns, and the weight attached to their voice, 
matters a great deal.

Box 2.   Climate change-related terms and defi nitions

Adaptation 

Initiatives and measures to reduce the vulnerability of natural and human systems against 
actual or expected climate change eff ects. Various types of adaptation exist, e.g. anticipa-
tory and reactive, private and public, and autonomous and planned. Examples are raising 
river or coastal dikes, the substitution of more temperature-shock resistant plants for sensi-
tive ones, etc. 

Adaptive capacity 

The whole of capabilities, resources and institutions of a country or region to implement 
eff ective adaptation measures 

Climate 

Climate in a narrow sense is usually defi ned as the average weather, or more rigorously, as 
the statistical description in terms of the mean and variability of relevant quantities over a 
period of time ranging from months to thousands or millions of years. The classical period 
for averaging these variables is 30 years, as defi ned by the World Meteorological Organiza-
tion. The relevant quantities are most often surface variables such as temperature, precipita-
tion and wind. Climate in a wider sense is the state, including a statistical description, of the 
climate system. 

Climate change 

Climate change refers to a change in the state of the climate that can be identifi ed (e.g., by 
using statistical tests) by changes in the mean and/or the variability of its properties, and 
that persists for an extended period, typically decades or longer. Climate change may be due 
to natural internal processes or external forces, or to persistent anthropogenic changes 

13UNDP, 2007. 
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Human development is about people. It is about 
expanding people’s real choices and the substan-
tive freedoms—the capabilities—that enable 
them to lead lives that they value. Choice and 
freedom in human development mean some-
thing more than the absence of constraints. Peo-

ple whose lives are blighted by poverty, ill-health 
or illiteracy are not in any meaningful sense free to 
lead the lives that they value. Neither are people 
who are denied the civil and political rights they 
need to infl uence decisions that aff ect their lives. 
Climate change will be one of the defi ning forces 

in the composition of the atmosphere or in land use. United Nations Framework Convention 
on Climate Change (UNFCCC) defi nes climate change as “a change of climate which is at-
tributed directly or indirectly to human activity that alters the composition of the global at-
mosphere and which is in addition to natural climate variability observed over comparable 
time periods”. The UNFCCC thus makes a distinction between climate change attributable to 
human activities altering the atmospheric composition, and climate variability attributable 
to natural causes. 

Climate projection 

A projection of the response of the climate system to emission or concentration scenarios 
of greenhouse gases and aerosols, or radiative forcing scenarios, often based upon simula-
tions by climate models. Climate projections are distinguished from climate predictions in 
order to emphasize that climate projections depend upon the emission/concentration/ra-
diative forcing scenario used, which are based on assumptions concerning, for example, 
future socioeconomic and technological developments that may or may not be realized and 
are therefore subject to substantial uncertainty. 

Mitigation 

Technological change and substitution that reduce resource inputs and emissions per unit 
of output. Although several social, economic and technological policies would produce an 
emission reduction, with respect to climate change, mitigation means implementing poli-
cies to reduce greenhouse gas emissions and enhance sinks. 

Mitigative capacity 

A country’s ability to reduce anthropogenic greenhouse gas emissions or to enhance natu-
ral sinks, where ability refers to skills, competencies, fi tness and profi ciencies that a country 
has attained and depends on technology, institutions, wealth, equity, infrastructure and in-
formation. Mitigative capacity is rooted in a country’s sustainable development path. 

Sensitivity 

The degree to which a system is aff ected, either adversely or benefi cially, by climate variabil-
ity or climate change. The eff ect may be direct (e.g., a change in crop yield in response to a 
change in the mean, range, or variability of temperature) or indirect (e.g., damages caused 
by an increase in the frequency of coastal fl ooding due to sea level rise). 

Vulnerability 

Vulnerability is the degree to which a system is susceptible to, and unable to cope with, 
adverse eff ects of climate change, including climate variability and extremes. Vulnerability 
is a function of the character, magnitude, and rate of climate change and variation to which 
a system is exposed, its sensitivity, and its adaptive capacity.

Source: Excerpts from the Glossary of Terms used in the IPCC Fourth Assessment Report. 
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shaping prospects for human development dur-
ing the 21st century.

The starting point for any consideration of how 
climate change scenarios might play out is the 
human development backdrop. That backdrop 
includes some good news stories that are often 
overlooked. In general, since the inclusion of the 
concept of human development in the set of the-
ories on development, there has been a world-
wide improvement in general health and educa-
tion conditions as well as in aggregated welfare. 
Even if Moldova had to face a fall in human de-
velopment throughout the 1990s, since 2000 the 
trend has been positive again (mainly because of 
economic growth). 

The bad news is that pre-existing and future forc-
es resulting from climate change will be off set by 
deep and pervasive human development defi cits, 
and by disparities that divide the ‘haves’ and the 
‘have-nots’. Trends and transmission channels can 
follow to a major or minor degree the structure 
shown in the table above. 

Table 2 above mentions 13 diff erent transmis-
sion channels by which climate change can aff ect 
human development. Of course, not all these 13 
dimensions have the same scope or potentially 
negative impact. 

Impact on human development will also vary 
since changes in climate patterns interact with 
pre-existing social and economic vulnerabilities. 
Nevertheless, the UNDP14 identifi ed fi ve specifi c 
risk-multipliers or fi ve human development ‘tip-
ping points’ that are dangerous because they can 
engender human development reversals:

  Reduced agricultural productivity. 
Throu gh im pact on agriculture and food 
secu rity, climate change could leave an 
additional 600 million people worldwide 
facing acute malnutrition by the 2080s.15

  Heightened water insecurity. By 2080, cli-
mate change could increase the number 
of people facing water scarcity around 
the world by 1.8 billion.16 

  Increased exposure to coastal fl ood-
ing and extreme weather events. For 
example, an increase in the extent of 
drought-aff ected areas could jeopardize 
livelihoods and compromise progress in 
health and nutrition.

  The collapse of ecosystems due to above-
mentioned risks to unique and threat-
ened systems. 

  Increased human health risks at diff erent 
levels.

These fi ve drivers for major human development 
reversals cannot be viewed in isolation. They will 
interact with each other, and with pre-existing 
human development problems, creating power-
ful downward spirals. Moreover, these risks will 
intertwine to further weaken economies and so-
cieties through the direct impact on the jobs and 
livelihoods of diff erent social groups. Obviously, 
not all of the human development costs associat-
ed with climate change can be measured in terms 
of quantitative outcomes. At a fundamental level, 
human development is also about people having 
a say in the decisions that aff ect their lives. 

2.2.4. Links between climate change 

and human development in Moldova

Global warming infl uences directly and indirectly 
the level and depth of poverty in many coun-
tries. Some of these links are easily seen in Mol-
dova as well. Long term projections for Moldova 
show that climate change may result in increased 
aridity, especially during periods of crop growth. 
Cultivation of the cereal crops that dominate the 
current structure of agricultural production will 
negatively aff ect yields in new agroclimatic con-
ditions, and this is likely to be permanent. For ex-
ample, winter yield may decrease by 18 to 39 per 
cent by 2020 and by 22 to 50 per cent by 2050. A 
lengthening of the dry period and a general aridi-
fi cation of the climate and more erratic precipita-
tion will substantially aff ect the amount of and the 
territorial and seasonal distribution of water. The 
most vulnerable region is the southern part of the 
country, which already suff ers from limited water 
resources, a small network of surface water distri-
bution and smaller underground water reserves. 
The problem of water supply will be particularly 
severe for rural localities.

Extreme weather events cause big losses par-
ticularly to the poorest parts of society. Because 
of variations in rainfall, temperature and the 
poor state of irrigation and other relevant infra-
structure, agricultural production in Moldova is 
very sensitive to weather conditions, while crop 
insurance is not a widespread practice. In 2008, 
the fl oods in the regions adjacent to the Dniester 

14 Ibid.
15 Warren et al., 2006
16 Ibid.
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and Prut rivers destroyed about 600 rural houses 
and the harvest on many thousands of hectares. 
The total losses due to the fl oods are estimated at 
300 million USD. In drought years, many Moldo-
van rural communities even have problems with 
water availability. As shown by the 2007 drought, 
climate change can also easily give rise to very 
serious problems with food security in Moldova, 
and public resources to deal with such a situation 
are quite scarce. In 2007, many Moldovan farmers 
would not have managed to maintain their pro-
duction capacities without the support provided 
by international donors.17 

Droughts, especially in the southern region, are a 
particular concern for Moldova. According to an 
offi  cial report, the drought in 2003 had a negative 
impact on the well-being of rural households in 
2004 because of rising production costs which re-
sulted in an increased incidence of extreme pov-
erty in rural areas.18 The much more catastrophic 
drought in 2007 mainly resulted in higher poverty 
rates in the following year because of the stocks 
of agricultural products available in many rural 
households. The quick reaction, technical assis-
tance and the 20 million USD support provided 
by the international community brought some 
emergency and longer term relief. However, by 
the end of 2007 the stocks had vanished and the 
offi  cial expectations are that in 2008 the rural 
poverty will have worsened.19  There are as yet no 
fi nal data on poverty available for 2008 to check 
the extent to which rural poverty has increased. 
However, some indirect indicators suggest that 
poverty rose in 2008, especially for families deriv-
ing most of their income from commercial or sub-
sistence agriculture. Indeed, as depicted in Chart 
1, the income derived from agricultural activities 
in 2008 was much lower than in 2006-2007. The 
average annual income from agricultural activity 
in 2008 was 19 per cent lower than in the previous 
two years. The situation was deteriorating espe-
cially rapidly at the end of 2008: in the last quarter 
of 2008, income was 30 per cent below the level 
recorded in the last quarter of 2007.

There are no indicators as yet that show that cli-
mate change has aff ected education access and 
outcomes in Moldova. Indeed, the schooling in-
frastructure is not highly vulnerable to extreme 
weather events which are specifi c to Moldova. 
However, extreme weather events associated 
with climate change can, for instance, render 
inter-community roads impassable, prevent-
ing children from small villages from attending 
schools located in nearby villages or towns (see 
more in the chapter CLIMATE CHANGE IMPACTS 
ON TRANSPORT INFRASTRUCTURE). But the im-
pact of climate on education is more likely to be 
indirect, mediated through impacts on agricultur-
al productivity and poverty. Access to education 
and educational outcomes can suff er if droughts 
or fl oods result in persistent malnourishment of 
children and threaten the capacity of children to 
attend school. Increasing income poverty may 
force parents to deploy children in agricultural or 
domestic tasks instead of sending them to school 
or leave them with fewer resources to purchase 
textbooks, clothes, shoes or other items needed 
for their children’s education.

International evidence suggests that health status 
can suff er very much as a result of climate change. 
Obviously, catastrophic events with great destruc-
tive power (such as fl oods) can result in massive 
damages, injuries, diseases or even deaths. But 
droughts, which are a more common problem 
for Moldova, apparently have a signifi cant impact 
on health as well, with likely increases in the oc-
currence of circulatory, respiratory and other dis-
eases. However, these conclusions are still quite 
uncertain. Even though both in 2003 and 2007 
the prevalence of some diseases increased (par-

Source:  NBS and EG calculations.

Chart 1.  Total income and income derived 

from agricultural activity in rural areas, MDL, 

2006-2008, by quarter

17 Among the fi rst assessments of crop and food security as a consequence 
of the drought in 2007 was a special report prepared by the United Nations 
Food and Agricultural Organization (FAO) and the World Food Programme 
(WFP) (see FAO/WFP, 2007).

18 Ministry of Economy and Trade of Republic of Moldova, „Report on Poverty 
and Policy Impact 2004”, Chişinău, November 2005. 
19 Ministry of Economy and Trade of Republic of Moldova, „Report on Poverty 
and Policy Impact 2007”, Chişinău, November 2008.
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growth was 1997, followed by the regional fi nan-
cial crisis that threw Moldova into an even deeper 
economic decline in 1998-1999. An economic re-
covery ensued in 2000–2005 with the GDP growing 
by an average of 6.25 per cent annually, leading to 
a slow convergence with the CIS and CEE income 
averages. However, a series of external shocks fol-
lowed in 2006-2008. Although economic growth 
remained positive, the growth rate slumped to 4.1 
per cent in 2006 and 3.0 per cent in 2007. Despite 
the impressive economic growth in 2008 (7.2 per 
cent), this was mainly recovery growth after the 
severe drought in 2007. As result, it is easy to see 
that the already large GDP gap between Moldova 
and other transition countries widened even more 
from 2007 onwards (Chart 2).

The year 2009 has seen a steep economic decline 
with corresponding eff ects on per capita GDP. 
Nor are Moldova’s short-term prospects good, 
because the country was hard-hit by the second-
round eff ects of the global fi nancial crisis. Its fi rst 
consequences were already visible in the fi nal 
quarter of 2008 and were confi rmed by bad sta-
tistical indicators in the fi rst half of 2009.

It has to be added that besides being relatively 
modest by regional standards, GDP growth has 
been also quite unequal in social and geographi-
cal terms. As shown in Table 3, the estimated GDP 
per capita for men is presently almost 60 per cent 
higher than GDP per capita for women. Inequality 
has shown positive trends in the last decade, with 
the Gini indicator declining from 0.40 on average 
in 1998-1999 to 0.30 on average in 2006-2007.20 

This trend is mostly explained by the growing 
number of families supported by migrants. 

The economic growth is also quite restrained in 
geographical terms. Chişinău, Balti and a few 

ticularly that of circulatory disorders), because of 
the imperfect and short-term medical statistics it 
is diffi  cult to disentangle the climate change ef-
fects from other eff ects.

The overall challenge that climate change repre-
sents for human development and other devel-
opment processes nevertheless goes beyond the 
fi ve major risks and the 13 transmission channels 
mentioned above. Keeping human development 
on track is not only about dealing with these 
threats but also about learning to live with them 
in the sense of gradually adapting to new and 
future living conditions. General population has 
a major role to play in this process. For example, 
broad public debate and provision of credible and 
digestible information will encourage residents 
to make responsible decisions, eventually help-
ing them to better adapt to the impact of climate 
change on their communities and territories, so-
cio-economic status, and health. Adaptation is 
always a learning process, a process of trial and 
error, and a process which requires additional re-
sources. If the resources available today are barely 
suffi  cient to keep positive human development 
trends on track, the future threat regarding access 
to resources might be even much bigger.

2.3. Human development 

 achievements and setbacks 

 in Moldova

2.3.1. Economic growth – a key factor 

for Moldova’s human development

Steep economic decline is the main cause of wors-
ening human development in the early transition 
period in Moldova because transition brought 
with it a fall in the real income of the population. 
Hand in hand with this income decrease, oppor-
tunities for living a long and healthy life and for 
accessing education were curtailed as well. Partic-
ipation and gender aspects were less aff ected by 
this setback but environmental degradation had 
already started to take place as the problems in 
agricultural production had shown. As shown in 
a later section, this deterioration was refl ected by 
the falling Human Development Index. 

Moldova started its transition from a less pros-
perous position than other countries in CIS and 
CEE and its decade-long recession (1991–1999) 
was among the deepest in the group of transi-
tion countries (only Georgia’s was more severe). 
The only year with marginally positive economic 

Chart 2.    Relative GDP growth, 1990=100

Source:  IMF WEO database and EG calculations.

20 Ministry of Economy of Moldova, Poverty Reports for various years.
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other urban zones have grown rapidly as national 
or regional economic poles, while the rural econ-
omy dominated by occupations in agriculture 
has remained stagnant. In 2000-2008 the added 
value created by construction, services and in-
dustry sectors (mostly urban-based) has grown 
by about 270 per cent, 160 per cent and 45 per 
cent respectively. In the same period, the added 
value created in the agricultural sector has barely 
changed. This imbalance between rural and urban 
economic growth is highly relevant for Moldova 
where more than half of the population resides 
in rural areas and about one third of the labour 
force is employed in agriculture. It is also particu-
larly relevant to climate change given the strong 
link between climate change and agricultural pro-
ductivity. In 2007, the yields of the main crops col-
lapsed because of the drought: there were only 
11 quintals/ha of wheat (as compared with 21.1 in 
2006), 7.8 quintals/ha of maize (28.8 in 2006), 6.7 
quintals/ha of sun-fl ower (13.2) and 179 quintals/
ha of sugar beet (278). As a result, many farmers 
were left with no resources for the next agricul-
tural cycle and with very serious food security 
challenges. The economic problems triggered a 
massive emigration abroad of the rural popula-
tion starting in the early 2000s. In fact, one can 
affi  rm that in the last 8 years the rural population 
has benefi ted more from migrants’ remittances 
than from domestic economic opportunities. 

2.3.2. Education as an enabler 

of human development

The situation regarding basic education in Moldo-
va is reasonably good. Since Soviet times Moldo-
va has preserved and even marginally increased 
its relatively high level of literacy, with almost 99.1 
per cent of the adult population literate currently. 
There are no signifi cant gender discrepancies as 
regards literacy level. 

However, it is worth mentioning that the formal 
literacy rate may signifi cantly diff er from the 
functional literacy rate, meaning the ability to 
make use of one’s knowledge and skills in order 
to improve one’s own economic situation. Gener-
ally speaking, there are signifi cant problems with 
the quality of education in Moldova.21 Among the 
main causes of the poor quality of education are 
low-paid teaching staff , outdated curricula and 
old equipment used for practical training. This is 
particularly relevant in the case of vocational edu-
cation, where employers are very dissatisfi ed with 
the level of competence of the young specialists 

graduating from Moldovan institutions.22 As result 
of the poor training received, many youth have 
no chance of fi nding employment. Some of them 
remain unemployed, increasing the youth unem-
ployment rate, which reached 15.4 per cent in the 
second quarter of 2009, the highest level of all the 
age groups. But most young people who cannot 
fi nd jobs in Moldova prefer to leave the country 
and seek employment abroad.

The total gross enrolment rate developed in a 
quite complex way over the period for which sta-
tistical data are available (Chart 3). After a decline 
in 1993-1994 it continued growing until 1998. A 
steep decline followed again in 1999-2000 as result 
of the increasing poverty rate in the aftermath of 
the Russian fi nancial crisis. Some moderate gains 
ensued in 2001-2005, but mainly in respect of the 
female enrolment in education, while male enrol-
ment worsened almost continuously. After that, 
the enrolment rate started worsening again, and 
is currently at a record low level of 69.8 per cent. 
The underlying factor behind this trend has been 
the falling rate of male enrolment in education 
over the last decade. This could be explained to 
some extent by general poverty that forces many 
youngsters to start independent economic life as 
early as possible after completing general sec-
ondary education. Indeed, the gender gap is sig-
nifi cant only for vocational and higher education, 
when many young men decide to leave the edu-
cation system. The gender gap in the enrolment 
rate has constantly increased, favouring women, 
from 2.3 percentage points in 1999 to 6.6 points 
in 2008. The decreasing male enrolment rate is a 
warning sign highlighting shortcomings in school-
ing systems which do not help people access jobs 
permitting a decent standard of living, and high-
lights a growing shortfall in the creation of work 

Source:  NBS.

Chart 3.    Evolution of the general gross 

 enrolment rate in Moldova, 1993-2008

21 ENPI 08-14 Black Sea Labour Market Reviews “Moldova country report”, 
January 2009, available at www.expert-grup.org. 
22 Study conducted jointly by the Moldovan Chamber of Trade and the 
Koblenz Chamber of Craft smen, Germany quoted by Eco-Magazine, issue. 

194, 29 October 2008, in an article entitled “Vocational schools train unsuitable 
staff  for Moldovan economy”. All 120 surveyed employers in Moldova were 
unanimous in declaring that young people graduating from vocational schools 
have no elementary practical training.
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or income generation opportunities, which are 
needed if people are to use the skills they acquire 
to enhance their own welfare, by earning income 
as a means of human development.

The falling level of enrolment in primary educa-
tion (from 100 per cent in 2000/2001 to 94 per 
cent in 2007/2008, aff ecting girls and boys equal-
ly) is partly explained by the unoffi  cial migration 
of children whose parents work permanently 
abroad, as well as by the fi nancial diffi  culties that 
many families face when it comes to sending their 
children to school. After several years of gains 
registered in secondary education enrolment, in 
2005-2006 this indicator started declining again, 
which should be viewed as a consequence of the 
decline in primary education enrolment which 
started sooner. Another cause of the worsen-
ing enrolment rate in the last two years were the 
changes in government education policies ad-
opted in 2006/2007 that unsuccessfully aimed 
to divert more students from higher education 
to vocational and professional education and to 
colleges. In the event, however, more youths pre-
ferred to leave the education sector entirely. The 
number of university students has declined from 
357 per 10 thousand inhabitants in 2006/2007 to 
322 in 2008/2009. At the same time, the number 
of students enrolled in colleges and vocational 
institutions has grown marginally, from, respec-
tively, 84 and 66 students per 10 thousand inhab-
itants in 2006 and 2007 to 92 and 68 in 2008/2009. 
This means that this policy decision was wrong 
because no attractive alternatives were provid-
ed by the vocational education establishments. 
While no statistical data are available so far, this 
decision seems to have aff ected both males and 
females equally. 

2.3.3. Health as a basic component 

of human development 

Life expectancy is generally accepted as a key in-
dicator of the overall state of a nation’s health. In 
terms of life expectancy at birth Moldova, is pres-
ently in a slightly better position than in the pre-
transition period. After a steep decline in the early 
transition period, average life expectancy started 
rising again, going from 65.8 years in 1995 to 69.4 
years in 2008 (Chart 4). As in all countries, women’s 
life expectancy at birth in Moldova is signifi cantly 
higher than men’s (73.2 as compared to 65.6 years). 
This gender diff erence has tended to increase over 
the last two decades, giving rise to a number of 
diffi  cult policy issues. For instance, even though 

men in Moldova have lower life expectancy than 
women, according to the law they have to work 
longer than women in order to get the right to a 
pension (62 years for men and 57 for women). 

At the same time, life expectancy in rural areas 
is signifi cantly shorter than in urban ones (68.2 
years and 71.2 years correspondingly). Men living 
in rural areas are the group facing the highest risk 
of a short life: in 2008 male life expectancy in rural 
areas was 64.6 years, as compared with 72 years 
for rural women and 65.6 years for urban men. 
These rural/urban diff erences can be explained 
by a constellation of factors: 23

  rural inhabitants’ lower level of access to 
health care institutions for geographical 
and transport reasons;

  diff erences in diet patterns: traditional 
diets in rural areas contain less protein 
and vitamin intake than in urban areas 
and contain more fats;

  poor water quality: on-site wells are tra-
ditional sources of water in villages, and 
a great majority of these sources do not 
meet basic hygiene standards;

  poverty incidence, which is much higher 
in rural areas than in urban ones, im-
plying that people have fewer private 
resources to spend on their health; 

  cultural factors, as rural inhabitants 
seem to be less inclined to report serious 
health disorders than urban ones;

  alcohol abuse: in rural areas the share of 
people consuming alcohol frequently is 
four times higher than in urban ones.24 

Chart 4.     Evolution of life expectancy 

 at birth in Moldova, 1995-2008

Source:  NHDR 2006 and NBS.

23 Other reasons for diff erences between life expectancies should be some cohort 
issues and demographic trends, including the infant mortality rate. Th ere are no 
signifi cant statistical diff erences between this indicator in rural and urban areas 
in Moldova. Under-fi ve child mortality rates and some reproductive health care 

indicators, such as maternal mortality rate, have to be considered as well, but 
there are no such urban/rural disaggregated indicators in Moldova.
24 NBS, Results of Survey of health status of population in the Republic of Mol-
dova, Chişinău, 2006.
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While the overall health conditions of the Moldo-
van population have tended to improve in the last 
decade or so, the comparative statistics show that 
the situation in most of the transition countries 
improved to a greater extent than in Moldova. As 
of 2006, in 16 out of the 23 transition countries for 
which statistical data are available the life expec-
tancy was higher than in 1989 for both men and 
women (while in Lithuania only women’s life ex-
pectancy was higher, while male life expectancy 
shortened). In 2006, Moldova was among the 6 
countries were both women’s and men’s life ex-
pectancy was still worse than in the pre-transition 
period (Chart 5). The positive changes for Moldova 
started only in 2007-2008, but some preliminary 
data suggest that the situation also improved in 
most of the CIS and CEE countries. Therefore, the 
large gap between Moldova’s performance and 
regional levels of life expectancy remains. Based 
on data for 2006, Russia and Kazakhstan seem to 
be the only transition countries where life expec-
tancy is even shorter than in Moldova.

A key factor of the short life expectancy at birth is 
the high infant mortality rate. Indeed, as suggest-
ed by the available data for CEE and CIS transition 
countries for 1989-2006, about 40 per cent of the 
variation in life expectancy among these coun-
tries can be explained by diff erences in the infant 
mortality rate (Chart 6). In Moldova the infant 
mortality rate has been decreasing, from around 
20 per mil on average in 1990-1994 to 11.5 per mil 
in 2005-2008.25 This trend was accompanied by in-

Chart 5.     Changes in women and men life

 expectancy, years, 2006/1989

Source:  TransMoneeHigh. The general mortality rate 
is an important factor of short life expectancy. Gen-
eral mortality rate in Moldova has increased in the last 
two decades, from 9.8‰ on average in 1989-1991 to 
11.2‰ in 1999-2001 and to 11.9‰ in 2006-2008. This 
mortality rate is similar to the Romanian indicator and 
is lower than in Ukraine (about 16‰).

creasing life-expectancy at birth. However there 
is more work to be done in Moldova in terms of 
lowering infant mortality. Although the infant 
mortality rate in Moldova is currently somewhat 
lower than in Romania (11.8 per mil as compared 
with 13.9 per mil in 2006), this indicator remains 
high by regional standards (8.7 per mil in the 
western CIS, 9.8 per mil in all transition countries 
and 5.5 per mil in CEE and the Baltic countries). 

Because the statistical series on public health data 
are relatively short, it is diffi  cult to attribute un-
equivocally the positive changes in infant mortal-
ity to any policy, cultural feature or other factor. To 
some extent, the positive changes can be explained 
by reforms implemented in the public health sec-
tor in the last decade, particularly due to improve-
ments achieved in primary health care and emer-
gency care. Prenatal care services have improved, 
with more women receiving folic acid and iron in 
the pre-natal period, and with primary level ma-
ternity clinics being endowed with better equip-
ment and better trained staff . Mandatory health 
insurance was introduced in 2004, allowing for an 
increase in public and private spending for medi-
cal services. The health sector is also an important 
target for foreign development assistance. In 2000, 
as many as 20 international donors were working 
in Moldova’s health sector with a total estimated 
project value amounting to 80 million USD.

2.3.4. Gender dimensions of human 

development in Moldova

There are signifi cant gender imbalances in Mol-
dova’s human development performance. As 
shown in previous sections, there is a signifi cant 

25 In 2008 a methodological change was adopted in health statistics and births 
started to be registered based on the European standard of registering new-born 
babies weighing 500 g and more and from 22 weeks gestation period. Based on 

the new methodology, the infant mortality rate in 2008 was 12.7 per cent, while 
based on the old methodology it was 10.6 per cent.

Chart 6.    Correlation between life expectancy and

 infant mortality rate, cross-panel data, 

 ECE and CIS countries, 1989-2006

Source:  TransMonee, EG calculations.
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gap between men and women in terms of life ex-
pectancy and educational enrolment. However, in 
many respects women’s participation in social life 
has improved in the past decade, as captured by 
the evolution of the Gender Empowerment Mea-
sure (Chart 7). 

Most of the gains were achieved in 2001-2005 as 
result of the increasing number of Parliamentary 
seats occupied by women (7.9 per cent in 2000 
and 22 per cent in 2005). This progress has been 
consolidated following the parliamentary elec-
tions of July 2009, following which women held 
26 per cent of seats in parliament. The number 
of woman senior offi  cials and managers as well 
as the number of women in intellectual and sci-
entifi c occupations has increased as well over the 
past nine years, even though the increase is less 
convincing than in the case of legislators. 

However, a signifi cant constraint on achieving 
higher gender empowerment in Moldova is wom-
en’s low level of access to economic resources. 
Even though women make up a larger share of 
the total population (52 per cent), their share in 
the economically active population is lower (49.4 
per cent) and this ratio has tended to fall over the 
last fi ve years. There is no signifi cant progress on 
wage equality either. In 2002, women’s wages 
were on average 70 per cent of men’s and reached 
the record low level of 64 per cent in 2006. In 
2007-2008 the indicator recovered to 70 per cent 
with no clear sign that the gap will narrow in the 
near future.

The growing economic and social role of women 
was refl ected in demographic trends. The general 
fertility rate has decreased from 1.76 in 1995 to 
1.21 in 2002 and after has marginally improved up 
to 1.28 in 2008 (due to the 1970s baby-boomers 

generation reaching childbearing age). The lat-
ter improvement is likely to be of short duration 
due to, among other factors, the intense outward 
migration of women (representing about 40 per 
cent of total migrants).

Domestic violence against women is one of the 
most serious gender problems in Moldova that 
has not yet been adequately addressed by policy. 
According to research, 18 per cent of Moldovan 
women have been victims of physical violence, 32 
per cent victims of psychological violence, 43 per 
cent victims of social violence, 9 per cent of eco-
nomic violence and 3 per cent victims of sexual 
abuse.26 While some legal acts have been passed, 
the situation does not appear to have changed. 

2.3.5. Trends in the Human 

Development Index

The Human Development Index is calculated as 
the simple average of the Education Index, Life 
Expectancy Index and GDP Index. Since 1993, the 
Education Index has been not only the highest (av-
eraging 0.892 over the period from 1993 to 2008), 
but also the most stable component of Moldova’s 
HDI. However, this index has also registered some 
slippages because of the falling enrolment rate. At 
the same time, the Life Expectancy Index evolved 
in a more complex way because economic and 
social diffi  culties were refl ected more directly and 
with less of a lag in the health status of Moldova’s 
population, especially in the early economic tran-
sition period (1991-1995). With life expectancy 
falling from 67.5 years in 1993 to 65.8 years in 
1995 the Life Expectancy index fell correspond-
ingly from 0.708 to 0.680. Afterwards, the Life Ex-
pectancy index improved more or less constantly. 
As outlined above, this is largely explained by the 
decreasing infant mortality rate in Moldova. 

It is evident that Moldova’s Human Development 
Index change was mainly driven by the evolu-
tion of the income index. Between 1993 and 
2000, Moldova’s HDI has followed a U-shaped 
path, starting at 0.719 in 1993, bottoming out at 
0.692 in 1995 and then increasing to 0.706 in 1998 
(Chart 8). In 1999 the HDI slipped back to 0.700 
because of the fall in GDP associated with declin-
ing income in the aftermath of the Russian fi nan-
cial crisis. From 2000 onwards the HDI has grown 
almost constantly, except in 2004 when the HDI 
registered a fall due to changes in the methodol-
ogy of estimating the GDP per capita in PPP terms 
(when it was estimated on the basis of the CIS 
Comparison Programme).

Chart 7.     Evolution of the Gender Empo -

 werment Measure in Moldova

Source:  NBS.

26 “Women at risk in Moldova”,http://www.info-sanatate.ro/index.php?l=ro&mo
de=articol&t=33&i=465.
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Source:  NBS, EG forecast (linear projections, 
conservative scenario, see more in UNDP, 2006).

Chart 8.     Evolution 1995-2008 and 

 forecast 2009-2040 of the HDI 

 and its components in Moldova

Now, the HDI stands at 0.733, thus maintaining 
Moldova in the group of countries with medium 
human development. As compared with the low-
est HDI level attained in 1995, by 2008 the Life Ex-
pectancy Index has gained 0.060 points, the GDP 
Index gained 0.058 points, while the Education In-
dex only 0.007 points. Simulations conducted by 
the Expert-Grup have shown that if trends in 2000-
2008 continue unaltered, Moldova will be able to 
reach a high Human Development Index (0.800) 
only by 2040. As shown in NHDR 2005/2006, in 
order to achieve this level sooner, Moldova would 
need fi rst of all faster economic growth as well as 
constant improvement in life expectancy and en-

rolment rates. In the last three years, only life ex-
pectancy has grown fast enough. GDP per capita 
has evolved at a rate slower than that needed to 
achieve rapid HDI convergence, while the enrol-
ment rate has even declined.

The Gender-related Development Index (GDI) has 
evolved in almost identical fashion to the HDI. 
In 2005, the diff erence between the HDI and the 
GDI was equal to +1, which means that gender in-
equality in terms of human development perfor-
mance is relatively low. However, there are impor-
tant internal diff erences: women live longer than 
men and have a signifi cantly higher enrolment 
rate, whereas men command signifi cantly larger 
economic resources.

In comparative terms, Moldova fares quite poorly 
in the rankings for current level of human de-
velopment.27 In 2005 Moldova was fourth from 
bottom in the group of 20 CEE and CIS countries 
for which Human Development Indices were 
available (Chart 9). Moldova was also among the 
group of four countries which in 2005 were still in 
worse situation in terms of human development 
compared with 1990 (Tajikistan, Ukraine and Rus-
sia were the other three) and its losses were also 
the largest. Two of Moldova’s closest neighbours 
– Romania and Bulgaria – in this period of time 
moved from the group of countries with medium 
human development to the group with high hu-
man development, while Ukraine registered quite 
an opposite dynamic. 

 2004 2005 2006 2007 2008

Life expectancy 68.4 67.8 68.4 68.8 69.4

Women 72.2 71.7 72.2 72.6 73.2

Men 64.5 63.8 64.6 65.1 65.6

Adult literacy rate (%) 98.9 99.0 99.0 99.1 99.1

Women 98.3 98.4 98.4 98.5 98.5

Men 996 99.6 99.6 99.7 99.7

Total gross education enrolment rate (%) 70.9 71.7 71.2 69.9 69.8

Women 74.0 74.8 74.3 73.2 73.2

Men 67.9 68.7 68.2 66.8 66.6

GDP per capita (USD at PPP) 2,028 2,362 2,561 2,715 2,986

Women 1,597 1,909 1,881 2,118 2,335

Men 2,499 2,855 3,296 3,357 3,690

Gender-related Development Index 0.705 0.711 0.718 0.723 0.731

Source:  NBS.

Table 3. Components of the Gender-related Development Index in Moldova

27 In this paragraph analysis is based on statistical data from the HDR 
2007/2008. Th ere are diff erences between Moldova’s HDI level as reported 

in NHD2007/2008 and the level reported by National Bureau of Statistics in 
Moldova.
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successfully to climate variability and change, and 
includes adjustments in both, behaviour and in 
resources and technologies,”.31 Human and social 
capital are key determinants of adaptive capacity 
at all scales, and they are as important as levels 
of income and technological capacity32 and other 
social factors such as human capital, population 
development and governance structures (which 
may enhance but also decrease specifi c adapta-
tion potentials). 

Like the responsibility for climate change and the 
vulnerability to its impacts, adaptive capacity is 
also unequally distributed among poor and rich 
countries. “In rich countries, coping with climate 
change to date has largely been a matter of ad-
justing thermostats, dealing with longer, hotter 
summers, and observing seasonal shifts”,33 where-
as adaptation in developing countries implies sav-
ing lives. In this sense also the Stern Report34 and 
the fourth assessment report of the IPCC (2007) 
conclude that necessary structural changes to 
adapt to climate change imply high costs and ef-
forts which are easier to carry for richer countries, 
whereas less developed countries face govern-
mental and individual fi nancial as well as struc-
tural and socio-economic constraints. 

Such a broad and demanding concept renders 
the measurement of adaptive capacity a diffi  cult 
task. The problem is to fi nd appropriate indicators 
to measure all those capacities. In order to be able 
to operationalise a specifi c regional assessment of 
adaptive capacity, indicators have to be defi ned 
and tested to measure the concept and to pro-
duce data on it. 

Adaptive capacity is an artifi cial concept per se, 
hence it is simply not possible to measure adap-
tive capacity directly and therefore a set of so 
called “proxy indicators” must be identifi ed. The 
rationale for this concept is quite simple: Because 
a single indicator cannot measure adaptive capac-
ity on its own, a set of indirect variables is taken 
into account. 

To outline a method of measuring adaptive capac-
ity, four basic assumptions are formulated. To put 
it simply, adaptive capacity is causally related to 
the following four areas of human development:

(1) First, the demographic structure and the 
number of people living in a country. The 
level of education, the age structure, but 
also migration and immigration have the 
biggest infl uence on adaptive capacity.

Chart 9.     HDI in 2005 and absolute 

 changes 2005/1990 in some 

 transition countries

Source:  HDR 2007/2008.

2.4. Human development as adaptive 

 capacity

2.4.1. Measuring adaptive capacity

This chapter has so far dealt with human devel-
opment in Moldova and the potential impact 
climate change will have and already has had on 
human development. However, the exact impact 
of climate change on Moldovan society itself de-
pends on future human development perfor-
mance which has the potential to signifi cantly re-
duce the negative impacts of climate change and 
take advantage of potential positive outcomes. 
So it is this reversed perspective, i.e. the impact 
that human development has on the potential 
impact that climate change will have on Moldova, 
to which we now turn.

“Societies have an inherent capacity to adapt to 
climate change,”28 and both nations and regions 
perpetually adapt their economic, but also their 
institutional framework. The ongoing structural 
change is nothing other than continuous adapta-
tion – but it is not free, it is costly, in terms of re-
sources and capital. Fresh knowledge, innovative 
processes and innovative organisational structures 
have to be applied. Adaptation to climate change 
is of great importance not because it is something 
new or unique – it “is of great importance, since the 
direct eff ect of adaptation is to reduce social vul-
nerability”,29 but it “also enables sectors and insti-
tutions to take advantage of opportunities or ben-
efi ts from climate change, such as longer growing 
seasons or increased potentials for tourism”.30

As the defi nition in Box 2 states, “adaptive capaci-
ty is the ability or potential of a system to respond 

28 Adger, 2004.
29 Ibid.
30 IPCC, 2007.

31 Brooks and Adger, 2005.
32 IPCC, 2007.
33 Watkins, 2007.
34 Stern, 2008.
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(2) Second, the wealth that is created. The 
wealth of nations is usually measured 
by their Gross Domestic Product (GDP). 
Obviously, adaptation is not cost-free; 
the question is how much adaptation is 
aff ordable? In general, richer nations or 
regions face more favourable conditions 
than poorer nations.

(3) Third, the structure of the economy. It is 
not only the wealth within a nation or a 
region that matters. The question of how 
wealth is created is of utmost impor-
tance. The degree to which an economy 
is able to absorb a certain shock heavily 
depends on the diversity of the socio-
economic system.

(4) Finally, adaptive capacity depends on 
the regional distribution of all the factors 
mentioned above. Since climate change 
makes its impact on a very regional level, 
adaptive capacity matters at the very 
place where the changes take place. 
Nations cannot be analyzed as homoge-
neous constructs. Regional disparities 
often exceed national disparities.

To go into detail, the fi rst and most prominent set 
of indicators can be derived from the people liv-
ing in Moldova. The availability or the endowment 
of human and civic resources is a strong determi-
nant of adaptive capacity. However, it is not mere-
ly the population itself that matters, but rather the 
evolution of the demographic structure. In other 
words: how many people are living in the country 
and how will the situation look in the long term? 
Therefore, the number of residents, the popula-
tion density and also population projections for 
the year 2025 constitute the fi rst proxy indicators. 
A decline in population usually accompanies ag-
ing; besides, the participation rate of elderly resi-
dents, which is the share of a certain age group 
that actively participates in the labour market, is 
relatively low. A stable population is therefore a 
prerequisite for high levels of adaptive capacity. 
Besides, the level of education is of particular in-
terest. For example, better educated citizens are 
far more willing to apply new technologies. On 
the other hand, low levels of education consti-
tute crucial barriers to human development. So, 
to conclude, the proportion of highly educated 
citizens is seen as one good indicator for adap-
tive capacity. Higher levels of education indicate 
higher levels of adaptive capacity. 

As already mentioned, economic well-being mea-
sured by variables such as Gross Domestic Product, 
or more generally by economic variables and their 
evolution over time constitute the second factor 
infl uencing adaptive capacity. Consequently, re-
gional GDP per inhabitant at Purchasing Power 
Parity (because of diff erences in the price levels, 
when including regions in other countries) was 
taken into account. Besides, a second proxy indi-
cator for economic well-being was taken into ac-
count – the growth rate of GDP during a fi ve year 
period. As a result, not only today’s wealth but 
also future prosperity was estimated. Advanced 
growth results in high levels of GDP later on.

Concerning the structure of the economy, the 
ability of a homogeneous society dependent on 
agriculture to adapt, for example, is extremely 
limited compared to knowledge-intensive econo-
mies. Climate change and in particular the impact 
of climate change on human societies does not 
harm the whole economy, but certain sectors, e.g. 
tourism and agriculture. Therefore, adaptive ca-
pacity rises with increasing diversity. The diversity 
of the economy is estimated by a bundle of proxy 
variables, including sectoral employment shares, 
value added shares and sectoral productivity. The 
distribution of a region’s total employment in the 
agricultural, industrial and the service sectors 
gives a fi rst rough overview of the importance 
of a certain sector within a nation or region. To 
make the picture complete, sectoral value added 
shares are incorporated into a further assessment. 
Hence, diff erent levels of sectoral productivity can 
be compared. In sum, we know how much value 
is added by a single employee in agriculture, in-
dustry and services respectively. 

The reason for including these factors has been 
partly explained already in section 2.3.1, which 
highlights the important role economic growth 
plays in human development. Therefore, it is 
natural to have a closer look especially at those 
sectors of the economy which generate growth 
more than others. More details on the theoretical 
rationale for this focus on structural variables are 
given in the technical Annex 2.1.

An ongoing concentration process, specialization 
and also geographic conditions mean regional 
disparities often exceed national disparities. In 
other words, nations might be hardly comparable 
in terms of GDP, population or any other indica-
tors, but several regions within a certain country 
are comparable to regions of other countries. 
Hence, the challenges of competitiveness, but 
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also levels of adaptive capacity, are unequally 
distributed among regions. A precondition for a 
successful transition from a planned economy to 
a market economy, for example, is to overcome 
inadequate market mechanisms – especially for 
regions depending on ineffi  cient state-owned 
industries. Hence, adaptive capacity is unequally 
distributed among regions and some economic 
sectors have a particular need to adapt (such as 
energy supply, health, water management, ag-
riculture, tourism and transport). Consequently, 
an estimate of adaptive capacity has to take into 
account interregional disparities rather than in-
ternational disparities. Therefore, regions have 
to be compared and analysed, not on a country 
by country basis, but on a region by region basis. 
The next problem is establishing which regions 
should be taken into account. In order to ensure 
a representative sample of comparable regions, 
fi rst the Moldovan regions used for statistical 
purposes were chosen.35  The set of regions was 
enriched by including the Romanian and Bulgar-
ian NUTS 3 regions in the sample. By excluding 

the capital regions Bucharest and Sofi a, because 
of their special role as metropolitan areas, diff er-
ent levels of adaptive capacity were estimated by 
clustering 72 regions.

2.4.2. Region types of similar adaptive 

capacity in Moldova, Romania 

and Bulgaria

The next question for an appropriate assessment 
of adaptive capacity was how to integrate all this 
relevant information to fi nally learn more about 
whether Moldova has particularly low adaptive 
capacity. We thus looked at the neighbouring re-
gions in Romania and Bulgaria and looked for those 
regions that have a comparable adaptive capacity 
to the regions of Moldova. All the regions that are 
similar in this respect were selected to form region 
types that can then be described and compared to 
the other region types. The aim in this case really is 
to compare Moldova’s adaptive capacities to simi-
lar regions that also face a similar climatic regime 
and similar risks from climate change. 

Source:  Calculations by JOANNEUM RESEARCH.

Chart 10.   Region types with similar adaptive capacity when comparing 72 regions 

 in Moldova, Romania and Bulgaria

35 Due to a lack of data, the Transnistria region had to be excluded from the 
quantitative analysis.
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The classifi cation is performed by utilising the ex-
plorative instruments of factor and cluster analy-
sis36 (see the technical appendix for a description 
of these methods). Utilising these fi ve factors in 
a hierarchical cluster analysis (Ward, squared Eu-
clidian distance as a proximity measure) resulted 
in 6 distinct clusters of region types, representing 
a specifi c set of structural characteristics as well 
as the cluster-specifi c endogenous factor endow-
ments explained above, hence representing a 
specifi c type of adaptive capacity: (1) Industrial-
ized Service Regions, (2) Industrialized Agricul-
tural Regions (3) Rural Service Regions (4) Periph-
eral Industrial Regions (5) Growth Regions and (6) 
Pure Agricultural Regions.

As can easily be seen from Chart 10 and Table 4, 

the four Moldovan regions investigated belong 
to only two cluster types and they do not belong 
to those region types that are presumed to have 
the lowest adaptive capacity. While region type 1 
is at the upper end of the adaptive capacity scale, 
cluster type 2 is at the lower end. 

With these results on the comparative regional 
adaptive capacity of Moldova’s regions and its 
neighbours (see Table 4), the not-so-pessimistic 
conclusion that its regions do not belong to the 
region type with the lowest adaptive capacity has 
to be qualifi ed by two more remarks: 

First, if we were to compare the entire countries, 
the neighbours will likely fare better for two rea-
sons: the current analysis did not include the two 

Table 4. Regional adaptive capacity by region type

Region Type
Adaptive 

Capacity:
Demography Wealth 

The structure 

of the economy

INDUSTRIALIZED 

SERVICE 

REGIONS

(Chisinau)

 rather 

high

(+) (+)

Stable population, 
densely populated

(+)

Wealthy but GDP 
growth below 

average

(+) (–)

Diverse but high 
employment in 

agriculture

RURAL SERVICE 

REGIONS low

(–)

People are leaving 
(overaging), low 

population destiny

(–) (+)

Poor in terms 
of GDP but 

growing

(–)

Missing  an 
industrial base, 
depending on 

tourism
INDUSTRIALIZED 

AGRICULTURAL 

REGIONS

(North, Center, 

South)

rather 

low 

(+) (–)

Stable population 
but low level of 

education

(–) (+)

Poor but GDP 
growth far above 

average

(–)

Unproductive 
secondary 

sector, moderate 
concentrations

PERIPHERAL 

INDUSTRIAL 

REGIONS

average

(–)(+)

Declining population 
rapid over aging but 

well educated

(+) 

Average in terms 
of GDP  and 

growing

(–) (+)

Given industrial 
base, high 

employment in 
agriculture

GROWTH 

REGIONS high

(–) (+)

Average decline 
in population, 

educational level is 
above average

(+) (+)

Fast growing 
and high regional 

GDP

(+) (+)

Service sector 
is developing, 

economy is 
extremely diverse

PURE 

AGRICULTURAL 

REGIONS very low 

(+) (–)

 a relatirely stable 
population 

educational level is 
below average

(–)

lowest GPD, growth 
rates under average

(–) (–)

homogenous 
economy, driven 

by agriculture

Source: Calculations by JOANNEUM RESEARCH.

36 In order to avoid multicollinearity, the fi rst step was to undertake a principal 
component analysis. Subsequently, fi ve factors were extracted from the described 
set of data. Th ese are not a perfect choice, but are still suitable for a principal 

component analysis, with a Kaiser-Meyer-Olkin measure of sampling adequacy 
of 0.6 (which still is feasible).
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capitals Sofi a and Bucharest with their outstand-
ing adaptive capacities for the entire country, 
whereas Chişinău was not a (positive) outlier in 
the relevant data.

Second, many variables were measured in terms 
of relative numbers compared to the national av-
erage. This allows for a better understanding of 
the role a region plays in the national context and 
helps a region to be realistic with regards to its 
own potential. This may be a motivating factor for 
regions, that they actually are comparable to re-
gions with a higher development level. It should 
not lead us to disregard the fact that a region 
which has reached its potential level may still be 
well below other regions of the same type. 

Chişinău’s potential to adapt to climate change is 
the highest in Moldova – the capital has a high 
ranking, even compared to Romanian and Bulgar-
ian regions of high adaptive capacity. The popu-
lation is stable, which is a remarkably positive 
situation compared to most other regions. The 
region is rich compared to the national average, 
whereas growth rates are below average. Never-
theless, this is not unusual for rather wealthy re-
gions. The economy itself is diverse; knowledge 
intensive services’ share of employment, for ex-
ample, is relatively high, which can be interpreted 
as a precondition for research and development. 
On the other hand, agriculture still plays an im-
portant role and tourism is underrepresented. 
Furthermore, industry is underperforming, which 
is one of the major hindering factors in terms of 
adaptive capacity. Obviously, structural change is 

ongoing, and while much has been done, much 
still remains to do.

Industrialized agricultural regions, which include 
the three remaining regions of Moldova, face 
diff erent problems. Poor regions have to catch 
up. Growth rates in terms of GDP were high and 
stable (at least until 2007, before the crisis hit the 
world’s economy). The regional economy strongly 
depends on industry, at least in terms of employ-
ment, while the productivity of the secondary 
sector is underperforming but developing. Still, 
too many people are employed in an unproduc-
tive primary sector, while tourism barely exists. 
New and - more important still - better jobs37 
have to be created, especially in the service sector 
– in particular by fostering touristic activities (as 
is happening in several Romanian and Bulgarian 
regions of this type).

In general, the degree of endogenous regional 
adaptive capacity, as analyzed within this chapter, 
determines a region’s ability to adapt gradually 
and continuously to climate change. An element 
of adaptive capacity that has not been considered 
so far is the question of resilience after catastro-
phes, i.e. how fast a society recovers after it has 
been hit by a sudden climate change event (a nat-
ural disaster). This resilience particularly depends 
on the national risk transfer scheme, in which 
the state, the insurance industry and individuals 
usually share the risk and make sure that the pro-
ductivity can quickly recover after a catastrophe. 
These issues are studied in detail in the chapter 
TOWARDS A RISK RESILIENT SOCIETY.

37 Th e notion of ‘more and better’ jobs stems from the EU’s Lisbon Strategy for 
Growth and Jobs (http://ec.europa.eu/growthandjobs/index_en.htm) which is 
aiming at stimulating growth and creating more and better jobs while making the 

economy greener and more innovative. Th e quality in work comprises character-
istics of the job like intrinsic job quality and skills, life-long learning and career 
development next to the work and wider labour market environment.
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3. CLIMATE CHANGE AND ITS CHALLENGES FOR MOLDOVA

3.1. What do we know from current 

 global and relevant regional 

 climate models?

3.1.1. The global picture

Earth’s climate is changing, raising many concerns 
for scientists, policymakers and the general public 
(Box 3). People have come to realize that they are 
responsible for the anthropogenic component of 
observed climate change and that this process 
will have signifi cant eff ects on the well-being of 
future generations. The main conclusion of the 
Forth Assessment Report of the Intergovernmen-
tal Panel on Climate Change is: “Warming of the 
climate system is unequivocal, as is now evident 
from observations of increases in global average 

air and ocean temperatures, widespread melting 
of snow and ice, and rising global average sea 
level”.38 There is also growing awareness that even 
if greenhouse gas (GHG) emissions are stabilized 
today, global warming will continue for many 
decades, leading to associated impacts, to which 
countries will need to adapt. 

The general consequences of climate change 
include an increased risk of climatic extremes 
(e.g. fl oods and droughts), losses of biodiversity, 
threats to human health, and damage to econom-
ic sectors such as energy, forestry, and agriculture. 
In some places and some sectors new opportuni-
ties may occur at least for a certain time (for ex-
ample, cultivation of more heat-tolerant crops in 
agriculture), although over a longer period and 
with increasing temperatures the eff ects are likely 

Box 3.   Key messages on observed global and European climate change

Air temperature

 The global (land and ocean) average temperature up to 2007 was 0.8 °C above the 
pre-industrial levels (1850–1899 average). The average for land only was 1 °C higher.

 The rate of global warming has increased from 0.1 °C per decade over the past 100 
years to 0.2 °C in the last decade.

 The best estimates of projected global warming during the current century for sce-
narios assuming no further/additional action to limit emissions show a further rise 
in average temperature between 1.8 and 4.0 °C.

 Europe has warmed more than the global average. Up to 2007, European annual 
average temperature was 1.2 °C above pre-industrial levels for its land area, and 
1 °C – for the combined land and ocean area. Eight of the 12 years between 1996 
and 2007 were among the 12 warmest years since 1850.

 In the 21st century the annual European temperature is projected to rise by 1–5.5 °C 
(best estimate) with the largest warming over eastern and northern Europe in win-
ter and over south-western and the Mediterranean – in summer.

European precipitation

 Annual precipitation in the 20th century showed 10-40% increase in northern Eu-
rope and a decrease (up to 20%) in some parts of southern Europe.

 Mean winter precipitation has increased in most of western and northern Europe 
(20 to 40%); southern and parts of central Europe were characterized by drier win-
ters.

 Increased precipitation is projected in winter in Northern Europe, whereas many 
other parts may experience dryer summers. However there are uncertainties re-
garding the magnitude and geographical details of the changes. 

Source:  European Environmental Assessment (EEA, 2008).

38 IPCC, 2007a: 5.
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to be adverse worldwide if no action is taken to 
reduce emissions or to adapt to climate change 
consequences.39 

Progress in understanding how climate is chang-
ing in space and time has been gained through 
improvements and extensions of numerous data-
sets and data analyses, broader geographical cov-
erage, better understanding of uncertainties and 
a wider variety of measurements. 

3.1.2. Observed eff ects of global climate 

change

Evidence from across the globe over the past de-
cade shows that many natural systems are being 
aff ected by regional climate change, especially by 
temperature increases. Many of them are relevant 
to Moldova, as shown below.

In particular, it is possible to assert with high con-

fi dence40 that:41

  There are clear eff ects on water systems 
that are manifested in increased runoff  
and earlier spring peak discharge in many 
snow-fed rivers, and warming of surface 
waters with eff ects on their thermal struc-
ture and water quality.

  There are terrestrial biological systems 
which are strongly aff ected, with changes 
including earlier timing of spring events 
(leaf-unfolding, bird migration, egg-lay-
ing, etc.) and shifts to the north and 
higher elevations of plant and animal 
habitats being seen. Since the early 1980s 
there has been a trend towards earlier 
‘greening’ of vegetation linked to longer 
thermal growing seasons caused by 
recent warming. 

  The observed changes in marine and 
freshwater biological systems are associ-
ated with rising water temperatures, as 
well as with related changes in ice cover, 
salinity, oxygen levels and circulation. 
There have been increases in algal and 
zooplankton abundance in high-latitude 
lakes and changes in the range and tim-
ing of fi sh migrations in rivers. 

With medium confi dence the eff ects of tempera-
ture increases have been documented in the fol-
lowing managed and human systems:

  Agricultural and forestry management at 
higher latitudes, caused by crops being 
planted earlier in the spring and altera-
tions in disturbances of forests due to 
fi res and pests.

  Some aspects of human health, such as 
excess heat-related mortality and changes 
in the vectors of infectious disease in dif-
ferent parts of Europe; earlier onset of and 
increases in seasonal production of al-
lergenic pollens in high and mid-latitudes.

The most severe eff ects of climate change are ex-
pected in the second half of the century, although 
the associated time scales and hazards remain un-
certain even over the next 20 years. 

3.1.3. Key vulnerabilities and “reasons 

for concerns”

The IPCC has formulated fi ve “reasons for concerns”, 
which are based on the observed relationships 
between global warming and the emergence of a 
series of new and stronger pieces of evidence for 
its adverse impacts.42 In short, these concerns can 
be summarized as follows: 

Distribution of impacts and vulnerabilities. The 
sharp diff erences in the projected regional pat-
terns and regional impacts of climate change are 
unavoidable. Those in the weakest economic po-
sition, including the specifi c groups such as the 
poor and elderly, are often the most vulnerable 
and the most susceptible to climate-related dam-
ages, especially when they face multiple stresses. 
The challenge is therefore to better identify par-
ticularly vulnerable systems, sectors and regions.

Aggregate impacts. Whereas some initial net 
market-based benefi ts from climate change are 
projected, peaking at a lower magnitude of tem-
perature increase, for larger magnitudes greater 
damages are likely and the net costs of the im-
pacts are projected to increase over time. The 
aggregate impacts are likely to adversely aff ect 
hundreds of millions of people through increased 
coastal fl ooding, reductions in water supplies, in-
creased malnutrition and health disorders already 
in this century.

Risks to unique and threatened systems. Con-
tinuing climate change will have increasingly 
adverse consequences for these systems. Various 
locations can be identifi ed which are prone to ir-
reversible losses, and if these locations become 

39 IPCC, 2007; EEA, 2008.
40 Hereinaft er, for the communication of uncertainty, the terminology of 
the IPCC is used. In particular, high, medium and low confi dence of a 

statement signify, correspondingly, about 8, 5 and 2 chances in 10 of a forecast 
being correct. 
41 IPCC, 2007.
42 IPCC, 2007.
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warmth, Moldova has limited precipitation, which 
decreases from 615 to 485 mm from northwest to 
southeast (Chart 11, Annex 2.2). 

On the whole, Moldova is located in an insuffi  -
ciently wet zone which results in a high frequency 
of droughts, which negatively aff ect its economy. 
For example, only between 1990 and 2007, nine 
droughts were registered in the country. A record 
catastrophic drought, which aff ected 75-80 per 
cent of the country area and had very severe con-
sequences for national economy, was observed in 
2007 (Annex 2.3). 

The character of observed changes to Moldova’s 
climate is identifi ed through the trends and vari-
ability of individual climatic variables. Because 
the early 1990s are usually taken as a ‘benchmark’ 
for global warming, the seasonal and annual tem-
perature and precipitation at Chişinău weather 
station (the longest series of instrumental obser-
vations) have been studied and compared for two 
periods: 1887-1980 and 1981-2008 (Chart 12). A 
change is real if the parameters of the trends are 
statistically signifi cant.

unsuitable for their present occupants or disap-
pear, many plant and animal species will be un-
able to fi nd suitable alternatives, and this may 
result in their extinction. The severity of climate 
change eff ects varies among species, implying 
that some plant and animal communities will 
disappear, resulting in disruptions to ecosystems. 
With a medium confi dence, approximately 20-30 
per cent of plant and animal species assessed so 
far are likely to be at an increased risk of extinc-
tion if rises in global average temperature exceed 
1.5-2.5°C compared to 1980-1999 levels. If this 
increase exceeds about 3.5°C, the model projec-
tions suggest 40 to 70 per cent of species around 
the globe will become extinct.

Risks of extreme weather events.  Droughts, heat-
waves and fl oods are likely to grow in frequency 
and their impact to become more severe in many 
regions and this eff ect will be mostly adverse. Re-
sponses to some recent extreme weather events 
show that levels of vulnerability in both develop-
ing and developed countries have risen.

Risks of large-scale singularities. There is a risk 
that certain climate-related changes, for example 
rising sea levels, may be larger than earlier pro-
jected, even on century time scales. Such large-
scale consequences of climate change could lead 
to mass migration of population from danger 
zones in many regions and countries, including 
Moldova.

3.2.  Current climate of Moldova: 

 general description, observed 

 trends and variability 

Climate, along with soils, is the main natural re-
source of Moldova, determining its agricultural 
productivity and ecosystems services, which in 
turn support the livelihoods of about half of Mol-
dova’s population, especially in the conditions 
of its transition economy and current world eco-
nomic and fi nancial crisis. 

The country is located in a temperate continental 
climate zone, slightly modifi ed by the proximity 
of the Black Sea and the intrusion of warm wet air 
from the Mediterranean. At times, there are north-
ern cold-air surges. Climatic seasons are clearly 
defi ned with a short and soft low-snow winter 
and a long summer, sometimes very hot and 
dry. Annual mean air temperature for the coun-
try as a whole averages 9.3 °С, ranging across the 
country’s territory from 7.8 to 9.9 °С. Being rich in 

Chart 11.    Baseline (1961-1990) mean 

 annual temperature and 

 precipitation in Moldova

Source: NHDR team.
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As one can see from Chart 12, some growth in an-
nual air temperature in Moldova observed before 
the 1990s (0.035 °C per decade) is followed by a 
sharp increase (about 0.58 °C per decade). More-
over, compared to the fi rst period, the tempera-

ture trends in last three decades are statistically 
signifi cant for summer and annual temperatures 
– at a 95 per cent confi dence level, and for spring 
– at a 90 per cent level. Further evidence of the ac-
celeration of regional warming can be seen in the 

Chart 12.    Comparisons of air temperature and precipitation trends for 1887-1980 (1) 

 and 1981-2008 (2) Chisinau weather station

Note:   Slope – coeffi  cient of trend (change per year, oС); p-value – signifi cance of change.

Source:  NHDR team.
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to understand how mitigation and adaptive ac-
tions on one scale might constrain or provide op-
portunities on another.43 Climatic changes are re-
gional in their manifestation, not in their origin.44 

Chart 13 demonstrates the relationships between 
the last 120 years of global and planetary surface 
air temperature anomalies and the analogous se-
ries for Moldova. 

It is evident that overwhelming part of regional 
climate variability is caused by local factors. The 
coeffi  cient of simple correlation (r) between glob-
al and regional anomalies is equal to 0.405. Thus, 
proceeding from the coeffi  cient of determination 
(r2), expressed in percentiles, the global climatic 
processes explain only 16.4 per cent of air tem-
perature variability in Moldova. The dependence 
of Moldova’s climate on the large-scale circulation 
processes in the northern hemisphere (r = 0.457) 
stands at about 20.1 per cent. 

However, the problem is not only how to down-
scale the global modelling results, but also how 
to make them more suitable for the specifi c appli-
cations when information about future change of 
primary climatic variables is not enough. Scenarios 
of future climate change can be considered user-
oriented if they are constructed for the concrete 
requirements of climate impact studies and with 
appropriate spatial and temporal resolutions. For 
instance, in case of Moldova, it is particularly im-
portant to have scenarios for the evolution of the 
agro-climatic conditions. Such scenarios are a key 
component of any climate change impact assess-
ment, and their construction is one of the greatest 
challenges for national researchers. Experience 
shows45 that for sound assessment at least three 
types of information are necessary:

  The climate change projections for a 
coun try on the whole (country-
scale projections);

  The expected climate changes in any 
place within a territory (local projections);

  Information satisfying the demands 
of particular researches (user-oriented 
projections).

A comprehensive scientifi c understanding of 
climate change and its impacts on national and 
local scales show where the possible adaptation 
options can be in the best way developed and 
deployed. 

fact that seven years among the ten warmest in 
the history of instrumental observations in Mol-
dova have been in last two decades.

The precipitation picture is more complex. There 
is a change in the direction of some trends: from 
a decrease to an increase in spring, and from an 
increase (about 6 mm per decade) to a decrease 
in last thirty years (above 13 mm per decade) – in 
summer. For autumn-winter and annual precipi-
tation the previous slight increase is continuing. 

As to diff erences in air temperatures and precipi-
tations between two periods (see Annex 2.2), it 
can be said with high confi dence that the mean 
seasonal (except autumn) and annual tempera-
tures in last three decades are diff erent from the 
previous years. The variability of air temperature 
remains practically the same. The changes in the 
precipitation regime are not signifi cant in their 
quantity; however there is evidence of an increase 
in their variability in transition seasons.

3.3. Necessity to study the regional 

 climate change 

The practice of environmental management in-
creasingly recognizes the importance of scale 
and cross-scale dynamics in understanding and 
addressing global challenges. Changes in climate, 
economies, populations or institutions ultimately 
converge in localities, prompting a growing inter-
est in obtaining regional-scale data as a response 
to demands for policy-relevant information that 
can be used at local and regional levels. Using 
cross-scale assessments, scientists are attempting 

Chart 13.    Anomalies (as to baseline 

 1961-1990 climate – zero line) 

 of annual air temperatures,

 smoothed with 11-year 

 running average

Source of initial information regional – http://meteo.ru; 
global – http://www.cru.uea.ac.uk/cru/info/warming/.

43 Adger et al., 2005; Joáo, 2002; Th erivel & Ross, 2007.
44 IPCC, 2007.

45 Corobov, 2008; Corobov & Nicolenco, 2004.
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mentally oriented; however the fi rst is oriented 
towards global integration, the second toward 
regional solutions (Annex 2.2). The selected GCM 
experiments are documented in Annex 2.6. In 
most cases, the temperature and precipitation 
multi-model ensemble averages from six experi-
ments were used (Table 5).48 

3.4. Projections of Moldova’s climate 

 in the 21st century 

3.4.1. Country-scale projections of air 

temperature and precipitation

These projections are based on a suite of the 
most recent coupled atmosphere-ocean general 
circulation models (AOGCM; hereafter abbrevi-
ated as GCM). The General Circulation Model is 
a numerical representation of the climate system 
based on the physical, chemical, and biological 
properties of its components, their interactions 
and feedback processes, accounting for all or 
some of its known properties. GCMs are applied as 
a research tool to study and simulate the climate, 
and for operational purposes, including monthly, 
seasonal and inter-annual climate predictions.46 

The results of six GCM experiments based on A2 
and B2 marker scenarios of the Special Report on 
Emission Scenarios (SRES)47 for three time-slices 
(2010–2039; 2040–2069; 2070–2099) served as 
a basis for downscaling (i.e. deriving local- to re-
gional-scale information from larger-scale mod-
els or data analyses). In terms of cumulative GHG 
emissions, SRES A2 and B2 scenarios  are consid-
ered as “high” and “medium low”, respectively. 
They are both more economically than environ-

Table 5.  Projections of annual 
mean air temperature (T) and 
precipitation (P) changes in Moldova 
in comparison with baseline values 
(the fi rst line) and averaged by six 
GCM, for three time horizons 
and two SRES emission scenarios

Source:  Authors’ calculations.

Time hori-

zon

T, oC P, mm

 A2 B2  A2 B2

1961-1990 9.2 555

2010-2039 1.7 2.0 -9 -17

2040-2069 3.4 3.2 -38 -11

2070-2099 5.4 4.1 -64 -23

Note: Projections derived from each experiment 
are shown in Annex 2.3. 

Season Emission 

scenarios

Mean air temperature, oC Precipitation sum, mm

Time horizons

1961-

1990 

2010-

2039

2040-

2069

2070-

2099

1961-

1990

2010-

2039

2040-

2069

2070-

2099

Winter
SRES А2

-2.1
1.9 4.0 5.7

107
7.5 11.4 10.4

SRES В2 2.2 3.5 4.4 8.5 13.6 15.5

Spring
SRES А2

9.5
13.2 26.8 43.2

130
4.4 6.0 5.5

SRES В2 18.6 25.3 32.7 6.4 12.3 11.6

Summer
SRES А2

19.8
9.3 19.7 32.9

207
-7.8 -19.3 -30.2

SRES В2 11.8 18.3 23.8 -13.2 -16.7 -22.6

Autumn
SRES А2

9.8
17.8 34.3 55.4

110
-6.07 -16.0 -17.6

SRES В2 19.3 34.0 42.3 -6.2 -6.1 -6.8

Table 6.  Ensemble-averaged projections of seasonal air temperatures 
and precipitation relative changes (%) in comparison with baseline climate

Note: Winter changes in temperatures are given in absolute values (°C). 

Source:  Authors’ calculations.

46 IPCC 2007: 872.
47 Nakicenovic & Swart, 2000. 
48 Corobov and Overcenco, 2007.
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Annual air temperature in Moldova will increase 
in both emission scenarios. By the end of this 
century the increase may amount, on average, to 
4.1–5.4 °C. Depending on the GCM experiment, 
these values vary from 1 °C to 6 °C and are in the 
range of temperature change estimations for Eu-
rope.49 Along with warming, a continuous annual 
decrease of summary precipitations is expected, 
especially for A2 emissions.  

Relative seasonal changes in temperature and 
precipitation, expressed in percentages against 
1961-1990, are shown in Table 6. Moldova ex-
pects maximal warming in winter and transition 
seasons. By the 2080s, the baseline negative win-
ter mean temperatures (-2.1 °C) could increase to 
up to +2-4 °C; the spring and autumn mean tem-
peratures could increase by about 40-50 per cent. 
Minimal relative warming is expected in the sum-
mer months: by 9-12 per cent in the beginning 

and by about a third by the end of the century. 
Some increase in precipitation is expected in win-
ter and spring time, but the summer and autumn 
tendencies are mainly negative (20-30 per cent 
decrease by the 2080s). On the whole, Moldova 
will face warmer and wetter winters but hotter 
and drier summers and autumns. To use an anal-
ogy, Moldova can expect winters like in England 
and summers like in Greece or Spain. Thus, like 
to observed tendencies, the expected changes 
in Moldova climate (further aridization) are unfa-
vourable for the country.

Projected changes in annual mean air tempera-
ture for diff erent parts of Moldova are shown in 
Chart 14. The southernmost isotherm of the base-
line climate (10 °C) is likely to increase (depending 
on the scenarios) to 11.5-12.0 °C in the fi rst mod-
elling period and to 14-15 °C in the last period. 

Chart 14.    Likely future spatial distribution of annual mean air temperature in Moldova 

 by three time horizons according to two emission scenarios

Source:  Authors’ calculations/NHDR team.

49 IPCC, 2007
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3.4.2. Likely changes in humidity 

conditions

Usually, separate consideration of temperature 
and precipitation change is insuffi  cient to repre-
sent new humidity conditions and the two should 
be incorporated into certain complex indices. 
Indicators of new humidity conditions – Poten-
tial Evaporation (PE) and Aridity Index (AI) – were 
calculated and expressed, using statistical and 
graphical approaches (see chapter 6.3). 

According to both scenarios, Moldova faces a 
change for the worse in its territory’s humidity 
conditions (Table 7). Annual decrease of precipi-
tation, against a temperature increase, stimulates 
a strong humidity defi cit. PE is likely to increase 
by 15-20 per cent over the fi rst time horizon and 
practically twice – by the end of this century, with 
the harder climate change expected for A2 emis-
sions scenario.

The dynamic of changes in humidity conditions 
over the century, expressed in the Aridity Index, 
is shown in Chart 15. It is evident that Moldova is 
moving towards a dryer climate, from insuffi  cient-
ly wet and wet subhumid zones to dry subhumid 
and semiarid zones.

The change of temperature/precipitation ratio 
over a year (Chart 16) shows that if in Moldova’s 
baseline climate only the end of summer and the 
beginning of autumn were semiarid, in the future 
there would likely be signifi cantly longer and 
deeper dry spans.

Table 7.  Projections of absolute (Abs) and relative (%) changes 
     in humidity conditions

Source: Authors’ calculations.

Parameter

Time horizon and emission scenario

1961-1990
2010-2039 2040-2069 2070-2099

A2 B2 A2 B2 A2 B2

Anual

Potential 

evaporation

Abs, mm 787 126 158 258 238 420 307

% 16.0 20,1 32,6 30,2 53,1 38,9

Aridity Index
Abs, mm

0.71
-0,11 -0,14 -0,22 -0,18 -0,30 -0,22

% -15,5 -19,7 -31.0 -25,3 -42,2 -31,0

Vegetation Period

Potential 

evaporation

Abs, mm
686

105 135 221 205 366 266

% 15,3 19,7 32,2 29,9 53,3 38,8

Aridity Index
Abs, mm

0.55
-0,10 -0,12 -0,19 -0,16 -0,27 -0,20

% -18.2 -21.8 -34.5 -29.1 -49.1 -36.4

Chart 15.    Possible change of the aridity 

 of Moldova’s territory in new 

 climatic conditions

Source:  Authors’ calculations.
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Chart 16.    Diagrams of likely aridisation of Moldova’s climate in the 21st century

Note: The half and third precipitation curves under the temperature curve show respectively the duration and 
intensity of dry and semiarid periods.

Source:  Authors’ calculations.

predicting the future eff ects of extreme events re-
mains diffi  cult because of the increasing level of 
exposure caused by changes in economic devel-
opment as well as changes in the value and den-
sity of human and physical capital. Disaster losses 
are likely to rise more rapidly than average eco-
nomic growth, thus emphasising the importance 
of risk reduction.50

3.5. Projections of changes 

 in frequency and severity 

 of extreme meteorological events

3.5.1. European projections

Extreme weather events are projected to increase 
in frequency and intensity, and the number of 
people at risk is also expected to grow. However, 

50 Bouwer et al., 2007; EEA, 2008; IPCC, 2007.
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Chart 17.    Diff erences in summer Tmax between the future “greenhouse gas climate” 

 for the period 2071-2100 and the baseline climate period (1961-1990) 

 according to the HIRHAM regional climate model with 50-km resolution

Source:   Beniston, 2004.

Extreme high temperature events across Europe, 
along with the overall warming, are projected to 
become more frequent, intense and longer.51 For 
example, the high resolution Hamburg regional 
climate model (HIRHAM4) estimates changes in 
maximum temperatures averaged over June–
July–August (hereafter referred to as summer 
Tmax) for Central and South-East Europe of +4-6 
°C in their mean values and of +6-8 °C – in their 
99% quintiles (Chart 17). It is also expected that 
there will be an increase in the number of days 
with very high temperatures. In particular, the 
frequency of days with temperatures above 30°C, 
simulated by the HIRHAM4 model for the period 
2071–2100 in Moldova, may reach 60 to 90 days a 
year, compared to 10 to 30 before the 1980s. 

Likewise, night summer temperatures are also 
projected to increase considerably, leading to 
additional health problems, at least partly com-
pensated for by reduced mortality in winter.52 
Geographically, the maximum temperature dur-
ing summer is projected to increase far more in 
central and southern Europe. 

Heavy rainfall (intense showers), on average, will 
become (with 66 per cent probability) more fre-
quent.53 In summer, the frequency of wet days is 
projected to decrease, but the intensity of extreme 
events is projected to increase. Episodes of heavy 
rainfall could become more frequent, either in ab-
solute terms or as a proportion of total precipita-
tion. In southern Europe, a higher proportion of 

the rainfall may fall on very wet days, although 
the absolute number of days of high rainfall will 
decrease. These changes in heavy rainfall events 
have implications for fl ash fl ooding, urban drain-
age, water management, erosion, slope stability 
and ground water recharge. 

The combination of higher temperatures and re-
duced mean summer precipitation is expected to 
increase the frequency and intensity of droughts, 
with evident increase in the number of consecu-
tive dry days defi ned as those with precipitation 
below 1 mm. In southern Europe, where the maxi-
mum number of dry days is likely to increase most 
substantially, the longest dry period within a year 
may be prolonged by one month by the end of 
the century. Regions that are now dry are project-
ed to become more vulnerable.

In linking this prediction of a higher future level 
of vulnerability of today’s dry regions with the 
concept of human development and the knowl-
edge about human development levels and spa-
tial distribution, it is important to bear in mind the 
following issues. Even if a detailed estimation of 
regional diff erences in the Human Development 
Index inside Moldova is not yet available, we can 
be quite sure that such a map would coincide 
widely with overall welfare distribution and / or 
the SADI index for rural communities, since HDI 
performance and HDI levels are closely correlated 
with GDP per capita. Welfare mapping shows the 
centre and southern regions to be the regions of 

51  Beniston et al., 2007; Tebaldi et al., 2006.
52 Halsnæs et al., 2007; Sillman and Roekner, 2008.
53 EEA, 2008; IPCC, 2007.
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low income and consumption levels. Given that 
these areas might also suff er a disproportionate 
impact from climate change, we will have to con-
sider the possibility of them being more fragile in 
human development terms.

3.5.2. Moldovan projections

The IPCC Glossary54 defi nes an extreme weather 
event as “an event that is rare within its statistical 
reference distribution at a particular place”. Crite-
ria of “rarity” vary from place to place and are nor-
mally calculated as rare as (or rarer than) the 10th 
or 90th percentile55 values.

Following this criterion, in the Chişinău baseline 
climate 27.1°C could be considered as an extreme 
mean summer maximum temperature (Tmax) and 
33.9 °C – as extreme absolute maximum tempera-
ture (Table 8). Since the 1980s, these thresholds 
have increased to 28.2 °C and 35.3 °C, respectively, 
and while in 1961-1990 the mean summer Tmax 
never exceeded its 99% extreme threshold (28.4 
°C), this has been already exceeded in the current 
climate (30.2 °C) and is likely to be exceeded on 
several occasions in the future. In particular, by 
the end of the 21st century Tmax could increase 
by 6.4 °C on average for two emissions. The last 
fi gure is close to the upper limit of European re-
gional estimations for Moldova (Chart 17).

As to extremes with diff erent probabilities, by the 
2080s the 99% quintile of mean summer Tmax 
in Chişinău is likely to reach 35 °C, or to exceed 
the baseline value by 7 °C. This fi gure is also in 
the range of European estimations (6-8 °C) and 
signifi es that by the end of the century mean 
Tmax may reach the values of baseline absolute 
Tmax (32 °C). Similarly, what were considered as 
extreme rare events for absolute temperatures at 
or beyond the 90th percentile under the baseline 
climate (34-35 °C) will become possible for mean 
summer temperatures. The observed and expect-
ed increase in night temperatures is especially 
important for human health because it results in 
unfavourable conditions for night relaxation dur-
ing heat-waves. 

It is instructive to compare these projections with 
the elevated temperatures observed in the sum-
mer of 2007 in Moldova (Annex 2.3), a year that 
provided a glimpse at the “shape of the future 
climate to come,” and a foretaste of some of the 
negative impacts resulting from climate change 
that are likely in the distant future. The heat-wave 
of 2007 is clearly more closely related to what may 
be expected in the future A2 climate rather than 
contemporary climatic conditions. Moreover, the 
summer of 2007 is also a signal showing policy- 
and decision-makers issues that should be given 
appropriate attention in the present.

Table 8.   Mean values and diff erent probabilities of observed and projected 
summer (June-July-August) maximum temperatures at Chisinau weather station

Period

Mean maximum Absolute maximum

Range Percentile, % Range Percentile, %

Mean Max Min 90 95 99 Mean Min Max 90 95 99

1961-1990 25.6 28.1 23.6 27.1 27.6 28.4 32.0 29.0 34.1 33.9 34.4 35.5

1981-2008 26.4 30.2 23.6 28.2 28.6 29.6 32.9 29.2 38.0 35.3 36.0 37.2

2010-2039 28.0 29.8 30.3 31.2 34.7 37.0 37.7 40.0

2040-2079 29.9 31.7 32.2 33.1 36.8 39.2 39.8 41.1

2070-2100 32.0 33.8 34.3 35.2 39.1 41.5 42.2 43.4

Source:  Authors’ calculations.

54 IPCC, 2007: 875.
55 Th e pth percentile of data set is a value below which approximately 
percentages of observations in this set fall.
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4. CLIMATE CHANGE AND WATER RESOURCES

4.1. Summary

Water resources are among the most critical for 
human and economic development in general, 
because they are essential for the vital functions 
of all living beings, plants, for agricultural produc-
tion as well as for many industrial processes. The 
availability of Moldova’s water resources depends 
in particular on the country’s geographical posi-
tion within the contact zone of central and eastern 
European climatic infl uences. Currently, Moldova’s 
national-level water supply-withdrawal balance 
is adequate with respect to available resources. 
This adequacy is largely attributable to Moldova’s 
steep economic decline in the recent past. In spite 
of this adequacy, specifi c regions within the coun-
try already face water scarcity. 

The most populated and economically important 
regions are the most vulnerable to expected cli-
mate change. Some of these regions are already 
facing water shortages. Addressing defi cits in 
these regions will be critical for supporting a 
sustainable economic recovery. Due to climate 
change, Moldova is expected to experience in-
creasing frequency of short-term water oversup-
ply, particularly in the form of fl ash fl oods as well 
as seasonal droughts. Successful adaptation mea-
sures should combine supply-side and demand-
side solutions. 

Moldova does not have the fi nancial capacity to 
implement the primary technological means to 
address the expected water variability, i.e. dams 
and dykes. Considerable external funding would 
be needed for these measures to be successful. 
Accelerated, comprehensive implementation of 
Moldova’s “Strategy on modernization and devel-
opment of communal water supply and disposal 
systems in the settlements of the Republic of Mol-
dova” and “Concept of national water resources 
policy (2003-2010)” would be important fi rst steps 
toward addressing Moldova’s water situation. 
The “Framework regulation of using communal 
water supply and disposal systems” needs to be 
improved in many ways, including establishing 
rules for up-stream and down-stream users and 
for force majeure situations.

Given Moldova’s limited fi nancial resources, the 
introduction of new crops and agricultural prac-
tices, together with reduced use of fl ood plains in 

crop production, would provide some relief from 
expected climate-related water stress.

4.2. Current state of water resources

4.2.1. Water quantity

The Republic of Moldova withdraws water for 
economic use from both surface and under-
ground sources. At present, the volume of wa-
ter withdrawn from surface sources exceeds 
the volume from underground sources (mainly 
contained in confi ned aquifers); the latter have 
a share that has varied in the past decade be-
tween 13 per cent and 18 per cent. Both types 
of sources, but surface ones especially,56 are vul-
nerable to climate variability. However, within 
the past twenty years, economic circumstances 
have had a much stronger infl uence on water 
supply dynamics than natural factors. 

Surface waters

The surface water bodies of the Republic of Mol-
dova are contained within the Black Sea basin and 
occupy about one percent of the country’s total 
area. There are two major river basins in the Re-
public of Moldova: the Dniester (the largest) and 
Prut (the second largest) river basins. Their stream 
fl ow amounts to 98 per cent of total surface wa-
ter resources in Moldova. In addition to these two 
major rivers, there are numerous smaller rivers 
out of which only nine have a length of about or 
exceeding 100 km (Annex 2.8). Internal surface 
water resources account for 1.2 km3/year. The en-
tire river network consists of about 3,600 water 
streams totalling about 16,000 km in length.

The natural water regime of both large and small riv-
ers has been changed by the construction of dams 
and reservoirs, designed to prevent fl oods, trap sed-
iment, provide water for agricultural, industrial and 
household consumption as well as for fi sh farming. 
There are about 3,500 small and medium reservoirs 
and ponds with a total surface area of more than 
300 km2 and total storage capacity of about 1.5 
km3. About 100 reservoirs have a storage capacity 
of over 1m m3 each. In addition to these, there are 
two big reservoirs in Moldova: Costeşti-Stînca on 
the Prut River (the largest; 678m m3), jointly oper-
ated by Romania and the Republic of Moldova and 
Dubăsari (235m m3) on Dniester River.57

56 Th e relationship between the water table depth of unconfi ned aquifers 
and precipitation in the same area is quite weak. In the case of confi ned 
aquifers this relationship is almost imperceptible. See more in: Лалыкин 
Н.В., Сыродоев, И.Г., 2004: Некоторые подходы к оценке воздействий 
изменения и изменчивости климата на водные ресурсы. В: Р.М. 

Коробов (ред.). Климат в Молдове в XXI веке.проекции изменений, воздействий, 
откликов. Кишинэу , стр. 176-212; Гидрогеологическая карта СССР масштаба 
1:200 000. Лист L-35-XVII. Объяснительная записка. Киев, 1977.
57 Th ere is another reservoir at Novodnestrovsk (Ukraine) that also aff ects Dniester 
River’s hydrological regime.
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Reservoirs have diff erent functions depending 
on their position. Reservoirs in the northern and 
central part of the country play the role of sea-
sonal regulation of water, while in the south they 
mainly serve for inter-annual distribution due to 
the region’s greater water defi ciency. Among the 
biggest reservoirs, 74 serve for seasonal distribu-
tion and 52 are designated for inter-annual fl ow 
regulation.

There are about 50 natural lakes with a total sur-
face slightly exceeding 60 km2. They are fl ood-
plain lakes, intimately linked to neighbouring riv-
ers. Their storage capacity, compared to artifi cial 
lakes’, is insignifi cant. However, they play a lead-
ing role in conserving biodiversity and contribut-
ing to the extension of wetlands. Such lakes, with 
large wetlands, are concentrated in the lower 
course of the Prut and Dniester Rivers.

Natural wetlands, especially, on medium rivers’ 
fl oodplains, have been signifi cantly transformed 
through drainage in favour of agriculture and ir-
rigation and by the construction of levees to pro-
tect land and settlements against fl oods.

Ground waters

Ground waters for centralized household and 
industrial use are withdrawn from ten aquifer 
complexes. The main ground water reserves are 
located in the deep confi ned aquifers of Middle 
Miocene deposits. They, especially the Lower 
Badenian-Sarmatian aquifer, a regional aquifer 
that underlies the entire country, are a major 
ground water source. There are approximately 
7,000 boreholes for ground water withdrawal; 
their total debit (annual groundwater resources) 
accounts for approximately 1.3 km3, including 0.7 
km3 of drinking water. These waters have a water 
table depth that is not exposed to climate vari-
ability, being much more stable than in the case 
of unconfi ned aquifers. Confi ned aquifers in the 
Republic of Moldova may not have any recharge 
area at Earth’s surface, or they recharge from the 
territories outside the country (Western Ukraine, 
North-Eastern Romania). In the latter case, taking 
into consideration the general trend of a likely 
decline in ground water recharge in Eastern Eu-
rope,58 one can only reach speculative conclu-
sions about a decrease in ground water resources 
in the Republic of Moldova. Ground waters from 
perched and unconfi ned aquifers are used lo-
cally in rural areas in the absence of a centralised 
water supply system. Because these aquifers are 
able to receive water from the surface and have 

their water table surface free to fl uctuate up and 
down, they are highly vulnerable to climate vari-
ability and human impact.

Due to their weak connection with Earth’s surface, 
the natural recharge capacity of the confi ned aq-
uifers is limited, and there is a risk of overexploi-
tation. In some areas, signs of depletion are ap-
pearing: in perched and unconfi ned aquifers on 
the fl ood plain and on low terraces in the lower 
course of Dniester River and in the Badenian aq-
uifer in the valleys of Lopatinca, Draghişte, and 
Ciuhur rivers in the northern part of the country. 

Taking into consideration diff erent sources of wa-
ter and various usage restrictions (agreements on 
transboundary rivers, ecological water resources 
etc.), we can conclude that the total economi-
cally available water resources in the Republic of 
Moldova amount to 5.6 km3, including 4.3 km3 of 
surface waters and 1.3 km3 of ground waters.

4.2.2. Water quality

Since 1990, because of economic decline, the de-
cline of heavy industry and falling water use in 
industry and agriculture, the quality of surface 

water resources has improved. For instance, cur-
rently, up to 84 per cent on average of the waters 
to be treated are actually being purifi ed, compar-
ing to 67 per cent in the 1980s. The majority of 
rivers belong to the third class of water pollution, 
i.e., medium pollution level. Regarding big riv-
ers, water quality in the Dniester and Prut Rivers 
is usually classifi ed as “relatively good” to “mod-
erately polluted”. However, the level of pollution 
diff ers in diff erent river sectors, being at its high-
est immediately downstream of the infl ow of 
tributaries and of urban water discharges (the Bîc 
downstream of Chişinău, the Răut downstream 
of Bălţi, the Dniester downstream of the Bender-
Tiraspol agglomeration, the Prut downstream of 
Ungheni). Nevertheless, the water quality of the 
two big rivers is considered suitable for drinking 
and irrigation purposes. The quality of small in-
ner rivers belongs, in general, to the class of “pol-
luted” or even “very polluted”. In addition, some 
of the inner rivers, especially in the southern part 
of the country, cross-cut rock masses with high 
salt content that makes their waters unsuitable 
for direct use. 

The quality of ground water is infl uenced by 
both natural and human factors. Natural and 
man-made pollutants in the unconfi ned aquifers 
consist of nitrates, pesticides, sulfates and other 

58 Eitzinger J. et al., 2003: A simulation study of the eff ect of soil water bal-
ance and water stress in winter wheat production under diff erent climate 
change scenarios. Agriculture and Water Management 61: 195-217.
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chemicals. Water quality in wells does not com-
ply with the national standard for drinking wa-
ter; often, water hardness in wells exceeds the 
standards by 2 to 5 times and more. Furthermore, 
almost 90 per cent of the samples taken from 
unconfi ned aquifers exceed the maximum per-
mitted concentration for nitrate. Investigations 
indicate a strong correlation between groundwa-
ter quality in unconfi ned aquifers and land use. 
Continuous degradation of drinking water qual-
ity is attributed to increased livestock growing in 
households. 

Water quality in the confi ned aquifers is infl u-
enced, mainly, by local geological conditions, 
especially by fl uorine, selenium, and strontium 
geochemical anomalies. However, there are signs 
that the human factor plays an increasingly sig-
nifi cant role in polluting water in these aquifers 
as well, through infi ltration of polluted water and 
through abandoned boreholes. Man-made pol-
lution results in an increasing number of polluted 
water withdrawal sources that threaten central-
ised water supply systems in several towns.

4.2.3. Water use

Economic decline has had a benefi cial impact not 
only on the quality of water resources, but on the 
intensity of water use as well. In 1990, the year 
of the highest water withdrawal rate, about 70 
per cent of available water resources were with-
drawn. The intensity of withdrawing surface wa-

ter was higher – 77 per cent, while in the case of 
ground water this fi gure was below 50 per cent. 
As a result of the deteriorating economy, just 16 
per cent of available water resources are with-
drawn at present: 18 per cent of surface waters 
and 10 per cent of the groundwater reserves are 
used. 

However, economic decline has had a diff erent 
impact on unconfi ned aquifers. Due to the un-
controlled use of water from wells and short bore-
holes for crop watering in households and small 
farms, the water table depth in these aquifers has 
increased drastically, leading to depletion of the 
aquifer, in many regions of the country (the case 
of Lower Dniester fl ood plain was cited above).

Total water consumption in the past decade rep-
resents slightly more than 20 per cent of the wa-
ter use in the past (Table 9). The decline is more 
evident in the cases of agricultural water use (es-
pecially for irrigation) and water consumption for 
production needs (mainly industrial). According 
to the estimates, the structure of water use has 
changed as well. Currently, about 65 to 70 per 
cent of total water is used in industrial heating 
and cooling and hydro-energy production, 15 to 
20 per cent for drinking and domestic purposes 
and 5 to 8 per cent for irrigation. Compared to av-
erage fi gures for 1980s, the share of household 
consumption has doubled in the structure of wa-
ter use, while the same fi gure for irrigation has 
fallen to a third of the earlier level.59 Transporta-

Table 9.   Average water use by decades

Average water use, mil. m3
Change (%), 

comparing to 1980s

1980s 1990s 2000s 1990s 2000s

Water withdrawal 3,651 2,000 864 -45 -76

Total water use 3,550 1,920 849 -46 -76

Non-drinking water supply 

for production needs
2,463 1,227 588 -50 -76

Drinking water supply 

for production needs
101 45 21 -55 -79

Irrigation 649 317 46 -51 -93

Water supply in agriculture 118 88 57 -25 -51

Drinking water supply for households 220 232 146 5 -33

Transportation losses 57 87 64 53 12

Recycled water 755 604 369 -20 -51

Water losses in irrigation, mil. m3 28 20 12 -29 -57

Using water for 1 ha irrigated land, m3 2309 961 141 -58 -94

Source: Calculated using statistical yearbooks and National Bureau of Statistics’ website: http://www.statistica.md.
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tion losses, although higher in the past 20 years, 
still remain at the acceptable level of 8 per cent. 

4.2.4. Water disposal

Economic decline has also brought benefi ts to 
water disposal, which has been falling in the past 
20 years. In the 2000s, about 690m m3 were dis-
charged in surface waters each year; this fi gure 
represents a 75 per cent decrease compared to 
the 1980s. Another positive result of the decline 
consists in reduced pollution: the volume of the 
polluted water discharged in surface waters has 
diminished by 74 per cent; however, in the struc-
ture of disposed waters, polluted ones have the 
same proportion as in the past – 3 per cent. 

Taking into consideration the impact of the eco-
nomic transition on the intensity of water resource 
usage (highly diminished water use and dispos-
al), to date, economic dynamics have had a much 
greater impact on the water supply than climate 
variability. Taking into account just the general-
ized fi gures for the entire country, it seems that 
there still are enough water resources for eco-
nomic development. However, regional analyses 
suggest diff erent situations, and some regions 
would be threatened by water scarcity, if today’s 
consumption levels remained unchanged. 

4.3. Potential climate change impact 

 on water resources

Water resources in the Republic of Moldova are 
sensitive to climate change with regard to their 
quantity and quality. GHG emission scenarios 
and climate modelling provide diff erent project-
ed values for future water quantity and quality 
in the Republic of Moldova; however, they agree 

with regard to the sign of the expected changes, 
which will be negative in any case. 

According to our estimates (see detailed meth-
odology in Annex 2.9), available surface water re-
sources will diminish by 16 to 20 per cent already 
in the 2020s (Table 10). Thus, according to the wa-
ter-intensive target of national economic develop-
ment (Box 4), secure supply for all water users will 
be threatened by climate-related change in water 
resources already in the 2020s, when the intensity 
of surface water use will be close to 100 per cent. 
However, taking into consideration ground water 
supply as well, the point when water scarcity will 
become a brake to development will set in after 
2030. In designing the national development 
goals, water resources and climate change were 
not taken into consideration. If this target is se-
lected as the supreme goal of national economic 
policy, Moldova’s economic and human develop-
ment will be threatened within 20 years regardless 
of the GHG emission scenario. At the same time, if 
the business-as-usual scenario of water use is fol-
lowed, depletion of water resources will not occur 
at least until the end of the century.

The natural water regime of the big and small 
rivers will change. According to our estimates 
(see Annex 2.9), the coeffi  cient of variation of the 
stream fl ow will rise, leading to an increase in the 
instability of annual fl ow and an increase in spring 
and fl ash fl oods (the severest fl ash fl ood in Au-
gust 2008 seems to confi rm these assessments). 
Furthermore, the outcomes of climatic model-
ling60 show that droughts will become longer and 
more severe (the drought in 2007 is characteris-
tic in this regard). These results are confi rmed by 
European assessments as well:61 fl ash fl oods on 
the big rivers will increase as an extension of the 

Table 10.   Projected relative changes of available surface water resources 
        in the Republic of Moldova (%)

Source: Authors’ estimates.

Scenario Time-slice Dniester and Prut Rivers catchments

SRES A2

2020s -15.9

2050s -36.0

2080s -57.7

SRES B2

2020s -20.3

2050s -29.2

2080s -38.9

59 Since 2006, offi  cial statistics have not provided data on water volumes 
used for irrigation, but one can estimate it as about 50m m3 in 2008. For 
comparison, in 1990 about 900m m3 of water was used for irrigation. 
Economic decline has caused an 18-fold decrease. Th e inappropriateness 
of the current irrigation system for such a reduced amount of water has led 
to growing relative water losses in irrigation from 4 per cent in 1990 to 25 
per cent in 2006.

60 Climatic modelling conducted for present report. Moreover, other assessments 
show that in July semi-desert meteorological conditions set in over the entire 
country. Th us, conclude the authors, desertifi cation process has already started in 
Moldova (Constantinov T., Nedealcov M., 2008: Evaluarea fenomenelor climatice 
nefavorabile. In: T.Constantinov (ed.). Republica Moldova. Hazardurile naturale 
regionale. Chișinău, p. 57-68 (in press)).
61 Bates B., Kundzewicz Z.W., Wu S., Palutikof J. (eds.), 2008: Climate change and 
water. Technical paper of the Intergovernmental Panel on Climate Change. IPCC 
secretariat, Geneva, 210 p.
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Central European trend; water stress will grow as 
a trend common to South-Eastern Europe. 

Water quality is also threatened by degradation due 
to natural, non-pollution, factors. Thus, an increase 
in air temperature will lead to an increase of the 
temperature of the surface waters and diminishing 
dissolved oxygen (DO) level. DO level lowering, in 
combination with the increase in water tempera-
ture, could aff ect the ecosystem composition by 
allowing the invasion of new thermophilic species 
and dangerous bacteria. Changes in the annual av-
erages of these indicators are relatively small, but 
the seasonal eff ect of this process is expected to be 
striking. Winter and, especially, transitional months 

will be the most aff ected by water temperature in-
creases. Already by the 2020s, water temperature 
increases in the Dniester River could exceed 65 per 
cent in March (under SRES B2 scenario). Summer 
months (especially August) are the most vulner-
able to DO level change. The expected diminish-
ing of the DO level could be about 10 per cent by 
the 2020s (regardless of the SRES scenario). Such a 
change in these indicators will lead to a change in 
ecosystems, to degradation of the ecosystem serv-
ices to the population, and will require additional 
treatment of water for drinking purpo ses. 

The eff ects of water-related aspects of climate 
change on tourism include changes in the avail-
ability of water, which could be positive or nega-
tive.63 Warmer climates can contribute to emer-
gence of an exotic environment (palm trees) in 
Moldova as well as to making living conditions in 
the urban environment less comfortable due to 
heat stress. These factors could contribute to the 
development of tourism (both internal and exter-
nal) in the country. Droughts and the extension 
of an arid environment might discourage tourists 
(in the case of foreign ones) and will increase the 
human impact on remaining surface water bod-
ies. In general, expected climate change might in-
crease the percentage of local people involved in 
touristic fl uxes that undoubtedly will contribute 
to the development of this branch of the national 
economy. At the same time, the human impact 
on water resources will certainly grow.

Two issues are particularly important with re-
spect to regional disparities in water resources 
distribution. Although big rivers constitute the 
main source of water, not all the population has 
equal access to them. The biggest distance be-
tween a settlement and the closest water body in 
Moldova is about 6 km. If we take this 6 km zone 
as certain threshold, we will see that about one 
quarter of the population (1.03 m. people) live 
in the 6 km buff er zone of the Dniester and Prut 
Rivers; this zone constitutes one fi fth of national 
territory and contains 23 per cent of the settle-
ments. The rest of the country and population 
(about 3m people) have to rely on various supply 
systems designed to transfer water from big riv-
ers or on local resources of poorer quality.

The other issue consists in the unequal distri-
bution of available water resources and natural 
moistening. The northern part of the country 
(and the central part to some extent) are, current-
ly, more or less secured from this point of view, 
while the southern part suff ers from a natural 

Box 4.   Targets of economic development

In order to assess whether the national 
economy will be threatened by expected 
water scarcity or not, we selected from the 
past economic evolutions of the country 
two targets, to which projected amount of 
available water resources will be compared. 
The fi rst target (water-intensive) represents 
the state of national economy in 1990, the 
year when the intensity of water use was 
at its highest. The second target (water-in-
diff erent) represents the average state of 
national economy in the 2000s, when wa-
ter supply was remaining stagnant. The in-
tensity of water use will serve as threshold 
criterion: when projected water availability 
will become equal to the volume of water 
supply (100 percent water use intensity) 
according to one of the selected targets, 
then it will be possible to state that further 
economic development will be threatened 
by water scarcity.

Source: Authors’ estimates.

Available surface water (SRES A2)

Available surface water (SRES B2)

Water use (target I)

Water use (target II)

Chart 18.   Availability of water  resources 

and possible water use according to the 

targets of economic development 62

62 Th ese ”targets“ do not represent projections of future water use, but only 
the extreme limits of the capacity of the Moldovan economy for using 
water. Th e idea of the box is to compare projected water availability with 
water use in the absence of water use projections.

63 Bates B., Kundzewicz Z.W., Wu S., Palutikof J. (eds.), 2008: Climate change and 
water. Technical paper of the Intergovernmental Panel on Climate Change. IPCC 
secretariat, Geneva, 210 p.
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water defi cit (Chart 19). At the same time, me-
dium and long distance water transfer systems 
are almost non-existent in the south. This region 
is among the most exposed to water shortages. 
Moreover, local surface water resources in the 
south (and, less frequently, in the central part of 
the country) are exposed already today to deple-
tion in drought years (like in 2007, when several 
reservoirs on the Işnovăţ River dried up).

In such a way, the geographical location of water 
users will play the most decisive role in the future 
in ensuring access to a secure water supply.

The water scarcity area, has, as it extends north-
wards (Chart 19), already reached the most popu-

Chart 19.    Potential vulnerability to water scarcity

Source:   Sîrodoev I.G., Knight C.G., 2007: Vulnerability to Water Scarcity in Moldova: Identifi cation of the 
Regions. Buletinul Academiei de Ştiinţe a Moldovei. Ştiinţele vieţii 3(303): 159-166 with changes.

lated areas, which place the biggest load on water 
resources and are most intensive in water use.64 The 
expected impact of diminishing water resources 
likely to occur in the near future will be diff erentiat-
ed into three types of areas, depending on human 
and economic activity within the aff ected regions:

  Traditionally water defi cient zones. In 
these areas climate change will put pres-
sure on current economic activity, but 
water scarcity will not be a new phenom-
enon for the area and its inhabitants;

  Areas with vulnerable, mainly rural, 
populations. These are areas, especially 
the southern Transnistria region, which 

64 Sîrodoev I.G., Knight C.G., 2007: Vulnerability to Water Scarcity in 
Moldova: Identifi cation of the Regions. Buletinul Academiei de Ştiinţe a 
Moldovei. Ştiinţele vieţii 3(303): 159-166.
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are already experiencing water shortages 
as well as decreasing water table depth in 
unconfi ned aquifers due to overexploita-
tion;

  Central Moldova. This part of the coun-
try is exposed to the complex impact of 
likely diminishing water resources on 
both rural and urban populations.

Southern Transnistria and the Central region are 
the most vulnerable to the expected changes. 
This is especially important for future water poli-
cies because of the concentration of population 
(up to 40 per cent of the total) and the main pro-
ductive activities (Chişinău, Bender and Tiraspol 
are the Moldova’s principle industrial centres). 
Thus, the most economically active areas are 
expected to be aff ected by water scarcity in the 
near future.

Taking into consideration the territorial uneven-
ness of the population and of economic activity 
distribution, as well as a spatially varied climate 
change impact, we can expect that a signifi cant 
part of the Republic of Moldova will approach 
the threshold of water overexploitation earlier 
than suggested by the models’ outputs, i.e., ear-
lier than 2030. 

4.4. Policy discussion 

 and recommendations

Current development strategies and plans

There is a set of legal documents (laws, develop-
ment policies and programmes) linked directly or 
indirectly to water resources; none of them goes 
beyond 2025 in their timeframe and planning 
(see Annex 2.11). These documents do not take 
into consideration modifi cations likely to result 
due to expected climate change. At the same 
time, the impact of climate change will not sig-
nifi cantly threaten the attainment of their goals. 
However, there is a strong need to incorporate 
specifi c adaptation measures into the existing 
development strategies and plans in order to 
mitigate the impact of climate change in a long-
er-term perspective. 

The main shortcomings of the laws, develop-
ment policies and programmes in question are 
the following: they do not take into account the 
likeliness that water resources may be depleted 
either in the entire country or in certain region; 
although mentioned, the role of systemic meas-

ures to protect water resources is weakly em-
phasised; the documents make no provision for 
water distribution in the case of water shortages 
and force majeure situations.

The documents contain adequate technical 
measures proposed for rational use that may 
achieve good results. Recommendations to im-
prove current legislation focus on implemen ting 
and enforcing what has already been planned. 
Additionally, attention should be paid to extend-
ing a systemic approach to water saving policy 
(through interventions in ecosystems and soci-
ety); to establishing water-use rules that would 
take into consideration the interest of both up-
stream and down-stream users.

The implementation of the policies adopted faces 
serious problems. Not long ago, the state agency 
Apele Moldovei (Moldovan Waters) was the only 
organization responsible for water management, 
with the effi  ciency of the management being 
quite low. Regulatory and operational func-
tions were not separated. The new government 
subordinated Apele Moldovei to the Ministry of 
Environment with the aim of creating EU-style 
management structures. However, this process is 
very slow and suff ers from both a lack of skilled 
personnel and a shortage of fi nancial resources. 
Because of the absence of experience in new wa-
ter management, not all the structures created 
are adequate for local conditions. The absence 
of full fi nancial support leads to a lack of neces-
sary technical equipment. In order to solve these 
problems, there is a need to train a skilled labour 
force as well as for additional fi nancing in order 
to develop new management structures not just 
at the national level but at the regional one as 
well. Besides increasing tariff s for end-users and 
installing water-meters, no other fi nancial tools 
have been employed so far to promote water use 
effi  ciency.

The Republic of Moldova has adhered to and rati-
fi ed the following international conventions in the 
water sector: The Helsinki Convention of the Pro-
tection and Use of Transboundary Watercourses 
and International Lakes (in force since 1994), The 
Sofi a Convention on Cooperation for the Protec-
tion and Sustainable Use of the Danube River (in 
force since 1999), and The Ramsar Convention on 
Wetlands of International Importance especially 
as Waterfowl Habitat (in force since 2000). These 
conventions serve as a framework for integration 
in regional communities and for cooperation and 
negotiation with neighbouring countries in the 
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water sector. According to the assumed liabilities, 
the national government makes eff orts to devel-
op measures and instruments to support activi-
ties related to the Conventions, including small 
grant programmes for civil society, seminars and 
discussions to increase public awareness and pro-
tection of the wetlands (3 Ramsar sites proposed 
and approved up-to-date).

The water policies of neighbouring countries are 
important for Moldova in the case of the big trans-
boundary rivers – the Dniester and Prut. These 
rivers serve as sources of water for urban water 
supply (Odessa in Ukraine and Iași in Romania). 
The main diffi  culties with transboundary coop-
eration relate to the exchange of urgent informa-
tion about fl ood waves and in the discharging of 

Box 5.   Beyond scarcity - power, poverty and water use

Water, the stuff  of life and a basic human right, is at the heart of a daily crisis faced by count-
less millions of the world’s most vulnerable people—a crisis that threatens life and destroys 
livelihoods on a devastating scale.

Overcoming the crisis in water and sanitation is one of the great human development chal-
lenges of the early 21st century. Additionally, considering climate change for regions and 
nations who already had solved most of this problem the challenge is to avoid backstops 
regarding water and sanitation levels.

Ultimately, human development is about the realization of potential. It is about what people 
can do and what they can become—their capabilities—and about the freedom they have 
to exercise real choices in their lives. Water pervades all aspects of human development. 
When people are denied access to clean water at home or when they lack access to water 
as a productive resource their choices and freedoms are constrained by ill health, poverty 
and vulnerability. Water gives life to everything, including human development and human 
freedom.

The availability of water is already a concern for some countries. But the scarcity at the heart 
of many existing water crises is rooted in power, poverty and inequality, and not in physical 
availability. Issues of power, poverty and inequality regarding access to water will become 
more critical in the way real availability of water will decrease.

Water security is an integral part of this broader conception of human security. In broad 
terms, water security is about ensuring that every person has reliable access to enough safe 
water at an aff ordable price so as to lead a healthy, dignifi ed and productive life, while main-
taining the ecological systems that provide water and which also depend on water. If these 
conditions are not met, or if access to water is disrupted, people face acute human security 
risks transmitted through poor health and the disruption of livelihoods.

“The human right to water”, declares the United Nations Committee on Economic, Social 
and Cultural Rights, “entitles everyone to suffi  cient, safe, acceptable, physically accessible 
and aff ordable water for personal and domestic use.” These fi ve core attributes represent the 
foundations for water security. But the issues behind water security –  that is, how to provide 
this security, at what cost and who pays this cost –  are at risk or are changing hand in hand 
with climate change.

One of the possible risks coming out of predicted future water scarcity is that poor people 
might be more likely to get reduced access to water but could also face a situation where 
they pay higher prices for this water than wealthier people. These problems occur when 
market forces are allowed to intervene and regulate access and prices. Policy action and 
governance will play a crucial role in ensuring that the threat that is implied by reduced 
availability of water availability in future for human development would not be exacerbated 
by issues of power and inequality.

Source:  Extract of Global Human Development Report 2006 (edited for this report).
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polluted and cold waters that lead to the extinc-
tion of fi sh species in the Dniester River. That is 
why Moldova, Ukraine and Romania are actively 
working on developing a common water policy 
in order to satisfy all the countries concerned. 
However, these policies do not provide for meas-
ures designed to mitigate climate change impact 
or procedures to regulate water withdrawal quo-
tas in the case of force majeure situations.

Possible adaptation measures 

and recommendations 

As was shown above, on Moldova’s territory two 
diff erent types of climate change consequences 
will alternate leading to the combination of short-
term overabundance of water and longer-term 
defi cits. This trend suggests that water policy 
may play an important role in adjusting supply to 
demand. Such a policy can focus on supply-side 
and demand-side solutions.

Supply-side solutions are based on high-cost 
infrastructural projects like dam building, the 
construction of dykes and stream channeliza-
tion. In the case of the Republic of Moldova, 
none of these on their own are an optimal solu-
tion. Older dams and dykes can actually increase 
the risk of extreme fl ooding rather than serve to 
control or prevent fl ooding. Stream channeliza-
tion will reduce the infi ltration of surface water 
into confi ned aquifers, thereby reducing ground 
water storage. Thus, solutions that combine sup-
ply-side and demand-side approaches should be 
considered.

Dams and reservoirs

Dams and reservoirs represent the main option 
for adapting to climate change in the water sec-
tor in Europe.65 Being defi cient in natural lakes 
and with abundant intermittent streams, Moldo-
va has already developed a large network of 
ponds and reservoirs for inter-seasonal and inter-
annual redistribution of water. Existing dams and 
reservoirs, as well as additional ones could help 
in redistributing precipitation between seasons, 
serving as an important object for both water 
storage and diminishing fl ash fl ood risk.

However, in the context of Moldova using and 
even extending the network of reservoirs as the 
main adaptation solution is problematic because:

(1)  a lack of maintenance work in the case of 
older dams (as well as dykes) will certain-

ly lead to dam breaks and an increased 
risk of extreme fl ooding. The Chişinău 
experience several years ago is very sig-
nifi cant in this regard (Box 6);

(2)  it is expected that the effi  ciency of build-
ing dams for water storage will diminish 
(especially in the south) compared to 
present situation due to a decrease in 
stream fl ow on the rivers that feed certain 
dam lakes and because of an increase in 
potential evapotranspiration (as pro-
jected by the models). However, detailed 
economic analysis is needed in each case 
in order to establish whether this adapta-
tion measure is effi  cient or not. 

Because dam building does not represent a solu-
tion secure enough to provide a safe water sup-
ply, this adaptation measure should be applied 
only after a thorough analysis of all possible al-
ternatives. It is especially important in the case 
of Moldova, where, due to economic decline, the 
probability of dam breaks is quite high. 

Dykes and stream channelization

Dykes represent a solution to prevent fl ooding in 
the lower courses of the rivers. However, in the Re-
public of Moldova dykes are old and have not been 
properly maintained in the last 20 years. Their wa-
ter retaining capacity has decreased. Furthermore, 
the recent extreme fl ood serves as a good example 
of the limited utility of dykes (Box 7). They played 
their role on the limit of their capacity. 

Box 6.   Grătieşti dam break in August 2005

On August 18 and 19, 2005, within 36 
hours, 65 mm of precipitation, which 
exceeds monthly average, fell on the 
territory of Chişinău. As a result, the 
water level in Grătieşti reservoir in-
creased in a very short time by 4 m over 
the normal level. The dam broke and a 
section of Chişinău downstream of the 
dam was fl ooded: more than 60 houses 
were damaged, about 150 people were 
evacuated. According to the offi  cials, 
the dam crashed because of heavy rains 
and a lack of maintenance works. As of 
today, the dam has not been repaired. 

Source:  mdn.md.

65 Bates B., Kundzewicz Z.W., Wu S., Palutikof J. (eds.), 2008: Climate 
change and water. Technical paper of the Intergovernmental Panel on 
Climate Change. IPCC secretariat, Geneva, 210 p.
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Although dykes play a decisive role in protect-
ing agricultural lands located at fl oodplains from 
fl ooding, taking into consideration the combina-
tion of the two contradictory trends likely to be 
more intensive in the future, the dyke strategy 
may be less wise than the reservoirs and dams. 
Due to increasing water scarcity there will be a 
need to store as much water as possible instead 
of helping water to fl ow away as fast as possible. 

Furthermore, the effi  ciency of dykes as an adap-
tation measure to a changing climate is question-
able for the same reason as in the case of dams: 
economic circumstances will not allow to main-
taine them in the appropriate condition and will 
increase the risk of extreme fl ooding. 

The majority of small rivers have been channelized 
in order to gain fl oodplain territories with very 
fertile soils for agricultural purposes, as well as to 
reduce fl ood risk. Frequently, channelization is fol-
lowed by the construction of dykes. In many cases, 
channelized courses make up a signifi cant part of 
the total river length, especially in the cases of the 
following rivers: Botna, Cogîlnic (Cunduc), Ichel, 
Răut (in many sectors), Cula, Ialpug etc. 

Considered as an adaptation measure, stream 
channelization has similar eff ects as the dykes. 

In addition to accelerating stream fl ow, stream 
channelization reduces infi ltration and soil mois-
ture. Given the expected changing climate trends 
in the Republic of Moldova, this is the least pref-
erable adaptation measure.

The negative consequences of the last two in-
frastructural solutions, dykes and stream chan-
nelization, can be avoided through more fl exible 
combinations of supply-based and demand-
based strategies. Infrastructural solutions (espe-
cially dykes) should be combined with such sys-
temic adaptation measures as a change in land 
use in the fl oodplains that would allow natural 
ecosystems to return to these territories through 
the rehabilitation of naturally fl ooded areas. This 
approach will not just increase soil moisture and 
the recharging of local ground waters, but will 
contribute to an extension of natural ecosystems, 
enriching ecosystem services and conserving 
biodiversity. 

Cultural values

Moldovan people have appreciated water for a 
long time, being conscious of its important role 
in their lives. This is confi rmed by customs and 
traditions kept by many generations, which cre-
ated their own, particular, attitude towards water 
in general, and particularly toward water sources 
– wells and springs (Box 8). Water underpins the 
human life cycle and its symbols can be seen in 
customs linked to people’s birth, marriage and 
funerals.66

Box 7.   Floods in July-August 2008

Because of heavy rains, especially in the 
northeastern part of the Carpathians, 
Romania, Ukraine and the Republic of 
Moldova suff ered from a fl ash fl ood that 
in some places reached the historical 
maximum. In the Republic of Moldova, 
the biggest fl ash fl oods occurred on the 
main Dniester and Prut rivers, as well as, 
locally, on several small inner rivers. The 
Dniester River fl ash fl ood caused the 
most signifi cant damage. According to 
offi  cial evaluations, the total damages 
resulting from the fl ash fl ood amount to 
120 mil. USD, of which 20 per cent result-
ed from damage to road infrastructure, 
15 per cent to agricultural lands and 65 
per cent to real estate. Real estate was 
mainly aff ected in the northern (living 
houses) and central (touristic infrastruc-
ture) parts of the country, while in the 
lower course of Dniester River, damage 
to agriculture dominated.

Source:  moldova.org.

Box 8.   Wells as cultural values

Water is a vital necessity in the Moldo-
van tradition. Funeral processions on 
their way to the cemetery makes a stop 
at each well and the procession places 
money behind the well as an expression 
of gratitude for the water used by the 
deceased and in the hope that he will 
not lack for water in the other world. 
This popular belief has contributed to 
the appearance of Moldova and has 
contributed to the maintenance even 
today of the custom of building bridges, 
wells or, at least, of repairing, cleaning 
and restoring old wells and springs.

Source: Overcenco A., Mihailescu C., Bogde-
vici O., Gîlcă G. Fîntîni și izvoare: Atlas eco-
logic. Știinţa, Chișinău, 2008, 208 p.

66 Overcenco A., Mihailescu C., Bogdevici O., Gîlcă G. Fîntîni și izvoare: 
Atlas ecologic. Știința, Chișinău, 2008, 208 p.
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Such traditions have great potential for protecting 
water resources and promoting water-saving policy 
if encouraged among the population of local com-
munities, especially among the younger genera-
tion and in areas with centralised water supply.

The degree of success of adaptation policy

In the near future, we can predict that about half 
of the country’s territory, its population and eco-
nomic potential will be exposed to the risks of 
water defi cit.67 Solid investments will be needed 
for the equal distribution of available water; oth-
erwise human development in many regions of 
the Republic of Moldova will be threatened by 
excess water demand over water supply capacity. 
Under these conditions, the degree of success of 
any adaptation measure will depend on demand-
side solutions.

Adaptation policies based on a demand-side 
approach should not just provide recommenda-
tions on what is to be done, but also take into ac-
count people’s receptiveness to things that are 
new to them. They have to classify adaptation 
measures depending on their impact on people 
and their mode of life. Thus, two types of adap-
tation should be considered: passive and active 
adaptation. 

Passive (autonomous) adaptation is the result 
of the natural evolution of traditional practices 
(Box 9). This type of adaptation can be recom-
mended in the southern part of the country tra-
ditionally experiencing defi cit and poor quality 
water resources, because their practices and way 
of life have evolved under water scarce condi-
tions. However, the long-term impact of passive 
adaptation measures is quite doubtful, as shown 
in Box 9.

Active (planned, deliberative and proactive) 

adaptation is intended directly to intervene in 
people’s mode of life. It is more water-effi  cient; 
however, it is cost-intensive and needs substan-
tial investments. It gives better results in the 
longer term, but it is much more effi  cient if im-
plemented in a way that exceeds certain thresh-
old conditions. In relation to the social impact of 
likely changes, it is worth emphasising socially 
active adaptation as the most radical, because 
it requires change, sometimes very dramatic, to 
people’s traditional occupations. For instance, in-
troducing completely new crops or agricultural 
techniques, which people are not familiar with or 
relocating industry due to water use restrictions. 

The vulnerability of the population increases due 
to both global environmental change and policy 
measures, especially when they are applied in 
anticipation of future conditions that are not yet 
obvious to the locals. In addition to direct fi nan-
cial costs, it creates tension among inhabitants, it 
is emotionally fraught, and, if these indirect costs 
are translated into fi nancial terms, total costs can 
be even higher than initially planned. But in a 
long-term perspective, if properly implemented, 
it promises the best results.

Active adaptation is more risky and more diffi  -
cult to implement, but it is more recommended 
in vulnerable regions. It is especially important, 
because this type of adaptation, in order to be 
effi  cient, must embrace all aspects of people’s 
everyday life. The best (but not fast) way for im-
plementing such a policy is to start with educa-
tion and encompass all water-related aspects of 
people’s everyday life and economic activity. Im-
plementation of active adaptation through the 
entire water-scarce region, especially in vulner-
able regions, will result in increasing effi  ciency 
of water policy, eliminate an important brake on 
Moldova’s economic development, and will con-

Box 9.   Passive adaptation in Moldova

As an eloquent example we can cite 
the current situation in the southeast-
ern part of the country. The unconfi ned 
aquifer in the villages is becoming de-
pleted due to diminishing recharge 
capacity and overexploitation; people 
are experiencing a lack of water for wa-
tering vegetable gardens – the activity 
traditionally practiced over the years. 
A solution was found in breaching the 
upper (unconfi ned) aquifer with a pipe 
and pumping water from the lower 
(confi ned) one The result: the depletion 
rate of the upper aquifer has increased, 
there still is enough water for watering 
so far, and nothing has changed in ag-
ricultural practices and people’s way of 
life; just the rate of the depleting uncon-
fi ned aquifer has grown. 

Source: Sîrodoev I.G., Knight C.G., 2008: Vul-
nerability to Water Scarcity in Moldova: Like-
ly Threats for Future Development. Present 
environment and sustainable development 
2: 7-15.

67 Sîrodoev I.G., Knight C.G., 2008: Vulnerability to Water Scarcity in 
Moldova: Likely Th reats for Future Development. Present environment and 
sustainable development 2: 7-15
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tribute to consolidating the base for the country’s 
sustainable development.68

Another important aspect of the demand-side 
policies consists in searching for good practices 
to be adapted to local conditions. Useful ap-
proaches are more likely to be borrowed from 
the regions that currently face problems, which, 
in the case of the Republic of Moldova, are pro-
jected to occur in the near future. Such practices 
can be found, for example, in Central Turkey or 
the United States Midwest.

Policy recommendations

Recommendations, in order to be successful, 
should not just focus on direct water use, but 
should also consider activities indirectly related 
to the water sector. Special attention should be 
paid to the social fl exibility of the measures being 
proposed. 

One of the fi rst would be a recommendation to 
have a new and functioning National Adaptation 
Strategy for the Water Sector, which would have 
established mechanisms and instruments to be 
used to ensure its correct and timely implemen-
tation. 

Or, the existing Strategy for the development 
of the Water Sector could be amended with a 
new Chapter on Adaptation to Climate Change, 
mechanisms and instruments to implement the 
adaptation measures, as well as modifi cations of 
other related provisions and existing regulations 
in order for them to be in total compliance with 
respective adaptation measures.

These changes should be developed by the re-
sponsible Ministry, in conformity with interna-
tional agreements and conventions, signed and 
ratifi ed by the Republic of Moldova, under the 
supervision of the Inter-ministerial Adaptation 
Commission. This Commission would control the 
process of elaborating this framework and would 
ensure the all sector-related strategies were con-
nected and exclude the possibility of confl icting 
provisions. 

In order to have proper adaptation measures in-
cluded, the responsible Ministry should perform 
a cost–benefi t analysis of possible measures and 
also assess the cost of inaction. It should also 
ensure a close cooperation with academia and 
other related institutions, as well as with neigh-
bouring countries with whom Moldova shares 
water bodies.

The following are further high priority recom-
mendations to be taken into account:

  Attention in national and regional eco-
nomic planning should be paid by the 
Government to the vulnerability of the 
economy and local communities to water 
supply;

  The state agency Apele Moldovei in water 
use planning should assume from “quasi-
natural” diminishing of available water re-
sources due to expected climate change. 
The current practice, whereby this eff ect 
is disregarded, is not acceptable;

  Apele Moldovei should create scenarios 
for water use under severe drought and 
water shortage conditions, and it should 
prioritise water use (focusing on drinking 
water and irrigation) under these condi-
tions;

  The national government, in cooperation 
with Apele Moldovei, should consider 
establishing strategic water reserves. In 
this respect a regulation on effi  cient wa-
ter use could be devised, incorporating 
new sustainable methods, like the rain 
water and snow collection for irrigation 
purposes;

  The Ministries of Industry and of Agricul-
ture and the Food Industry, in coopera-
tion with the Apele Moldovei, should 
make eff orts to adjust existing water 
supply systems to the current needs of 
national economy in order to diminish 
losses of water in transportation net-
works and irrigation facilities;

  Apele Moldovei should be responsible 
for assessing the balance between 
preserving capacity and potential losses 
when considering adaptation measures 
such as building new dams etc.

Systemic recommendations (to be implemented 
continuously):

  Climate change should be considered 
among the factors that infl uence water 
availability and quality in Moldova, and, 
therefore, specifi c adaptation measures 
should be applied to control and improve it;

68 Sîrodoev I.G., Knight C.G., 2008: Vulnerability to Water Scarcity in 
Moldova: Likely Th reats for Future Development. Present environment and 
sustainable development 2: 7-15.
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  There is a need to increase the self-regu-
latory function of water bodies in both 
water quality and quantity. This can be 
achieved by diminishing the human 
impact on existing water bodies; 

  Adaptation approaches should be care-
fully diff erentiated by type, region and 
by social groups; no single solution fi ts 
everywhere; adaptation measures and 
priorities should be publicly debated;

  Special attention should be paid to reas-
sessing national traditions that aff ect 
water use and the search for new ap-
proaches to the consolidation of a water-
saving culture and ethic; the Ministries 
of Education, Culture and Environment 
should jointly provide for the measures 
promoting such traditions;

  Design and prepare permanent emer-
gency plans for extreme weather events 
and water scarcity with traditional ap-
proaches (humanitarian aid) and design 
and prepare complementary emergency 
plans supporting demand for education 
and health in order to ensure the con-
tinuity of capacity development in the 
young population;

  Public awareness and information cam-
paigns, including training sessions for 
authorities, the general public and the 
private sector regarding water and sew-
age solutions should be performed on a 

continuous basis. Local authorities should 
cooperate closely with the community 
and monitor the implementation of these 
solutions;

  Strengthen governance in order to avoid 
governance problems with future lower 
availability of water.

Further, a list of concrete solutions to be taken 
into consideration by the responsible author-
ity is presented:

 an Action Plan to gradually repair, re-
new and adapt the water supply infra-
structure and water treatment facili-
ties to climate change;

 Establishment of special commissions 
for each of the big river basins (Prut 
and Dniester). These commissions 
should cooperate in order to exclude 
work overlaps and their activity should 
be performed based on a specifi c reg-
ulation;

 Training authorities and informing the 
public on nutrient run-off  problems 
and consequences, as well as teaching 
about solutions to solve these issues.

To make sure of the water quality, several test-
ing procedures should be carried out each year. 
In places where water does not correspond to 
quality norms, the population should be off ered 
fi lters or they should be informed on methods for 
cleaning their water. These activities should be 
performed in joint action with health authorities.
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5. ECOSYSTEMS:  VULNERABILITY ASSESSMENT, 

CLIMATE CHANGE IMPACTS AND ADAPTATION MEASURES

5.1. Summary

Agricultural ecosystems cover some 75 per cent 
of Moldova’s land area. Intensive agricultural 
practices such as the use of pesticides and ferti-
lizers, use of heavy machinery, and excessive irri-
gation, etc. have led to degradation, erosion, and 
compaction of Moldova’s most valuable natural 
resource, its black soils. The condition of these 
soils and agricultural ecosystems more broadly 
are closely tied to Moldova’s ability to support 
economic and human development. These eco-
systems are highly vulnerable to droughts, fl oods 
and extreme weather events, all of which are 
expected to increase with climate change. Land 
consolidation, the promotion of ecological ag-
ricultural practices, improvement of soil fertility 
and irrigation are specifi c measures to reduce 
the continuous degradation of the agricultural 
ecosystems and increase their resilience to future 
climate changes. 

Natural ecosystems cover some 15 per cent of 
Moldova’s land surface. Signifi cant portions are 
highly degraded and the number of endangered 
species has climbed dramatically from 55 to over 
180 in the last 30 years. Climate change is expect-
ed to result in southern and eastern Moldova, 
currently semi-arid regions, becoming arid. This 
can be expected to have substantial negative im-
pacts on forests and aquatic species. Under such 
conditions, proactive measures need to be taken 
to implement biodiversity conservation strate-
gies through the expansion and consolidation of 
the protected areas in the central and northern 
parts of the country. Rehabilitation of irrigation 
systems in the southern and eastern parts along 
with the introduction of drought resistant crops 
could increase the resilience of the agricultural 
ecosystems to help them maintain their services. 

Establishing new policies based on an integrated 
landscape approach for biodiversity protection 
under diff erent climate change scenarios and de-
veloping River Basin Management Action Plans 
for sustainable use of water resources are some of 
the most important long-term adaptation meas-
ures necessary to implement in order to meet the 
sustainable development objectives. 

5.2. Current status of the main 

 ecosystems in Moldova

At present, some of the most valuable ecosystem 
services directly used by humans are food, timber 
and water supply, drought and fl ood regulation 
services as well as recreation and tourism (Box 10). 

Moldova’s long-term targets related to ecosystem 
functioning are provided in The First National Re-
port, Millennium Development Goals in the Re-
public of Moldova (June 2005). Goals include:

  Increasing the surface of forested land 
from 10.3 per cent in 2002 to 11 per cent 
in 2006, to 12.1 per cent in 2010 and to 
13.2 of the total surface area of the coun-
try in 2015;

  Increasing the surface of protected natu-
ral areas for the conservation of biological 
diversity from 1.96 per cent in 2002 to 2.1 
per cent in 2006, to 2.2 per cent in 2010 
and to 2.4 per cent of the total surface 
area of the country in 2015.

Goal 7 in the most recent Annual Report on pro-
gress towards the Millennium Development 
Goals69 in clu des “signifi cantly reducing the rate 
of biodiversity loss by 2010”. 

The variety and vulnerability of Moldova’s bio-
diversity is infl uenced by several factors. Due to 
the republic’s geographical position near the Car-
pathian Mountains, the Black Sea and the East Eu-
ropean Plain there is a confl uence of three main 
eco-regions: central European leafy forests, the 
Mediterranean forest steppe and the Euro-Asiatic 
steppe. This confl uence of eco-regions provides 
conditions for high biodiversity. However, ecosys-
tems strongly aff ected by human use constitute 
approximately 75 per cent that are agricultural 
ecosystems and 10 per cent urban ecosystems. 
Natural ecosystems cover approximately 15 per 
cent of the country.

Over past decades, human activities have threat-
ened the country’s biodiversity through fragmen-
tation of the natural areas, resulting in reduced  
ecological functioning of these areas and the on-
going loss of habitats and species. In particular, 

69 Th e Millennium Development Goals Report 2008, UN, New York 2008.
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biodiversity of the steppe zones of the republic 
has been more adversely aff ected by overgra-
zing, soil erosion and landslides, soil salinization 
as a result of intensive irrigation of fl ood plains 
and pollution of surface waters. This has resulted 
in a non-uniform distribution of biodiversity.70,71 
Moreover, the observed climate changes have 
aff ected various local species of fl ora and fauna 
that in turn had a signifi cant impact on ecosys-

Box 10.     Biodiversity and its services

Biodiversity is the source of many ecosystem goods that sustain human development. Pro-
tecting biological species and their habitats also improves people’s quality of life and living 
standard. Changes in biodiversity can infl uence the supply of ecosystem services. These are 
provisioning, regulating, cultural and supporting ecosystem services that sustain our lives 
and impact human development (Table 11).

Source: Millennium Ecosystem Assessment.

Provisioning Regulating Cultural

 Diverse food products

 Timber and fuel

 Textiles

 Medicinal products

 Water supply

 Regulate the climate

 Control fl oods

 Pollinate crops

 Purify water

 Absorbs CO
2
 gases

 Stops erosion

 Beautiful landscapes

 Spiritual

 Cultural heritage

 Healthy environment

 Recreation and tourism

Supporting

 Nutrient cycling

 Primary production

 Soil formation

Table 11.  Supply of basic ecosystems services

tem composition and resulted in degradation of 
ecosystem services to local inhabitants.

The territory of the Republic of Moldova is com-
prised of two main natural zones: forest steppe and 
steppe (Chart 20). The forest steppe zone is located 
in the northern and central parts of the country and 
represents a hilly plain with an alternation of plains 
and plateaus. The steppe zone is situated in the 
south and south-eastern part of the republic. 

70 National Strategy and Action Plan on Biodiversity Conservation of the 
Republic of Moldova (2001).
71 USAID/Moldova FAA 119 Biodiversity Analysis. 2007.
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Chart 20.    The National Ecological Network and the main protected 

 areas of the Republic of Moldova

Source: Cazanteva O., Sirodoev Gh., et al., 2001.

The National Ecological Network (NEN)72 in 
green stripes in Chart 20 provides a link between 
Moldova’s diff erent ecosystems and habitats. 
As observed from the Chart, NEN represents a 
landscape level approach that links the main 
protected areas, considered as core areas in the 
NEN structure, through corridors, restoration and 
buff er zones to ensure the continued function-
ing of ecological processes. Presently there are 
12 categories73 (8 according to the International 
Union for Conservation of Nature criteria and 4 

according to national criteria) of protected areas 
in Moldova that cover approximately 4.65 per 
cent of its land. Two categories of protected are-
as, Landscape reserve and Scientifi c reserve, con-
stitute the largest coverage with 52 per cent and 
29 per cent of the protected areas respectively. 
As shown in Chart 20, the National Ecological 
Network links Moldova’s local and national pro-
tected areas with the Pan-European Ecological 
Network (PEEN), shown in red stripes along Prut 
and Dniester rivers. This link should also ensure a 

72 Climenco V., Trombiţki I., Andreev A. Reţeaua ecologică: Calea spre 
protejarea naturii în Moldova. – Chişinău: Biotica, 2002. – 144 p.
73 Law on State Protected Areas Fund, #1538-XIII, 25/02/1998.
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favourable conservation status for the three wet-
lands of international importance (Ramsar list) 
and connect them with Europe’s key ecosystems, 
habitats, species and landscapes. 

As can be seen in Chart 21, agricultural and urban 
ecosystems cover about 85 per cent of the coun-
try with natural and semi-natural ecosystems 
covering approximately 15 per cent of Moldova. 
Signifi cant portions of the natural and semi-
natural ecosystems are highly degraded. The 
main natural ecosystems of Moldova are: forest, 
steppe, rocky habitats or petrophyte and aquatic. 
Moldova’s forests, which cover approximately 9.6 
per cent (some sources say 10.7 per cent) of the 
country, protect water, lands, and soil and pro-
vide opportunities for recreation and scientifi c 
research. Steppe ecosystems occupy 1.9 per cent 
of the total area of the country an d are located in 
the northern (Balti steppe) and southern (Bugeac 
steppe) natural zones. 

Native steppe and steppe associated with mead-
ows have been systematically converted to crop-
land and pastures in the past. Due to fragmenta-
tion, most of the wet meadow vegetation com-
munities are strongly degraded and are often 
occupied by steppe vegetation. In the past fi ve 
decades the surface area of meadow and steppe 
ecosystems has been considerably reduced. This 
has had an adverse impact on biodiversity due 
to the worsening reproduction conditions of 
many vertebrate animal and bird species. Rocky 
habitats or petrophyte ecosystems are unique 

relief forms (limestone) of vegetation located in 
the northern part of the republic and presently 
cover approximately 0.68 per cent of the coun-
try. Aquatic ecosystems, such as rivers, lakes and 
ponds, cover approximately 2.8 per cent of the 
total area of the country. 

The plant life of Moldova includes 5,513 plant 
species composed of 1,989 species of vascular 
plants and 1,200 non-vascular species.74 During 
the last 50 years, 31 fl ora species have disap-
peared from the Republic of Moldova. Ecological 
analysis of species has established that 77 per 
cent of the plant species lost were dependent on 
wet habitats.75 The loss of natural vegetation in 
Moldova has contributed to a substantial decline 
in fauna species. 

Moldova’s fauna includes 14,800 species of ani-
mals, including 461 species of vertebrates. The 
number of animals as well as some species of birds, 
reptiles, fi sh and insects which have an impor-
tant role in natural ecosystem functioning such 
as the ground squirrel, European mink, Greater 
Spotted Eagle and Corncrake, has declined due 
to extensive cultivation of the steppes. The de-
gree of degradation of natural ecosystems can 
be indicated by the number of critically endan-
gered and endangered rare species.76 Comparing 
the current number of animal species and plants 
which are vulnerable, endangered, and critically 
endangered with that of 20 to 30 years ago, one 
can conclude that many natural ecosystems have 
become critically degraded (Chart 22). 

74 Republic of Moldova. Th ird National Report on the Implementation of 
the Convention of Biological Diversity. 2005.
75 Izverskaya Tatiana (2000). Climate changes infl uence on fl oral biodiver-

sity (including rare, endangered and assailable species) of the Republic of Mol-
dova. Climate change: Research, studies, solutions. Chişinău, 2000. p. 38-41.
76 Red Book of the Republic of Moldova, First Edition (1978) and Second Edi-
tion (2001).

Chart 21.    The Main Ecosystems of Moldova
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Source: Ministry of Environment and National Resources, National Report on Implementation 
of the Convention of Biological Diversity, 2005.
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Chart 22 shows fi ndings from two editions of the 
Red Book of the Republic of Moldova. The fi rst 
edition (1978) of the Red Book showed 29 spe-
cies of animals and 26 species of plants as endan-
gered or critically endangered. The most recent 
edition (2001) shows 81 species of plants and 101 
species of animals in these categories. Due to the 
fact that no species were considered vulnerable 
in 1978, the fi rst edition did not have the cate-
gory ‘vulnerable’ that was introduced in the sec-
ond edition. Hence, only a comparison between 
endangered and critically endangered catego-
ries is provided here. The increasing number of 
endangered and especially critically endangered 
species is due to mainly human activity. The con-
siderable diff erence between the two editions 
highlights the need to undertake urgent and 
eff ective actions to protect biodiversity and to 
identify adaptive measures that will enable these 
species to cope with climate change impacts at 
local and national levels.

Chart 22.    Evolution of the number of endangered and critically endangered fl ora 

 and fauna species in the Republic of Moldova

Source:  Red Books of the Republic of Moldova.
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5.3. Potential climate change impact 

 on ecosystems in Moldova

Since climate change may become a major threat 
to ecosystem functioning in the longer term, eco-
systems in Moldova are currently primarily threat-
ened and degraded not only by human activities 
but also by socioeconomic conditions, poverty 
and a lack of political will. Practices such as inten-
sive irrigation, the use of chemical fertilizers, pes-
ticides and fungicides and the use of heavy ag-
ricultural machinery, etc., is leading to degrada-
tion, erosion, compaction, and depletion of the 
soil organic matter of the most valuable natural 
resource Moldova has – its black soil. Depletion 
of this most valuable resource impacts the capac-
ity of soil to sustain agricultural crops and conse-
quently human welfare. Other human activities 
that aff ect and disrupt ecosystem services include 
unauthorized waste disposal, overgra zing, illegal 
tree felling, illegal hunting and fi shing, industrial 
and agricultural pollution, which have a negative 
impact on the cultural functioning of ecosystems 
to a great extent (see Box 11).
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Box 11.     Limiting factors and threats to vulnerable, endangered and critically 

        endangered fl ora and fauna species in the Republic of Moldova

F
A

U
N

A

 Economic activity

 Atmospheric pollution

 Introduction of new lands into the 
economic circuit

 Industrial pollution of water basins

 Braconage (hunting & fi shing)

 Draining of natural marshes and 
lakes

 Cutting of woods along the river 
banks

 Habitat loss and degradation

 Recreation pressure and human 
disturbance

 Surface water level fl uctuations as 
a result of pressure to satisfy socio-
economical needs (drinking water 
supply, irrigation, etc)

 Decrease of food resources 
in the food chain

 Intrinsic factors (such as poor re-
cruitment, limited dispersal, low 
population size, slow growing rates 
and natural fl uctuations)

 Disease

 …

F
L

O
R

A

 Tree felling (leads to forest degradation, 
changes in hydrothermal and light regimes, 
changes in habitats etc.)

 Inadequate forest management

 Atmospheric pollution

 Intensive grazing

 Haymaking

 Intensive land use for agriculture

 Flower gathering

 Amelioration works, hydrotechnical 
constructions

 Weak natural regeneration

 Destruction of the cultivation areas because 
of economic activity (disappearance 
of medicinal plants)

 Drainage and pollution of the water basins

 Intrinsic factors (such as poor recruitment, 
limited dispersal, 
low population size, slow growing rates 
and natural fl uctuations)

 Land slides and soil erosion

 Reclamation of slopes

 Unorganized tourism

 Limited ecological proportions of species

 Stone mining

 Recreation pressure and human disturbance

 Invasion of alien species

 Disease

 …

The assessment of the potential impact of cli-
mate changes on ecosystems is based on recent 
climate projections for Moldova, which predict 
an increase in mean air temperature and a sig-
nifi cant decrease in precipitation by the end of 
the 21st century (see CLIMATE CHANGE AND ITS 
CHALLENGES FOR MOLDOVA). A change for the 
worse in humidity conditions leads to a worsen-
ing of ecological-climatic characteristics for plant 
growing. Most signifi cant regional diff erences in 
their quality on the upper taxonomic level are well 

characterized by the Index of Climate Biological 
Eff ectivity (ICBE) that in the zone of the ecological 
optimum, according to diff erent studies, equals 
22. The national projections (Chart 23) show that 
if by the end of this century, according to the 
climatologically softer B2 scenario, only a north-
west shift in the ecological optimum is possible, 
then the realization of A2 scenario could result in 
the total disappearance of natural habitats that 
are optimal for Moldova’s current vegetation.

Source: Red Book of the Republic of Moldova (1978 & 2001 editions).
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Climate change of this magnitude is likely to have 
signifi cant impacts on biodiversity from the lev-
el of the individual right through to the level of 
the ecosystem or biome. Under the above-men-
tioned projections the climate of Moldova will 
change from semi-arid to arid, especially in the 
southern and eastern part of the country. Rising 
temperatures will force many living organisms 
to migrate to cooler areas in the northern part 
of the country, while new organisms will arrive. 
Such movements might involve many species 
including plants and trees. However, some fl ora 
and fauna species could have low resilience to 
temperature and precipitation changes because 
climate systems are moving more rapidly than 
they can follow. Some oak species such as East-
ern black oak, English oak and Sessile oak in the 
western and northern parts of the country have 
high adaptation capacities and would be able 
to adapt to dry conditions in the central and 
northern parts of the country. Some species will 
seek higher altitudes in the central part (in the 
Codrii forested area), others will move further to 
the northern part of Moldova. Steppe plants are 
generally well adjusted to high temperatures al-
though some species could suff er reduced popu-
lations due to overgrazing and become extinct. 
Landscape fragmentation and human activity are 
likely to increase the vulnerability to changes in 
climatic conditions of steppe species with limited 
dispersal capacity such as arrow broom.

As seen from GCM scenarios, water availability 
in Moldova which is important not only to hu-
man development but also to sustaining the 
functioning of the ecosystem is sensitive to cli-
mate change. As a consequence, the hydrologi-
cal regimes of large and small rivers will change 
substantially (see CLIMATE CHANGE AND ITS 
CHALLENGES FOR MOLDOVA). According to the 
A2 and B2 scenarios, the available surface water 
resources for the Dniester and Prut river basins 
will fall by about 16 to 20 per cent already in the 
2020s and by up to 39 to 58 per cent for the B2 
and A2 scenarios by the end of the 21st century. 
The aforementioned chapter outlines the in-
crease in the frequency of spring and fl ash fl oods 
due to the instability  of annual fl ow. Also, besides 
fl oods, droughts will become longer and more 
severe. This will have a substantial eff ect on for-
ests and aquatic biodiversity77 since many habi-
tats, protected areas and the Ramsar wetlands 
are located in the vicinity of the Dniester and Prut 
rivers. Droughts result in a shorter-duration pres-
ence of water on fl oodplains and intensify the soil 
salinisation processes. These changes could have 
a signifi cant impact on meadow species through 
an extension of the areas of halophyte plants well 
adapted to salt and drought conditions and a re-
duction of the area occupied by plants tolerant 
of fl oods such as sedges. Generally, forest eco-
systems are more resistant to droughts; however 
some species of oak in the southern and central 

Chart 23.    Baseline and likely spatial distribution of the Index of Climate Biological 

 Eff ectivity (ICBE) by 2070–2099

Note:  ICBE = HC *       >10°C, where CH – Coeffi  cient of Humidity;         >10°C – sum of air temperatures >10°C; 
Grey – ecological optimum. 
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77 Lazu S., Vulnerability and adaptation of the meadow ecosystems to 
climate change impact. Climate change: Research, studies, solutions. 
Chişinău, 2000. – p. 49-52.
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parts of the country could dry out in the case of a 
massive invasion of insects.78,79,80 

Floods and droughts or other extreme climatic 
events (storms, hail, etc.) also aff ect human wel-
fare by causing losses to ecosystems on which 
human welfare depends. Ecosystems provide 
food and water, with human health dependent 
on quality of both food and drinking water. For-
est ecosystems provide, among other benefi ts, 
timber for construction, the wine industry, and 
heating. Timber for heating is essential for many 
rural areas that are without centralised gas sup-
plies, as well as for poor, elderly and disadvan-
taged people who cannot aff ord to pay high nat-
ural gas prices. The number of people employed 
in the wine industry was 14,472 in 2008, which 
was an increase of 3,181 employees compared 
to the year 2006. Annually, the forest ecosystems 
provide approximately 360,000 to 380,000 m3 
of timber from which 45,000 m3 is used for con-
struction, 290,000 m3 as fi rewood and 30,000 to 
50,000 m3 for other purposes.81 According to the 
National Bureau of Statistics in Moldova, there 
are 634,300 people receiving pensions with ap-
proximately 20 per cent of them due to disability. 
The majority of retired and disabled people are 
living in rural areas. In 2008 almost 160,000 peo-
ple – disabled people, war veterans, families with 
more than four children, etc. – received benefi ts 
for purchasing fi rewood and charcoal.82 Losses 
to forests through illegal felling and agricultural 
lands deteriorating through soil erosion, salinisa-
tion, compaction and depletion of the organic 
matter content are particularly closely connect-
ed to human welfare in rural areas that depend 
strongly on agricultural crop production. 

Urgent action plans are needed for the consolida-
tion of the protected areas, creation of national 
parks and further development of the local and 
national ecological network, adopting strate-
gies for the integrated management of water 
resources at the river basin level supported by 
awareness-raising campaigns in order to increase 
the resilience of natural and agricultural ecosys-
tems. In this respect, more studies are necessary 
to understand the complex implications of re-
gional temperature changes and changes in the 
amount of precipitation for individual species 
that can disrupt the ecosystem functioning.

5.4. Policy discussion 

 and recommendations

Policy Framework

Moldova’s biodiversity loss will likely continue 
and even escalate unless adaptation measures are 
adopted and integrated into environmental and 
other policy areas. Although climate change is 
occurring on a global scale, national and local ac-
tions are essential to stemming ecosystem degra-
dation in Moldova. While it is recognized that ad-
aptation challenges are greatest for developing 
countries such as Moldova due to their low per 
capita income, weak institutions, and limited ac-
cess to technology, Moldova’s economy strongly 
depends on its ecosystems, particularly its forest 
and agriculture systems, both of which are highly 
sensitive to the climate (see IMPACT OF CLIMATE 
CHANGE ON THE AGRICULTURAL SECTOR). In 
Moldova, the primary responsibility for policies 
and actions to conserve biodiversity lies with the 
Ministry of Environment (MoE). The State Forestry 
Service – Moldsilva – is responsible for the man-
agement of nature and forest areas. The Ministry 
of Agriculture and Food Industry is responsible 
for nature protection and conservation in its re-
spective fi elds and local public authorities are re-
sponsible mainly for the management of natural 
monuments. These and other state organizations 
have cooperated in devising laws to ensure bio-
diversity conservation and rational use of natural 
water, forest and soil resources are incorporated 
into development plans and strategies. 

In 1995, the Republic of Moldova signed up to 
the Convention on Biological Diversity (CBD) and 
committed itself to achieving the objectives of 
the convention. According to the provisions of 
the convention, Moldova elaborated the National 
Strategy and Action Plan on Biodiversity Conserva-
tion of the Republic of Moldova (Government De-
cision 112-XV, April 27 2001). The overall goal of 
the Strategy is the conservation, restoration, and 
sustainable use of biodiversity and landscapes in 
order to ensure social and economic sustainable 
development of the Republic of Moldova. The 
Strategy also includes particular goals, objec-
tives, main directions of biodiversity conserva-
tion activity, biodiversity conservation strategy 
components, principles of biodiversity conser-
vation, and terms of strategy implementation. 

78 Postolache Gh., Natural ecosystems. Vulnerability and adaptation to 
climate change. Climate change: Research, studies, solutions. Chişinău, 
2000. – p. 42-48.
79 Sabanova G., Izverskaia T., Sensitivity of natural vegetative communities 
of Moldova to climate changes. Climate of Moldova in the 21st century. 
Chişinău, 2004. p. 98-149.

80 Izverskaia T., Sabanova G., Forecast of fl oral behaviour under climate change 
conditions. Climate of Moldova in the 21st century. Chişinău, 2004. p. 151-175.
82 Casa Nationala de Asigurari Sociale: http://www.cnas.md/libview.
php?l=ro&idc=176&id=404.
81 Institutului de Cercetari si Amenajari Silvice: www.icas.com.md.
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Furthermore, the document comprises eleven 
action plans, which start with the General Action 
Plan on the biodiversity conservation, and con-
tinue with the action plans on: 

  creating a National Ecological Network; 

  protection of forest ecosystems; 

  protection of the steppe ecosystem; 

  protection of the aquatic ecosystem; 

  protection of rocky habitats; 

  protection of agricultural ecosystems 
biodiversity; 

  protection of biodiversity in urban 
ecosystems; 

  species protection; 

  biodiversity conservation outside 
natural habitats. 

Implementation of the National Strategy’s Sus-
tainable Development of the Forest Sector pro-
gramme resulted in Moldova’s forest area reach-
ing 435.4 thousand ha (12.9 per cent of total area) 
as of 2007.83 The government of Moldova is com-
mitted to increasing the surface area of natural 
protected areas through the consolidation of the 
dispersed areas and establishment of a few na-
tional parks that will be linked with the National 
Ecological Network to address all aspects of bio-
diversity conservation. Moldova has also joined 
many other international treaties and conven-
tions that guide its domestic policies (Table 12).

Table 12.  International treaties and conventions to which the Republic 
       of Moldova has signed up

Biodiversity-related 

treaties 

and conventions

 Convention on Wetlands of International Importance Especially 
as Waterfowl Habitat (Ramsar, 1971);

 Convention on the Conservation of European Wildlife 
and Natural Habitats (Bern, 1979);

 Convention on Biological Diversity (Rio de Janeiro, 1992);

 Pan-European Biological and Landscape Diversity Strategy 
(Sofi a, 1995);

 Convention on the Conservation of Migratory Species 
of Wild Animals (Bonn, 1979);

 Agreement on the Conservation of African-Eurasian Migratory 
Species (Hague, 1995);

“Horizontal” treaties 

which refer to various 

environmental aspects, 

including biodiversity

 Convention on Environmental Impact Assessment 
in a Transboundary Context (Espoo, 1992);

 Convention on Access to Information, Public Participation in 
Decision-Making and Access to Justice in Environmental Matters 
(Aarhus, 1998);

Treaties and docu-

ments at ministerial 

level related to biodi-

versity conservation

 World Nature Charter (New York, 1982);

 Action Programme on Sustainable Development “Agenda XXI” 
(Rio de Janeiro, 1992);

 Convention on Cooperation for the Protection and Sustainable 
Use of the Danube River (Sofi a, 1994);

 The United Nations Convention to Combat Desertifi cation in those 
Countries Experiencing Serious Droughts and/or Desertifi cation, 
Particularly in Africa (Paris, 1994);

 European Landscape Convention (Florence, 2000).

Source: Environmental Legislation of the Republic of Moldova, Volumes I, II and III. Eco-TIRAS. Chisinau 2008.

83 Ministry of Ecology and Natural Resources (MENR) Institutional 
Development Plan 2009-2011, Chişinău, 2008.
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For most international agreements and conven-
tions, working groups and focal points were iden-
tifi ed. However, due to the lack of fi nancial sup-
port from internal sources these working groups 
have no legal power, and lack clearly identifi ed 
plans. This substantially limits the implementa-
tion of the conventions. The centres and offi  ces 
that were created with international support in 
the framework of diff erent projects do not have 
long-term plans and are not sustainable without 
post-project support. 

In the implementation of conventions on climate 
change, on combating desertifi cation and on 
wetlands of international importance, there are 
diff erent ministries involved with no clear focus 
on land degradation issues. Lack of knowledge 
and lack of willingness to apply sustainable prac-
tices make compliance with these conventions 
very diffi  cult. 

Access to and exchange of environmental infor-
mation among diff erent state institutions, re-
search organizations and NGOs is diffi  cult and in 
most cases the information is very costly and im-
possible to obtain for diff erent reasons. Each min-
istry has its own data collection network which is 
inconsistent and incompatible with other institu-
tions’ data collection and storage formats. 

The EU-Moldova Action Plan ratifi ed by Parlia-
ment in February 2005 aimed at promoting and 
adjusting national environmental policy objec-
tives to consider social and economical changes 
in the country and incorporate regional and glo-
bal programmes and trends in order to prevent 
further degradation of the environment. Since 
then, new legislation and policies were adopted 
and many were oriented towards EU standards. 
However, due to institutional and fi nancial con-
straints, in some key areas like the water sector, 
the adaptation of national legislation and poli-
cies proves to be more challenging. Further, less 
progress has been made regarding the practical 
implementation of legislation, programmes and 
agreements. Although there were considerable 
results obtained, it is mainly due to external sup-
port through diff erent projects and international 
programmes and with less local support. One 
of the main obstacles for adjusting the national 
legislation to the EU standards is the lack of ex-
pertise and training of governmental offi  cers. The 
administrative structures and procedures and in-
stitutional capacities need further improvement. 
Financial mechanisms for implementation are 

often missing. The capacities for environmental 
management at the local level are rather low and 
the implementation of diff erent national and 
local strategies also lacks fi nancial support, the 
strategies focusing on attracting international 
funds.

Currently, the legislative framework of the Re-
public of Moldova is quite adequate, favourable 
and suffi  cient to achieve the target goals of in-
ternational conventions in the fi eld of protection 
and conservation of biodiversity (see Table 13).

The Ministry of Environment (MoE) and Apele 
Moldovei are currently drafting several laws and 
regulations which will have a signifi cant impact 
on biodiversity conservation. The MoE is drafting 
a Law on Environmental Protection and a Law on 
Wastes which are now available for public review. 
Apele Moldovei is at its fi nal stages with regard 
to the new Water Law which is supposed to re-
place the old Water Code. These laws are oriented 
towards EU standards to ensure sustainable use 
of natural resources and protect them for future 
generations.

Possible adaptation measures 

and recommendations

However, although there are many policies for 
biodiversity protection, which have been devel-
oped and implemented continuously, there are 
currently no climate change adaptation meas-
ures included in any national legislation. Given 
that even highly developed countries such as the 
USA and many EU countries do not have yet ad-
aptation measures in their national policies, this 
is not surprising. There are just a few EU countries 
who have adopted such measures (Germany, 
Hungary, the Netherlands, etc.). 

At the EU level, member countries have con-
cluded that in order to reduce biodiversity vul-
nerabilities there is a need to develop and imple-
ment new conservation approaches, such as the 
creation of national parks, water resources man-
agement and sustainable agricultural practices, 
focusing on integrating landscape management 
into development strategies on national and lo-
cal scales. National governments are also encour-
aged to support climate change and biodiversity 
research because only with accurate information 
can policy makers formulate corresponding strat-
egies to ensure the long term sustainability of 
adaptive measures. 
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Laws regulating 

biodiversity

 Animal Kingdom Law: No. 439-XIII from 27.04.95
 Law on Zones and Strips for Rivers and Water Basins Protection: 

No. 440-XIII from 27.04.95
 Forest Code: No. 887 from 21.06.96
 Concept on Hunting Property Development
 Law on State Protected Natural Areas: No. 1538-XIII from 25.02.98

“Horizontal” laws 

which refer to vari-

ous environmental 

aspects, including 

biodiversity

 Environmental Protection Law: No. 1515-XII from 16.06.93
 Law on Ecological Expertise and Environmental Impact Assessment; 

No. 851 from 29.05.96
 Natural Resources Law: No. 1102-XIII from 06.02.97
 Law on Environmental Pollution Payment: No. 1540-XIII from 25.02.98
 Law on Green Spaces of Urban and Rural Localities: No.591-XIV from 

23.09.99 
 Law No.29-XV from 13 February, 2003 regarding joining of the Repub-

lic of Moldova to Kyoto Protocol of the UN Framework Convention 
on Climate Change (UNFCCC)

Laws at ministerial 

level which deal 

with biodiversity 

conservation

 Law on Monuments Protection: No.1530-XII from 22.06.93
 Law on Principles of Urbanistics and Territorial Development: 

No. 835-XIII from 17.05.96
 Law on the Red Book of the Republic of Moldova: No. 325 from 

15.12.2005
 Law on the piscicultural fund, fi shery and conservation 

of the aquatic biological resources: No. 149 from 08.06.2006
 Law on the National Ecological Network: No. 94-XVI from 05.04.2007
 Law on the zoological gardens No. 136-XVI from 14.06.2007

National Strategies 

and Action Plans

 National Strategy and Action Plan on Biodiversity Conservation of the 
Republic of Moldova (Government Decision 112-XV, April 27 2001)

 National Programme on Setting Up of the National Ecological Network 
for 2003-2010

 National Plan to ensure Ecological Security for 2007-2015 
(Government Decision 304, 17.03.2007)

 National Action Plan to Combat the Desertifi cation (NAPCD). (Govern-
ment Decision 367, 13.04.2000)

 Strategy for Sustainable Development of Forest Sector of the Republic 
of Moldova (Government Decision 350, 12.07.2001)

 State Programme for regeneration and aff orestation of forest fund 
lands for the years 2003-2020. (Government Decision 737, 17.06. 2003)

Source:  Environmental Legislation of the Republic of Moldova, Volumes I, II and III. Eco-TIRAS. Chisinau 2008.

Table 13.  Republic of Moldova’s national legislation on biodiversity protection 

Generally, the poorer the nation is the more se-
vere the impact on natural ecosystems and hu-
man development. The major challenge facing 
governments in poor countries such as Moldova 
is to decrease the number of poor and disadvan-
taged people and increase incomes, especially 
in rural regions. In this context, the adaptation 
measures shown in Table 14 need to be consid-
ered by policy makers at the national and local 

level. The most important may be establishing 
new policies based on an integrated landscape 
approach for biodiversity protection under dif-
ferent climate change scenarios and developing 
River Basin Management Action Plans for the sus-
tainable use of water resources in order to meet 
the long-term sustainable development objec-
tives of Moldova. 
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Table 14.  Proposed adaptation measures

Adaptation measures National Local

 Prepare action programmes on national and local levels for maximum 
conservation of natural ecosystems, endangered species and their habitats

+ +

 Support and promote, acknowledge and implement interdisciplinary climate 
change research agendas involving a wide range of research and stakeholder 
communities

+

 Establish new policies based on the integrated landscape approach for biodi-
versity protection under climate changes. Develop strategies 
to increase ecosystem resistance and resilience.

+

 Creation of new biodiversity conservation centres that will monitor 
and take immediate actions to protect biodiversity in its natural state

+

 Further develop and link the local ecological network to the national 
and international networks as well establish of national parks 

+ +

 Possible transfer of rights to own and manage ecosystem services to private 
individuals. Examples from diff erent countries show that the private sector 
can make signifi cant contributions to biodiversity conservation. 

+

 Use drought resistant species in the improving of forested ecosystems + +

 Develop sustainable restoration plans for steppe ecosystems + +

 Develop River Basin Management Action Plans for sustainable use 
of water resources and protection of meadow ecosystems

+ +

 Limit overgrazing of steppe pastures and river valleys in the southern 
and eastern parts of Moldova which are more vulnerable to the increasing  
occurrence of droughts (a specifi c example from a village in Moldova 
where such practice was introduced in 2009)

+ +

 Establish protective measures against invasive species + +

 Promote sustainable agricultural practices + +

 Limit all activities in protected wetlands and marshes. At the national 
and local level there are few activities underway to protect these areas which 
are considered to be in a critical conditions

+ +

 Establish a new systemic inventory and monitoring of endengered species 
and elaborate methodologies for their protection

+

 Increase public awareness to protect environment and natural ecosystems. 
There is an urgent need to inculcate good ecological sense in people
to protect the environment for future generations.

+ +

 Increase the capacity of the state and local budgets in order to adequately 
fi nance the required measures for the conservation and restoration 
of biological diversity

+ +

 Develop tools to facilitate communication within and between sectors, 
ministries and institutions, and especially between climate change 
and biodiversity research and policy communities

+ +

 Introduce payments for environmental services to protect biodiversity 
and carbon in agricultural landscapes

+ +

Source:  Authors’ evaluations.
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Implementation of adaptation measures may be 
constrained by the following factors: 

  Low institutional capacity development 
and insuffi  cient integration of biodiver-
sity conservation measures into local 
development plans;

  Low level of technical expertise of gov-
ernmental offi  cers;

  Political instability and lack of political 
will in adopting diff erent regulations, 
laws, strategies;

  Low level of responsibilities on the part of 
national and local public authorities;

  Poor coordination of activities among 
diff erent institutions and organisations;

  Lack of fi nancial support to conduct re-
search studies on climate change impact 
on ecosystems;

  Budgetary constraints to implementing 
policies at national and local levels;

  Weak development of the Protected Area 
System as part of the National Environ-
mental Network;

  Low level of management capabilities 
within the Protected Areas System. Here, 
with support from UNDP and GEF a proj-
ect on “Improving coverage and manage-
ment eff ectiveness of the Protected Area 
System in Moldova” is being implement-
ed starting June 2009; 

  Poor ecological education;

  Lack of willingness to apply sustainable 
development practices in soil protection, 
water use and protection, etc.;

  Low enforcement with low fi nes for en-
vironmental damage caused by diff erent 
economic activities as well as the wasteful 
attitude of most people with respect 
to forest, water, soil, etc.;

  Absence of a unifi ed monitoring and 
information system.

Good governance is critical for ensuring that 
political objectives are eff ectively delivered on, 
especially for those that involve integrated ac-
tions across sectors. Due to weak state institu-
tions in Moldova, international institutions can 
play an important role in providing guidance for 
the development and implementation of climate 
change scenarios. However national adaptation 
and mitigation programmes should involve all 
interested stakeholders in order to address local 
characteristics and specifi c challenges and op-
portunities.

In this respect a specifi c policy recommendation 
would be to include the ecosystem dimension in 
the National Adaptation Strategy for the Environ-
mental Sector. The strategy in question could be 
developed to implement climate change adapta-
tion measures for ecosystems and it could also 
include mechanisms that will ensure a successful 
implementation of respective provisions. 

These provisions should be also refl ected in other 
sector strategies that can directly or indirectly af-
fect the environment and its ecosystems. In this 
respect the use of the Strategic Environmental 
Assessment (SEA) instrument for all relevant 
Strategies and Programmes would help in fi nding 
the best possible sustainable solutions or even a 
compromise to ensure further development of 
the country based on sustainable development 
principles and respecting MDGs.
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6. IMPACT OF CLIMATE CHANGE ON THE 

 AGRICULTURAL SECTOR

6.1. Summary

Since most of Moldova is located in the sub-hu-
mid zone with frequent droughts during the 
plant vegetation period, it is critical to undertake 
measures to adapt Moldova’s agriculture to the 
changing climate. 

Due to its overwhelming dependence on cli-
mate conditions, agriculture is the most vulner-
able sector of the Moldovan economy to climate 
change. Climate volatility is one of the main caus-
es of unstable harvests and is an inherent risk 
of Moldovan agriculture. However, a number of 
macroeconomic and structural evolutions have 
also determined the current depressed state of 
agriculture. Among these factors the most im-
portant are: the growing share of subsistence 
farming at the expense of commercial farming; 
an ineffi  cient system of agricultural subsidies; 
lack of investment funds; excessive division of 
farming land; and a destroyed irrigation system. 

Climate, landscape and land are the basic natural 
conditions infl uencing agricultural yields. Gener-
ally, Moldova has favourable climate conditions 
and relief. The country’s soils have a high level of 
fertility in the northern region and a medium lev-
el of fertility in the central and southern regions. 
However, natural calamities such as droughts, 
late spring frosts, hail, and fl oods frequently have 
a destructive impact on harvests. Furthermore, 
many land parcels are losing their natural fertility 
and require rehabilitation. If the soil protection 
issue is ignored and soil deterioration proceeds 
due to continued use of outdated farming tech-
niques and a failure to adopt practices that pro-
tect against destructive eff ects of changing cli-
mate, agricultural productivity can be expected 
to face further serious declines. 

Projected climate changes are likely to negatively 
aff ect wheat production, which has a central role 
in providing food security. It is also likely that cli-
mate change will aff ect the vineyards which are 
economically very important. If no alternative 
economic occupations are provided, these trends 
will drive more rural families into poverty and fur-
ther encourage the depopulation of rural areas. 

6.2. The current situation 

 in Moldovan agriculture

From 1994 to 2006 Moldovan agriculture regis-
tered one of the most dramatic declines of output 
of all CIS and CEE countries. Declines in livestock 
production have been particularly acute. Col-
lapsing agricultural output has resulted in rural 
inhabitants migrating to urban areas or abroad. 
The main causes of the decline include low levels 
of investment in the sector and inadequacy of re-
cent reforms. Although tariff  and non-tariff  trade 
barriers present hurdles, the main obstacles to 
developing Moldova’s agriculture lie within its 
national borders. Small peasant farms, averag-
ing 1.5 hectares, as well as farmers in the central 
hot semi-humid and south hot-arid zones are the 
most vulnerable to the types of extreme climate 
conditions expected to become more severe 
with climate change. Provision of irrigation in 
appropriate areas within these two zones would 
provide signifi cant benefi ts even under current 
conditions, increasing yields by 1.5 to 2 or more 
times as compared with yields without irrigation.

The total land area in the Republic of Moldova 
constitutes 3,385m hectares, including 2,506m 
hectares (74 per cent) representing agricultural 
land. As shown in Chart 24, the total share of ar-
able land is 73 per cent, which is one of the high-
est levels in Europe. Nowadays, the Government 
owns 23.1 per cent of total agricultural land in-
cluding 100 per cent of pastures; local public 
administrations have 21.5 per cent, with private 
ownership dominating the land structure at 55.4 
per cent of the total.

A variety of agricultural entities are active in this 
sector. On January 1, 2008, 259 farm coopera-
tives were registered, owning 7.9 per cent of total 
agricultural land; 109 joint stock companies (1.7 
per cent of agricultural land); 1,344 limited liabil-
ity companies (31.6 per cent); and 386,200 small 
peasant farms (28.4 per cent). Depending on the 
average area of tilled land, two major groups of 
entities can be identifi ed. The fi rst group includes 
large and very large farm estates and the second 
one includes small and very small ones. The mid-
dle-sized farm estates, which are considered the 
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backbone of agriculture in most European coun-
tries, are almost absent in the national economy. 

The average surface of land owned by farm coop-
eratives is 607 ha, by the joint stock companies 
539 ha, and by the limited liability companies 466 
ha.84 The majority of these companies appeared 
as a result of the agricultural reforms in 1990s. In 
most cases only names were changed, while the 
same old farming techniques and management 
structures were retained. As a result, labour re-
muneration remains low and often takes the form 
of products not money. Peasant farms consist of 
small cultivated areas of land, averaging 1.5 ha, 
which are often divided into 3 to 4 plots,85 and are 
mainly used for subsistence farming. Most of the 
peasant farms do not meet the conditions neces-
sary to preserve the soil’s fertility – crop rotations, 
fertilizers, and conservation works – and as a re-
sult the soils lose signifi cant fractions of their fer-

tility. These peasant farms are the most exposed 
and the most vulnerable to extreme climate con-
ditions and to climate change. 

The role of agriculture in Moldova’s economy has 
declined in the past two decades. Without the 
subsidies and guaranteed access to the market 
that it enjoyed in the Soviet period, the sector 
has seen its production shrink, together with its 
share of GDP and the total labour force. Between 
1994 and 2006, Moldovan agriculture registered 
one of the most dramatic declines of output of all 
CIS and CEE countries (Chart 26, Chart 27). Col-
lapsing agricultural output has been refl ected in 
the income of the rural population and many ru-
ral inhabitants found migration to urban area or 
abroad to be the best option. 

It is no surprise that agriculture has drastically de-
clined as a share of GDP and of the total labour 

Chart 24.    Shares of land by destination 

 as of 01.01.2008

Source:  Republic of Moldova Land Registry 
as of 01.01. 2008. Chisinau, 2008.

Chart 25.    Shares of agricultural lands

 by type of ownership as 

 of 01.01.2008

Source:  Republic of Moldova Land Registry 
as of January 1, 2008. Chisinau, 2008.

Chart 26.    Comparative analysis 

 of agricultural harvest, 

 1994=100%

Source:  CIS Department for Statistics, EBRD, 
 EG estimations

Chart 27.    Evolution of agricultural 

 harvest in Moldova, 

 1994 =100%

Source:  Republic of Moldova Land Registry 
as of January 1, 2008. Chisinau, 2008.

84 Anuarul Statistic al Republicii Moldova 2008. Chişinău, 2008. p.315-358.
85 Activitatea agricolă a micilor producători agricoli în Republica Moldova 
(rezultatele cercetărilor statistice). Chişinău, 2008.
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force: in 1998, the agricultural sector contributed 
26 per cent of the GDP and used 46 per cent of 
the country’s labour force; in 2008 these shares 
were 11 per cent and 31 per cent respectively. 

The declining competitive advantages of the ag-
ricultural sector and the diminishing income of 
the farmers were manifested by shrinking output 
of high value-added agricultural products such 
as apples, tomatoes, grapes and meat; and by 
an expansion of the areas sewn with wheat and 
sunfl ower. Between 1995 and 2007, the total area 
of orchards decreased by 30 per cent and that of 
vineyards by 20 per cent, while the area of lands 
sewn with grains increased from 50 per cent of 
the total area of crops in 1994 to 65 per cent in 
2004. These developments are a consequence 
of farmers’ diminishing incomes, since they can-
not fi nance needed investments in higher value-
added crops. The high value-added crops require 
more sophisticated technologies and better pro-
tection against unfavourable climate conditions. 
It should be noted that the increasing area of land 
sewn with grains and industrial crops (sunfl ower 
and sugar beet) was accompanied by unstable 
yields per hectare, as shown in Table 15. Yields 
of winter wheat, seed corn and sunfl owers have 
fl uctuated over the years, with 2008 yields of 
sugar beets considerably higher than previously. 
This suggests that yields have varied at least part-
ly with climate conditions. The recovery of the 
crops sector in 2008 was paralleled by a further 
fall in animal husbandry. On average, the yields 
obtained in Moldova’s agriculture between 1996 
and 2008 are rather close to the levels registered 
in 1960s. This is an underlying indicator showing 
the depth of the current crisis in Moldovan agri-
culture.

The livestock sector experienced a downward 
trend from 1994 to 2000. Following a partial re-
covery between 2001 and 2006, a steep decline 
started in 2007. Between 1995 and 2006, cattle 
livestock decreased by 56 per cent, pigs by 41 per 
cent, and sheep and goats by 32 per cent. A fall 
in livestock numbers (Table 16) was the conse-
quence of ineffi  cient restructuring of large animal 
and bird farms as well as natural disasters which 
required mass slaughtering of animals and also 
the consequence of a lack of investment funds 
(livestock is more capital-intensive than crops). 
In fact, the current size of Moldova’s livestock is 
even below one century-old indicators (except in 
the case of birds).

Livestock production in Moldova is very sensi-
tive to climate changes as well, even though the 
reaction comes usually with a 6 to 9 month lag. 
The main channel of infl uence is a lack or short-
age of fodder. In 2008, meat production across all 
farms fell by 23.1 per cent compared to the previ-
ous year, milk production by 10.3 per cent, egg 
production by 23.2 per cent. The steep 2008 de-
crease in animal products is the consequence of a 
decreased livestock population due to the severe 
drought in 2007. Most rural families raise cattle 
and depend to some extent on associated prod-
ucts. This means that more than half of the rural 
population is signifi cantly exposed to the likely 
negative impact of climate change on livestock 
growing conditions.

Over the last decade cattle and pig livestock 
have moved from the large corporate farms to 
the peasant farms and households, where live-
stock is raised mostly for subsistence and not 
for commercial ends. Big agricultural entities 
have almost entirely abandoned the cattle and 
sheep industry; today they produce only 13 per 
cent of meat, 3 per cent of milk and 3 per cent of 
wool. A diff erent situation is seen in the poultry 
sub-sector, where large companies produce 34 
per cent of eggs and meat. This is probably the 
only livestock branch where Moldovan compa-
nies have a strong competitive advantage, but 
mostly on domestic markets. On the foreign mar-
kets, Moldovan meat and dairy products are not 
competitive because Moldova has not yet imple-
mented the necessary institutional infrastructure 
that would guarantee that these products meet 
international health and safety standards. The 
main reasons for shrinking animal production 
are the small sizes of areas for grasing and forage 
plantations which result in an inability to achieve 
the economies of scale needed to be competitive 
on international markets, and low investment lev-
els. It is interesting to note that in contrast to the 
decrease in most forms of livestock the popula-
tion of horses and donkeys in peasant farms dou-
bled over the period from 1996 to 2004, revealing 
the very low level of development of farming in 
Moldova and agricultural technologies which are 
used (horses and donkeys are used for ploughing 
and other agricultural works and for transporting 
the harvest).

A number of necessary but belated reforms were 
implemented in the agriculture of the Republic 
of Moldova in the 1990s: farm land privatisation, 
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Source:   Informational system regarding the soil layer in Moldova, Pontos, Chisinau, 2000.

Table 15.  Evolution of key crop yields in Moldova, quintals/hectare

Years Winter wheat Seed corn Sunfl ower Sugar beet

1963-1965 15.8 27.7 15.1 192

1966-1970 20.3 33.8 16.4 256

1971-1975 33.7 35.8 17.6 279

1976-1980 34.9 35.7 16.5 278

1981-1985 34.2 36.1 18.1 246

1986-1990 37.9 39.3 19.6 287

1991-1995 34.6 27.1 13.6 248

1996 21.4 29.1 14.0 234

1997 32.4 39.7 8.7 221

1998 26.7 31.0 8.5 181

1999 23.5 28.3 11.9 152

2000 19.6 23.4 11.8 151

2001 27.2 23.7 12.2 182

2002 25.1 26.7 12.4 227

2003 5.0 25.5 11.1 174

2004 27.5 30.7 12.4 261

2005 26.1 32.7 12.0 290

2006 23.4 28.8 13.2 278

2007 13.1 7.8 6.7 179

2008 31.3 34.5 16.3 389

Table 16.  Livestock population in all farms, thousand heads

Note: The table does not include Transnistrian region.
Source: Statistical Yearbooks of the Republic of Moldova. 

Cattle Pigs Sheep and goats Birds

1993 870 1,311 1,331 13,678
1994 816 1,015 1,420 11,826
1995 751 946 1,483 11,775
1996 644 910 1,394 11,965
1997 570 866 1,344 11,423
1998 485 724 1,209 11,613
1999 469 860 1,120 12,088
2000 423 683 1,030 12,575
2001 394 447 938 13,041
2002 405 449 947 14,119
2003 410 508 956 14,955
2004 373 446 938 15,756
2005 331 398 942 17,522
2006 311 461 938 22235
2007 299 532 947 22,531
2008 232 299 853 17,157
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abolition of the central control system and price 
planning, free foreign trade etc. Nevertheless, 
these reforms did not contribute to a strong and 
sustainable economic development of agricul-
ture. Total agricultural output in 2008 constituted 
90 per cent of its 1994 level (Chart 27). Even the 
abundant harvest in 2008 after the drought from 
2007 did not contribute to improving the situa-
tion but only recovered the pre-drought level. 
The key reasons for sluggish agricultural devel-
opment are a lack of investment, insuffi  cient 
company restructuring, and the government’s 
controversial agricultural policy. 

Land consolidation has been one of the Moldovan 
government’s main policy objectives since 2001. 
The main argument was that small plots of land 
are a key factor behind the economic ineffi  ciency 
of agriculture in Moldova. However, available 
evidence shows that small farms in Moldova are 
more effi  cient than the bigger ones,86 including in 
production of high value-added vegetables and 
fruits. The current system of agricultural subsidies 
is another area of concern. This system is not only 
ineffi  cient, opaque and complex, but also socially 
unfair as it clearly penalises individual companies 
and peasant farms and favours big companies. 
While dominant in terms of number, worked land 
and produced output, the share of these small 
farmers in total agricultural subsidies has de-
creased from 23 per cent in 2006 to 13 per cent in 
2007-2008. Hidden taxation and prices policy is 
another key issue. In order to implement its social 
protection goals, the Government closely moni-
tors wheat and fl our prices in order to maintain 
low bread prices. This generates distortions in the 
distribution of added value along the production 
chain with farmers receiving the smallest part of 
the added value. In fact, farmers are forced to sell 
products at low prices in order to subsidise the 
consumption of urban dwellers.

Unfavourable climate conditions have had a neg-
ative impact on agriculture as well. However, cli-
mate risk could be mitigated by timely interven-
tions for conducting proper agricultural works.87 

There are still several obstacles in the way of 
Moldovan agricultural export to key foreign mar-
kets (EU, Russia, Ukraine), such as tariff  and non-
tariff  trade obstacles. However, the main trade 
obstacles for developing agriculture are those 
behind the national borders and are mainly re-
lated to ineffi  cient agricultural and trade policy.

Source: NBS.

Table 17.  Evolution of prices of basic 
       food, MDL

January 

2007

January 

2008

January 

2009

Rice 9.8 13.0 24.7

Wheat 

fl our
7.2 10.8 10.4

Sunfl ower 

oil
23.0 25.5 21.2

Corn fl our 17.9 21.5 18.5

Canned 

pork meat
25.3 25.3 29.4

6.3. Potential impact of climate 

 change on Moldova’s agriculture

Food security and climate change

Climate change has the potential to seriously un-
dermine Moldova’s food security. Usually, there is 
no shortage of basic food in Moldova, and in or-
dinary years Moldova has the necessary means to 
ensure basic food for its population. A constant 
problem, though, is the unbalanced and even 
unhealthy diet that many Moldovans prefer for 
economic or cultural reasons. Indeed, as some re-
search suggests, the diet of many Moldovans, es-
pecially those living in rural areas, is unbalanced 
and poor in necessary vitamin and protein intake 
(see HUMAN DEVELOPMENT IN MOLDOVA  THE 
BACKGROUND).

However, in times of drought and other extreme 
weather events, many problems with basic food 
availability can emerge as well, as patently prov-
en by the severe drought of 2007. According to 
international estimates of the impact this phe-
nomenon has had on ecology and agriculture, 
this drought was of catastrophic proportions.88 In 
the 20th century such a phenomenon was regis-
tered only once in 1946-47.

In the catastrophic drought in 2007, 90 per cent 
of the country’s territory and 80 per cent of the 
rural population depending on agriculture was 
aff ected by the diminished harvest. The savings 
and income of the rural population were lost, 
with total losses amounting to USD 1 billion, 
according to offi  cial estimates. Output of cereal 
crops diminished by 70 per cent compared to 
2006, and the wheat harvest fell by a factor of 10. 
Many households were not able to maintain their 

86 World Bank, “Moldova Agricultural Policy Notes: Agricultural Land”, 
December 2005.
87 Productivitatea Rurală în Moldova– Gestiunea Vulnerabilităţii Naturale, 
BM, 2007.

88 UNPD Europe and CIS, “Drought in Moldova is of catastrophic propor-
tions”, http://europeandcis.undp.org/home/show/C9199CF1-F203-1EE9-
BE30A716AA49B88E. 
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livestock because of the lack of fodder. Bovine 
livestock diminished by one quarter, pigs by al-
most 50 per cent, and sheep and goats by 10 per 
cent, and the number of poultry by 25 per cent. 
By January 2008, many families had to liquidate 
their entire livestock resulting in a loss of food 
sources.

As result of the drought in 2007, both the overall 
quantity and the composition of food available 
to rural inhabitants worsened. Large families, sin-
gle-headed households and families with disa-
bled members have been assessed as being the 
most vulnerable in conditions of drought.89 These 
groups faced an increased risk of malnutrition 
due to the acute food shortage, depleted winter 
reserves, and the slaughter of their livestock in 
order to have necessary cash or simply because 
of a lack of fodder. High infl ation and low pen-
sions and social allowances fuelled the deterio-
rating situation.

Poverty signifi cantly increases the risk of mal-
nutrition due to a rapid growth in prices accom-

Box 12.   Climate change as an opportunity for broader renewal in the country

Taking sound action against climate change means gradually introducing profound chang-
es in the use of natural resources, production technology, energy, generation capacity and 
daily ways of live. These changes should not only be understood as a necessary strategy of 
protection against adverse climate trends but as an opportunity to provide the framework 
for other pending changes in Moldovan society and economic structure. Even if climate 
change as such might not be seen as a positive issue, it can serve as a driver for other chang-
es that need to take place. A second driver for these changes is the demographic trend of an 
aging population which is getting steadily older with a lower proportion of young people. 

Subsistence agriculture or subsistence agriculture combined with some market access is 
not a productive model for a long-term future in a modern society integrated in a European 
context and will most probably disappear within the next one or two generations, as hap-
pened in the last century in western European countries. Additionally, precisely the climate 
change eff ects make subsistence agriculture ever less feasible.

On the other hand, having access to fresh water, being able to produce food and having 
access to renewable sources of energy seem to be three of the most important present and 
future assets for development, considering the long-term trends of increasing demand for 
all three of these. 

The possibility of taking advantage of the fact that there are resources available for food pro-
duction in Moldova and that a midterm change in production technology could make this 
feasible even within a context of climate change, looks more promising if not implemented 
based on small-scale farming. Additionally, small-scale farming will not provide production 
surplus in the future that is suffi  cient to feed the country, considering demographic change 
in Moldova. So there is a need and an opportunity to start facing required changes now, 
within the context of climate change.

Source: Authors’ evaluations.

panying and/or following droughts (Table 17). 
Increased food prices resulted in an increasing 
share of food expenditure in households’ budg-
ets, which were already strained as a result of in-
creases in tariff s for electric energy, which were 
raised in three rounds in 2007 and in tariff s for 
gas which were raised in two rounds as a conse-
quence of increased prices of energy resources 
imported from Russia and Ukraine. Together, 
these increases raised the cost of living, with the 
minimum subsistence budget increasing by 23.8 
per cent in the fi rst quarter of 2008 as compared 
with the fi rst quarter of 2007. The population’s 
disposable income in the fi rst quarter of 2008 
covered only 83.2 per cent of the subsistence 
minimum, as compared to 88.8 per cent in the 
fi rst quarter of 2007. 

In 2008, many families in Moldova were exposed 
to famine risk because of depleting stocks and 
rising prices. The Moldovan government was not 
ready to deal with the challenges presented by 
the drought in 2007 and many families main-

89 International Federation of Red Cross and Red Crescent Societies, “Moldova: 
Food Insecurity”, DREF operation n° MDRMD001, Glide No. DR-2007-000175-MDA, 
4 February 2008, http://www.ifrc.org/docs/appeals/08/MDRMD001.pdf.
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tained their level of consumption only thanks to 
the external assistance received by the govern-
ment. The prompt and decisive response by the 
United Nations and the international community 
mobilised funding, expertise and resources and 
contributed to reducing the losses, saving liveli-
hoods as well as to recovering from the eff ects 
of the drought. The Food and Agriculture Or-
ganization and the World Food Programme have 
provided expertise, seeds, fertilizers and fuel. Fi-
nancial support was provided by many bilateral 
agencies, including those from the Netherlands, 
Norway, Switzerland, Sweden, and Austria. Food 
parcels valuing in total USD 6 million were pro-
vided for pregnant women and nursing mothers 
via the European Commission’s Humanitarian Aid 
Offi  ce and UN Population Fund. 

The drought showed that Moldova has a shortage 
of human resources and equipment necessary to 
deal with such major events. The government’s 
capacity to coordinate large-scale relief opera-
tions and to channel and distribute humanitarian 
aid to people most in need is also rather weak. 
The drought did force the Government to start, 
in August 2007, the elaboration of a Strategy for 
Sustainable Development of Agriculture. In April 
2008, the development of a Food Security Strat-
egy started as well. However the two documents 
were developed in a rather non-transparent envi-
ronment and without much public consultation.

It has to be added that climate change can also 
aff ect crops (and consequently food security) in 
other ways, not only via temperature/moisture 
extremes. According to some research, climate 
change is a contributing factor to the occurrence 
and gravity of biotic diseases attributed to or-
ganisms such as fungi, bacteria, viruses and in-
sects.90 While such episodes are often registered 
in Moldova, their impact on food security has not 
been adequately studied so far. 

At the same time, climate change can exert a 
signifi cant impact not only on raw agricultural 
production but also on food manufacturing as 
an industry and on the food trade, with negative 
consequences for human development (see Box 
12). A lack or shortage of agricultural raw mate-
rials can lead to increases in fi nal prices for the 
food reaching the market. Also, hazards emerg-
ing in primary production related to climate 
change can infl uence the design and manage-
ment of the food safety systems required to ef-
fectively control those hazards and ensure the 
safety of the fi nal product. Finally, increasing av-

erage temperatures could increase hygiene risks 
associated with storage and distribution of food 
commodities.91

Exposure and vulnerability of national agricul-

ture to climate factors

Current climate conditions in Moldova are quite 
favourable for growing a number of thermophile 
plants, even though there is a shortage of humid-
ity in the country. At the same time, climate con-
ditions have become increasingly volatile in the 
past two decades. Over this period, the agricul-
tural sector of the Republic of Moldova has suf-
fered severely because of droughts, soil erosion 
and wind, thunder storms and heavy rain falls, 
hail, spring frosts and fl oods; as modern research 
in climate change shows, these phenomena are 
signifi cantly associated with global warming. In 
Moldova, these weather extremes primarily af-
fected rural areas, where a majority of population 
practice low-performance farming and depends 
almost entirely on climate conditions. The na-
tional and international climate projections for 
the 21st century in Moldova, including the agro-
climate parameters, are quite pessimistic from 
the perspective of their impact on agriculture. 

Undoubtedly, agriculture is one of the man-
aged systems most vulnerable to climate and 
the weather. For a correct assessment of climate 
change impacts on agrotechnology and crop 
growth, the projections of air temperature and 
precipitation should be transformed into some 
specifi c parameters of plants’ heat and water 
supply. Some assessments rely heavily on spatial 
user-oriented information that can be extracted 
from the projections of key variables.

New conditions of heat supply (see Table 18) are 
estimated as changes in the duration of periods 
with daily temperatures above 0, 5, 10 and 15 °C 
as well as the degree-days sum of these tempera-
tures. In Moldova, the transition of temperature 
over these thresholds denotes respectively the 
commencement/ending of spring, vegetation 
and active vegetations periods, and summer. The 
estimations were based on the good correlation 
of these indicators with mean monthly tempera-
tures.92 

In the future climate, due to earlier springs and 
longer autumns, it is expected that there will be 
a signifi cant increase in the duration of the warm 
period both on the whole and by individual tem-
perature gradations. For example, the duration of 

90 Lee-Ann Jaykus and others, „Climate Change: implications for food 
safety”, FAO,

91 Ibid.
92 Corobov and Nicolenco, 2004.



Impact of Climate Change on the Agricultural Sector 85

Note: * - days from the beginning of year; durations of periods were calculated independently from dates of transition; 
close coincidence of the estimations (direct and trough the dates of transition) indicates validity of the method.

Source: Authors’ calculations.

Table 18.  Possible heat supply change in Moldova under SRES emission scenarios

Characteristics

Time horizon

1961-
1990

2010-2039 2040-2069 2070-2099

A2 B2 A2 B2 A2 B2

Transition of mean air temperature over 0 oC

Beginning 60* 47 45 37 38 24 31

Ending 340* 353 355 367 364 377 369

Duration, days 278 305 310 330 326 353 337

Degree-days, ºC 3,680 4,108 4,209 4,548 4,500 5,096 4,731

Transition of mean air temperature over 5 oC

Beginning 82 75 72 68 68 60 64

Ending 314 321 322 327 327 335 330

Duration, days 232 249 253 264 263 283 272

Degree-days, ºC 3,533 3,986 4,100 4,465 4,416 5,054 4,659

Transition of mean air temperature over 10 oC

Beginning 106 101 97 94 93 87 91

Ending 290 297 297 304 303 313 307

Duration, days 184 196 201 210 209 225 215

Degree-days, ºC 3,174 3,592 3,717 4,056 4,018 4,628 4,246

Transition of mean air temperature over 15 oC

Beginning 134 129 127 122 124 115 121

Ending 266 277 278 287 287 301 293

Duration, days 132 148 152 166 164 187 173

Degree-days, ºC 2,510 2,916 3,006 3,365 3,304 3,927 3,537

warm temperatures may increase by 3 to 4 weeks 
in the 2020s and by more than two months in the 
2080s. Periods of vegetation will also lengthen 
signifi cantly. Increases in the seasons’ duration 
are accompanied by a corresponding increase 
in degree-days. So, during this century, accord-
ing to the SRES A2 scenario, the sums of active 
temperatures (above 10 oC) – most important for 
agricultural crop growth – may increase sequen-
tially by about 13, 28 and 46 per cent. 

Chart 28 presents an estimate of spatial distribu-
tion of Moldova’s heat supply in the fi rst third of 
the century. If, in the baseline climate the degree-
days of active vegetation changed across the ter-
ritory from 2,800 to 3,300 °C, then in the next 
three decades these fi gures could rise to 3,400 
– 3,800 °C.

Of special interest for agroclimatic projections is 
the well-known Selianinov Hydrothermical Co-
effi  cient (HTC) because it characterizes humid-
ity conditions in a vegetation period. Chart 29 
demonstrates clearly the gradual aridisation of 
Moldova’s territory, including in its northern ar-
eas, which today are still suffi  ciently wet.

Temperature and humidity are critical for agricul-
ture, particularly for the crops subsector; as some 
authors suggest, in Moldova, the joint infl uence 
of temperature and humidity explains about 75 
per cent of the variations in wheat harvests and 
about 40 per cent of variation in corn harvests.93

Some future trends associated with climate 
change could be positive for agriculture, such 
as a higher concentration of CO

2
 in the atmos-

93 Corobov R., Cealic S and Buiucli P., „Assessment of crop production sensitivity to 
likely climate change”, in Corobov R. (ed.) “Moldova’s Climate in XXI century: the 
projections of changes, impacts and responses”, Chişinău, 2004 (in Russian).
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phere, an increase in the duration of warm tem-
peratures, an increase in solar radiation and an 
increase in the sum of active temperatures. These 
trends may accelerate plants’ growth, lengthen 
the periods of vegetation, and increase the yields 
of the plants. For instance, it has been shown that 
doubling the concentration of CO

2
 can increase 

the yields of wheat by about 28 per cent (a phe-
nomenon known as the so-called CO

2
-fertiliza-

tion).94 Higher temperatures and lower precipi-
tation in the ripening period could increase the 
concentration of the sugar in grapes and improve 
the quality of the wines, especially of sparkling 
wines. Such trends alone would be benefi cial for 
the Moldovan economy in which the winemak-
ing sector plays a major role.

However, the leading experts in Moldova believe 
that overall balance of the climate change eff ects 
projected for the next 100 years is not favourable 
for Moldovan agriculture.95 A rough economic 
assessment of the impact of climate vulnerabil-
ity on wheat and corn in the period 1996-2008 
suggests that net losses have so far exceeded net 
gains by far (Box 13).

Even a high concentration of CO
2
 can actually 

lead to an opposite eff ect when associated with 
extremely high temperatures in the fl owering 
period. Also, while increasing the yields, a high 
concentration of CO

2
 results in lower crop quality. 

Higher temperatures associated with lower levels 
of precipitation raises the sugar concentration in 
grapes but at the same time can reduce the total 
yields, meaning the net outcome is very diffi  cult 
to predict.

As compared with the animal subsector, the crop 
subsector is directly dependent on climate con-
ditions. But the degree of harvest exposure and 
capacity to adapt to climate factors depend on 
the agropedoclimatic zone. An agropedoclimatic 
zone is a geographical region characterised by 
specifi c climate factors and land characteristics. 
Moldova is divided into three agropedoclimatic 
zones and some sub-zones96 (Table 19). As shown 
in the table, the second sub-zone from the cen-
tral zone and the whole southern zone are the 
most vulnerable to climate change. As national 
climatic projections show, these regions belong 
to those parts of the country where the aridity in-
dex is expected to increase the most in the next 
100 years. Currently, the humidity coeffi  cients 
in these areas have small values both in relative 
and absolute terms. In the fi rst sub-zone, 2 to 3 
droughts may occur per decade, while in the 
second one, the number of droughts may reach 
3 to 4 during a decade. From past experience, a 
drought may harm 80 to 90 per cent of the grain 
harvest in Moldova. At the same time, soil is less 
fertile in these regions compared to the other 

Source:  Authors’ calculations.

Chart 28.    Sum of active temperatures (       > 10 oC), expected in Moldova by the 2020s 

 in comparison with the baseline period

94 Ibid.
95 Ibid.

96 Eroziunea solului. Esenţa, consecinţele, minimalizarea şi stabilizarea procesu-
lui. Pontos. Chişinău, 2004 şi Sistemul informaţional privind calitatea învelişului 
de sol al Republicii Moldova (Banca de date), Pontos, Chişinău, 2000.
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Chart 29.    Baseline and projected spatial distribution of Selianinov Hydrotermic 

 Coeffi  cient (HTC) for three time horizons

Note:  HTC = Pwp / 0.1        >10°C, where: Pwp – precipitation sum of warm period;         >10°C – sum of air 
temperatures >10°C.

Source: Authors’ calculations.

zones, which further increases potential losses 
from the expected climate changes.

Soils may either intensify or protect plants from 
the impact of global warming depending on their 
quality and fertility. Over 65 per cent of Moldova’s 
fertile soils have been negatively aff ected by ero 
sion, landslides and other degradation processes. 
Chernozem is the most important soil in Moldo-
va, and is found on 2.510m ha, or 78 per cent of 
arable land. Such an asset is conducive to the 
development of conservation agriculture (Box 
14). National food security depends on the qual-
ity and fertility of these soils. At the beginning 
of 1970, the average annual rating of soil quality 
across Moldova’s arable lands was 70 points (on a 

scale from 1 to 100). According to the data from 
the 2008 land registry, the current average an-
nual soil rating is 63 points (primary factors that 
infl uence the rating are fertility, soil structure, 
etc.). This decrease is the outcome of a range of 
soil degradation processes including soil erosion, 
landslides, decrease in humus, deterioration of 
the soils’ structure through compaction, increase 
in soil salinity and soil droughts.97 These proc-
esses break biological cycles, upset the balance 
of nutrients and humus, and diminish soil fertil-
ity. Poor soil structure and low fertility increase 
the vulnerability of agriculture to climate factors. 
This occurs because poor soil structure and low 
humus levels diminish water-retention capacity 
and lower plant resilience. 

97 Leah T., Cerbari V. Eroziunea solurilor – factor de intensifi care a 
consecinţelor secetelor// Secetele: pronosticarea şi atenuarea consecinţelor. 
Chişinău, 2000.
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Box 13.     Estimates of the economic impact of the climate change on production 

         of wheat and corn

Because of the scarce statistical data, estimates of the losses/gains incurred by agricultural pro-
ducers are very approximate. Estimates shown in the table below are based on regression equa-
tions describing the relationship between  wheat and corn yields, respectively, and monthly 
characteristics of temperature and precipitation  in the critical phases of crop growth (see more 
in Corobov R. (ed.), 2004). These regression coeffi  cients were estimated using data for the base-
line period 1960-1990.We assume that the coeffi  cients are still valid. Based on the deviations 
of the reference monthly temperature and precipitations and baseline dependencies, we have 
computed the percentage contribution of the meteorological conditions in the vegetation pe-
riod to the total variation in yields as compared with expected yields. Net losses/gains have 
been computed proceeding from the total area sewn with the respective crops and their aver-
age production costs (in USD/tonne). 

Year-to-year variations can be explained both by climate variability and poor quality of today’s 
agriculture statistics in the country due to transition reforms in agriculture. Generally speak-
ing though, the negative trends in losses/gains due to weather conditions support our gen-
eral projections that observed changes in regional climate are unfavourable for Moldova’s 
cereals. As shown in the table above, in some years, climate conditions resulted in positive 
gains for farmers, but for the entire period both wheat and corn producers seem to have suf-
fered net losses. The years 2003 and 2007 stand out as years where losses are particularly high. 
In 2003, weather conditions in the vegetation period were adequate, but yields were lost due 
to diffi  cult conditions in the winter and late spring frosts. The year 2007 was the one when a 
catastrophic drought led to a collapse of the agricultural sector. In fact, in 2007, losses were 
apparently bigger as the model used is not able to properly capture the impact of abnormally 
wide variations in climate conditions. 

Year

Winter wheat Corn

Yield, 
t/ha

Winter 
wheat 

response, 
%

Yield 
losses 
as to 

baseline, 
t/ha

areas sown 
with wheat, 

thousand 
hectares

wheat 
produc-

tion 
costs, 
USD/
tone

net 
income, 
million 

MDL

Yield, 
t/ha

Corn 
yield 

response, 
%

Yield 
losses 
as to 

baseline, 
t/ha

areas sown 
with corn, 
thousand 
hectares

corn 
produc-

tion 
cost, 
USD/
tone

net 
income, 
million 

MDL

1996 2.14 -6.7 -0.2 335.0 74.3 -4.9 2.91 -4.9 -0.17 339.4 83.0 -4.8

1997 3.24 36.0 1.05 355.4 60.1 22.5 3.97 -12.0 -0.42 431.2 67.5 -12.3

1998 2.67 12.1 0.35 356.2 58.4 7.3 3.1 8.6 0.3 399.5 79.1 9.5

1999 2.35 8.3 0.24 340.0 42.3 3.5 2.83 -7.7 -0.27 403.2 54.4 -5.9

2000 1.96 -20.6 -0.6 369.9 58.2 -12.9 2.34 -11.1 -0.39 441.5 72.5 -12.5

2001 2.72 17.4 0.51 433.9 45.9 10.1 2.37 -12.6 -0.44 471.3 73.8 -15.4

2002 2.51 -7.2 -0.21 442.7 44.6 -4.2 2.67 -11.3 -0.4 446.7 76.0 -13.5

2003 0.5 -17.8 -0.52 202.0 147.9 -15.6 2.55 -20.5 -0.72 553.5 78.2 -31.1

2004 2.75 5.5 0.16 310.8 67.9 3.4 3.07 2.1 0.07 584.3 66.9 2.9

2005 2.61 6.2 0.18 401.2 67.9 5.0 3.27 2.3 0.08 455.9 79.1 2.8

2006 2.34 -18.2 -0.53 290.2 74.4 -11.5 2.88 -0.9 -0.03 459.3 91.1 -1.3

2007 1.31 -39.2 -1.14 307.1 151.4 -53.2 0.78 -19.3 -0.68 466.2 233.5 -73.7

2008 3.13 -1.5 -0.04 412.9 118.9 -2.2 3.45 -7.3 -0.26 427.2 125.1 -13.7

Total for 1996-2008 -52.6 -168.9

Note: *- plant relative response (% loss/gain as to expected) to a growing season weather conditions.  

Source: NHDR team estimates. 
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Table 19.  Climate and soil parameters in the climate zones of Moldova

Source:  Drought and methods of minimizing its negative impact, Chisinau, 2007 (in Romanian).

Indicator

North (moderately hot, 

semi-humid)

Centre

(hot semi-humid) 

South 

(hot-arid)

Sub-zone1 

The Plain 

of Northern 

Moldova 

Sub-zone2 

The Plain 

of Northern 

Moldova, 

front 

Dniester 

hills 

Sub-zone1 

The Plain 

of Central 

Moldova and 

Codrii region

Sub-zone 2

Terraces of 

the Dniester, 

Prut, Raut, 

Bic, Botna 

etc. rivers

The Plain 

of Southern 

Moldova, terraces 

of the inferior 

Prut and Dniester 

Rivers

Sum of t°>10°C 2750-2850 2750-3050 3000-3150 3000-3250 3100-3350

Average 
annual T °C 

7-8°C  8-8,5°C 8,5-9°C 9-9,5°C 9,5-10°C

Annual amount 
of rainfalls, mm

550-630 550-600 550-600 500-550 450-550 

Potential 
evaporation, 

mm
650-700 700-800 800-820 800-850 850-900

Moisture 
coeffi  cient, K 

0,7-0,9 0,65-0,8 0,7-0,8 0,6-0,65 0,5-0, 6

No. of droughts 
in 10 years

≈1 1-2 1-2 2-3 3-4

Altitude 200-300 m 100-300 m 200-400 m 50-200 m 50-200 m

Main types 
of soils

Brown soils, 
levigated 

Chernozem

Typical and 
levigated 

Chernozem, 
brown soils 

Brown and 
grey soils

Casual 
chernozem

Casual chernozem 
carbonated and 

southern varieties 

Soil match to 
agricultural 

crops

Seed bearing 
orchards, sugar 
beet, tobacco, 

potato, 
vegetables, 

grains, fruits, 
rape, soy

Seed 
bearing 

orchards, 
nuts, sugar 

beet, 
tobacco, 

vegetables, 
grains, 

sunfl ower, 
fruits, rape, 

soy 

Vineyards, 
orchards, 
walnuts

Vineyards, 
orchards, 
walnuts, 

fall grains, 
sunfl ower, 
vegetables 

for irrigation, 
fruits, rape

Vineyards, kernel 
orchards, fall 

grains, vegetables 
for irrigation, 

aromatic and oily 
plants

Restrictions for 
some plants

Wine Wine (only 
in ecologic 
niches at 
<200 m 

altitudes)

Weeding 
plants

(erosion)

Sugar beet, 
soy, spring 

grains 

Sugar beet, 
spring grains 

According to some estimations, the negative im-
pact on the national economy from soil degrada-
tion (direct and indirect annual losses) amounts 
to 4.801bn Moldovan lei (MDL) made up of 
2.073bn MDL due to loss of agricultural output; 

1.850bn MDL due to irreversible soil losses from 
slope erosion; and 878.3m due to losses from 
landslides and excavations for social needs; loss-
es due to fertility destruction during the past 30 
years amount to approximately 3.319bn USD.98 

98 Instrucţiune privind evaluarea prejudiciului cauzat resurselor de sol, 
nr.381 din 16.08.2004. Act al Ministerului Ecologiei şi resurselor naturale al 
RM. (MO al RM nr. 189-192 (1543-1546), 22 Octombrie 2004.
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Corn and especially wheat are the most vulner-
able to unfavourable climate conditions. Some 
regressions show that if the structure of crop spe-
cies and agricultural techniques do not change in 
the future, under the projected increase in tem-
peratures and reduction in amount of precipita-
tions, the wheat yields may decrease by 25 per 
cent of the 1960-1990 baseline in 2010-2039, by 
45 per cent in 2040-2069 and by 75 per cent in 
2070-2099.99 CO2 fertilization will not compen-
sate completely for these losses in wheat pro-
duction, but it is likely to off set the losses in corn 
production. 

The changing climate conditions will aff ect the 
animals subsector in a direct, but more in an 
indirect way. In a direct way, high temperatures 
and lower humidity will increase the physiologi-
cal stress and probably aff ect animal growth. The 
indirect impact will come via weather impact 
on grasing lands and forage plants – which are 
already in a dire situation in Moldova due to im-
proper use of land – and will contribute to un-
favourable evolutions in the animals subsector. 
Climate change can be expected to exacerbate 
this situation, contributing to a continuation in 
the unfavourable evolution of the animal sec-
tor and a reduction in the number of animal 
breeds. It is likely that the number of cattle will 
decrease while that of goats and donkeys in the 
southern part of the country will increase due to 
their greater tolerance for heat and their ability to 
subsist on more drought-tolerant forage. On the 
other hand, there may be more favourable devel-
opment conditions for the animals subsector in 
the northern region of the country. 

Table 20.  Degree of exposure and adaptation of crops by areas

Source:  Drought and methods of minimizing its negative impact, Chisinau, 2007 (in Romanian).

Area Drought
Decrease 

of harvest
Rainfalls

Increase 

of t°C

Degree of 

exposure

Degree of 

adaptation

North
Weak -1 

in 10 years
Up to 20% 70-80% 

from normal
By 1-1,5°C Low High

Centre
Strong - 1 

in 5-6 years
20-50% 60-70% 

from normal
By 2°C Moderate Average

South
Very strong- 
1 in 3 years

> 50% < 50% 
from normal

By 3-4°C High Small

6.4. Policy discussion 

 and recommendations

Policy framework

National strategy for sustainable development 

of the agro-industrial complex of the Republic 

of Moldova in 2008-2015

This strategy was adopted by the Government 
decision No. 282 from 11.03.2008. The purpose of 
this strategy is to create favourable conditions for 
sustainable growth of the agro-industrial sector 
and improve the quality of life in rural areas by 
improving the competitiveness and productivity 
of the sector. The need for adopting this strate-
gy derives from many social and natural factors, 
including “excessive exposure of agriculture to 
natural conditions which are refl ected in abruptly 
decreasing harvests in years with extreme weath-
er events”. According to the strategy, decreasing 
the degree of exposure of agriculture to natural 
factors can be accomplished by means of diff er-
ent measures and policies such as organisational 
measures; special measures preventing soil ero-
sion, drought, fl ood and other destructive cli-
mate factors. Insurance services may constitute 
important support for diminishing the impact of 
climate factors on food security, especially in the 
case of hail, drought and frosts. 

The main obstacles to implementing the strat-
egy in 2008-2009 were internal limitations such 
as a lack of state support in rural areas, insuffi  -
cient managerial and organizational skills, and 
a lack of fi nancial support for implementing the 
strategy. At the same time, the strategy envis-

99 Corobov R., Cealic S and Buiucli P., „Assessment of crop production sensitivity to likely climate 
change”, in Corobov R. (ed.) “Moldova’s Climate in XXI century: the projections of changes, impacts 
and responses”, Chişinău, 2004 (in Russian);
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ages a sophisticated mechanism based on addi-
tional programmes to be adopted for a number 
of sectors and regions which have to be further 
elaborated to accomplish the Action Plan itself. 
This can be seen as an important drawback be-
cause the original Strategy does not incorporate 
concrete measures to be taken for improving the 
situation.

National programme for preventing 

desertifi cation

The Government adopted the National pro-
gramme for preventing desertifi cation with de-
cision No. 367 on April 13, 2000. The purpose of 
this programme is to maintain and enhance soil 
fertility in the dry regions aff ected by desertifi ca-

Box 14.   Conservation agriculture – a feasible method for facing climate change eff ects

Conservation agriculture (CA) is an application of modern agricultural technologies to im-
prove production while simultaneously protecting and enhancing the land resources on 
which production depends. Application of CA promotes the concept of optimising yields 
and profi ts while ensuring provision of local and global environmental benefi ts and ser-
vices.

CA is gaining acceptance in many parts of the world as an alternative to both conventional 
agriculture and to organic agriculture. Although the practice of conservation agriculture on 
a large scale emerged out of Brazil and Argentina, similar developments were occurring in 
many other areas of the world, notably in North America with zero tillage, and Africa and 
Asia with technologies such as agroforestry. Conservation agriculture is based on the prin-
ciples of rebuilding the soil, optimising crop production inputs, including labour, and opti-
mising profi ts. In deference to other approaches, conservation agriculture promotes a series 
of principles to achieve conservation objectives, rather than a particular technology. This is 
in recognition of the fact that global agriculture is practiced in many diff erent ecosystems, 
and that technologies have to be carefully tailored to be successful.

CA is not ‘business as usual’, based on maximising yields while exploiting the soil and agro-
ecosystem resources. Rather, CA is based on optimising yields and profi ts, to achieve a bal-
ance of agricultural, economic and environmental benefi ts. It is based on the idea that the 
combined social and economic benefi ts gained from combining production and protecting 
the environment, including reduced input and labour costs, are greater than those from 
production alone. With CA, farming communities become providers of more healthy living 
environments for the wider community through reduced use of fossil fuels, pesticides, and 
other pollutants, and through the conservation of environmental integrity and services. 

Conservation agriculture is the integration of ecological management with modern, scien-
tifi c, agricultural production. Conservation agriculture employs all modern technologies 
that enhance the quality and ecological integrity of the soil, but the application of these is 
tempered with traditional knowledge of soil husbandry gained from generations of success-
ful farmers. This holistic embrace of knowledge, as well as the capacity of farmers to apply 
this knowledge and innovate and adjust to evolving conditions, ensures the sustainability 
of those who practice CA. A major strength of CA is the step-like implementation by farmers 
of complementary, synergetic soil husbandry practices that build to a robust, cheaper, more 
productive and environmentally-friendly farming system. These systems are more sustain-
able than conventional agriculture because of the focus on producing with healthy soils. 

Conservation agriculture promotes minimal disturbance of the soil by tillage (zero tillage, 
direct sawing), balanced application of chemical inputs (only as required for improved soil 
quality and healthy crop and animal production), and careful management of residues and 
wastes. This reduces land and water pollution and soil erosion, reduces long-term depen-
dency on external inputs, enhances environmental management, improves water quality 
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and water use effi  ciency, and reduces emissions of greenhouse gases through reduced 
use of fossil fuels. Conservation agriculture, including agroforestry, intercropping, specialty 
crops, and permanent cropping systems, promotes food suffi  ciency, poverty reduction, and 
value-added production through improved crop and animal production, and production in 
relation to market opportunities. Reduced tillage leads to lessened human inputs, in both 
time and eff ort – this is generally attractive overall.

Successful experiences in implementation of CA from Asia, Africa and South America show 
that CA provides good results at small scale and at huge scale farming and that it is adapt-
able to climate change problems such as lower rainfalls. For example, since when imple-
menting CA technologies like direct sawing, the ground is permanently covered by green 
fertilizer plants, soil retains humidity better and provides higher productivity with less pre-
cipitation. Of course, even a CA farm with higher precipitation performs better than one 
with less precipitation, but after all within a context of reduced water availability, a CA farm 
performs better than one which implements traditional technology.

CA allows increasing soil productivity, even while needing less labour than traditional meth-
ods. Higher outputs provide higher income; even if market access conditions or crop prices 
remain the same (do not improve). Since smallholders are among the poorest in Moldova, 
they would benefi t widely from such an increased income.

Source: Extract of Dumanski, J., et al, 2006; The Paradigm of Conservation Agriculture, United Nations Eco-
nomic and Social Comission for Asia and the Pacifi c (edited for this report).

from private resources of the agricultural compa-
nies, from the governmental and local ecological 
funds and by international organizations. 

National programme for exploring new lands 

and increasing soil fertility in 2003-2010 

This programme has signifi cant potential to pro-
tect and improve Moldova’s agricultural soils. 
However, due to fi nancial and organisational lim-
itations, the programme’s stipulations are being 
implemented only slowly and partially.

This programme consists of two parts. The fi rst 
part, the “Complex programme for improving 
degraded soils” was set out in government deci-
sion No. 1027-402 dated 04.05.1998. The purpose 
of this programme is to protect national soils 
from erosion and recover damaged soils. The 
programme stipulates required measures and al-
located expenditures by regions, in some cases 
– by groups of communities. It includes the list 
of priority anti-erosion works which need to be 
done fi rst during 2003-2010. The programme is 
being executed within the limits imposed by very 
scarce fi nancial resources.

The second part of the programme, “Complex 
programme for increasing soils fertility” was elab-
orated by government decision No. 728 dated 
June 16, 2003. The purpose of the programme is 

tion processes. Generally speaking, one can af-
fi rm that due to insuffi  cient fi nancial support, the 
programme was only partially implemented.

According to the programme, in order to en-
hance soil fertility, it is necessary to identify the 
factors which contribute to dry land expansion, 
undertake preventive measures against it, reduce 
the impact of the drought, and better set out the 
responsibilities of the government, local commu-
nities and land owners. The programme identifi es 
climate change as one of the two major factors 
contributing to dry land expansion (the second 
factor is anthropogenic infl uence). 

The programme targets lands which are not yet 
fully degraded or have already started to dry out. 
It is expected that the programme will contribute 
to consolidating climatological, meteorological 
and hydrological capacities to make timely weath-
er forecasts. Another purpose of this programme 
is to consolidate institutional cooperation at all 
levels between donors, government and local 
administrations. To successfully implement the 
programme and elaborate and implement proper 
land-use decisions, it is necessary to involve the 
population and nongovernmental organizations 
on the local, national and regional level.

The Action Plan of the Programme was fi nanced 
in the limits of the approved budget, but also 
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to contribute to preserving and/or increasing the 
fertility of both degraded soils with low produc-
tive potential and those less aff ected, by rational 
use of fertilisers, crops rotation, irrigation and 
other regeneration measures for providing food 
security. 

The programme includes a number of objec-
tives:

  Evaluating the current degree of soil 
fertility using research on humus losses;

  Taking a quantitative and qualitative 
inventory of resources needed for 
increasing soil fertility, including required 
amounts of organic and industrial 
fertilizers;

  Soil fertility conservation through the use 
of sound crop rotation, best-practice for 
plant-bed preparation; and application 
of fertilizers according to national 
standards;

  Increasing irrigated soil fertility by 
establishing quality indicators for water 
sources and their suitability to irrigation 
purposes.

For fi nancial and organisational reasons, the 
programme provisions are being slowly and par-
tially implemented. Some actions have been im-
plemented according to schedule, but most are 
lagging behind the plan. A lack of proper coop-
eration between central and local authorities and 
lack of private and public funds for the imple-
mentation of costly actions are the main barriers.

National programme on ecological food 

production

The programme was adopted by government 
decision No. 149 dated 10.02.06. The programme 
states that ecological products may contribute to 
sustainable development of agriculture, by help-
ing fi nd effi  cient social, ecological and economic 
solutions. Ecological food production is defi ned 
as a sustainable way of obtaining food products 
without using such chemical components as 
mineral fertilisers, insecticides, herbicides and 
fungicides. Ecological food production is based 
on maintaining a productive soil through the 
use of organic fertilisers, proper crop rotation 
and balanced crop structures, as well as by fi ght-
ing crop diseases and pests through biological 

methods. The programme contains certain basic 
objectives, including environment and soil pro-
tection; increasing soil fertility; elaborating and 
using proper animal raising models; protecting 
natural resources. 

The government has provided relatively small 
sums of money for the implementation of the 
programme’s measures: 2 million MDL in 2007, 
4 million in 2008 and 5 million in 2009, which is 
only 11 million USD in 3 years. However, the basic 
progress indicators seem to have been met, ac-
cording to recent information. Currently, about 
32,000 hectares are part of the ecological food 
production system (1.2 per cent of total agricul-
tural land), a three-fold increase compared with 
the situation in 2006. The programme set the 
target of reaching 31,000 hectares of land under 
ecological cultivation by 2010. However, it is clear 
that global warming and smaller amounts of rain 
may have negative consequences for ecological 
produce and harvest collection, particularly in 
the fl owering period, depending on the intensity 
and length in time of the factor. These trends may 
undermine further enlargement of the ecological 
sector in Moldovan agriculture.

National Programme “Moldovan Village” 

(2005-2015) 

This programme was elaborated as part of the 
National Strategy for Economic Growth and 
Poverty Reduction and represents the political 
framework for sustainable rural development 
in the Republic of Moldova between 2005 and 
2015. According to the programme the natural 
environment in the rural area is continuously de-
grading due to irrational use of natural resources, 
over-intensive exploitation of farm lands, use of 
harmful technologies, and water and air pollu-
tion. To some extent, this programme takes into 
account the changing climate and its impact on 
rural development. According to the programme 
in order to adapt to changing climate, it is neces-
sary to increase the forestation level, by planting 
and regenerating the protective forest stripes 
around agricultural land, including by using car-
bon credit resources for achieving this goal. The 
programme also stipulates a range of measures 
for improving weather monitoring and the fore-
casting system. However, there is not enough 
information regarding the implementation and 
monitoring of this programme. The last govern-
mental decision assessing the implementation of 
the programme dates back to 2006, and at that 
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time the government warned ministries, govern-
mental agencies and local public administration 
to “speed up” its implementation. 

Adaptation measures and recommendations

Land irrigation as adaptation strategy: 

how feasible it is?

Moldova is located in an insuffi  cient wet zone 
which results in a high frequency of droughts, 
particularly in summer. Low amounts of precipi-
tation constitute the main natural factor which 
contributes to the insuffi  ciency of humidity. The 
amplitude of the negative impact that droughts 
can exert on the agriculture of the Republic of 
Moldova was shown in 2000, 2003 and, the most 
recent and severe episode, in 2007. The only solu-
tion for off setting insuffi  cient rainfall is artifi cial 
land irrigation, but it is not universally applica-
ble in the whole country. Even more, as shown 
in the chapter CLIMATE CHANGE AND WATER 
RESOURCES, in this century the global warming 
may signifi cantly contribute to a reduction in the 
quantity of water available for irrigation.

The most widespread irrigation systems in 
Moldova are irrigation by canals, by sprinkler and 
the drip irrigation. These systems are used for 
fi eld crops, vegetables, orchards and vineyards. 
Drip irrigation has introduced to modern agricul-
ture the concept of combining fertilisation with 
irrigation, using the irrigation water to distribute 
the fertiliser. Although considered the most ef-
fi cient system for orchards and vegetable plan-
tations, dripping irrigation is not widespread in 
Moldova. 

During the Soviet period, there were about 100 
centralised irrigation systems which were used 
to irrigate 310,000 hectares of land (including 
110,000 hectares on the left bank of the Dniester 
and 200,000 on the right bank). The Dniester and 
Prut rivers were used as water sources for these 
irrigation networks in the past. However these 
systems were ineffi  cient, heavily energy-inten-
sive and were designed only to suit the needs of 
the large collective farms. According to recent 
assessments, some parts of the former irrigation 
network (50,000-55,000 ha) can no longer be 
repaired, because of the high costs of pumping 
water and their remote placement. The total land 
area in Moldova which can be cost-eff ectively 
restored for irrigation constitutes about 145,000 
hectares. At the same time, about 400 artifi cial 
and natural lakes can be used for irrigation pur-

poses but only to a limited scale due to the poor 
quality of the water.100 These sources can provide 
water for irrigation of about 36,000 ha. 

In the 1990s the irrigation system gradually be-
came useless. Out of the 145,000 hectares of land 
with irrigation potential on the right-bank of 
the Dniester, only 4,000 hectares were irrigated 
in 2001. This indicator can be explained by the 
degradation of the irrigation systems, frequent 
electric power cuts in the 1990s and changing 
land ownership. Since 2001, investments have 
increased the total irrigated area to 35,000 hec-
tares in 2008. Some international donors contrib-
uted to renovating the irrigation system in the 
country. In 2005-2006 the National Agency Apele 
Moldovei received a 32 million MDL grant from 
the European Commission which was used to ex-
tend the irrigation area by 11,000 hectares and 
renovate 15 water pumping stations.

The drought of 2007 had a signifi cant impact on 
farmers’ and the government’s approach to irri-
gation, as they realised that high-performance 
agriculture in Moldova is impossible without irri-
gation. Apele Moldovei, which manages national 
water resources, devised a programme for im-
proving the use of national water resources be-
tween 2008 and 2015. The government, however, 
has not yet adopted the programme. According 
to the programme, it is necessary to irrigate a to-
tal of 300,000 hectares of land in order to ensure 
food security and a stable harvest of the main 
crops. At the same time, the programme states 
that irrigation capacity could potentially in-
crease to 500,000 hectares. According to the pro-
gramme, the latter objective will become possi-
ble after renovating effi  cient irrigation networks, 
building new irrigation systems and implement-
ing the “small irrigation concept”. When restoring 
former irrigation networks it is necessary to take 
into consideration not only economic effi  ciency 
but also the protection of soil and other environ-
mental features.

The objective of enlarging the irrigated area may 
be unfeasible in the long run if current climate 
projections are confi rmed and water resources 
become scarce. Therefore, it is much more impor-
tant to examine how to increase the effi  ciency of 
the renovated irrigation network rather than sim-
ply to extend the network. Experts emphasise that 
drip irrigation would be the most effi  cient and 
could generate high revenues for farmers if used 
in orchards, vineyards, and in vegetable growing. 
Some best practice suggests that investment in 

100 THVA project.
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this type of irrigation could be recovered in one 
year. The outcome of drip irrigation varies accord-
ing to the agropedoclimatic zone of the country. 
In the north, irrigation may contribute to 30 to 40 
per cent increase in harvest yields; in the centre by 
1.4-1.8 times and in the south by 1.8 to 2.5 times. 
Irrigation thus provides the greatest benefi ts in 
zones already experiencing water scarcity and 
which are expected to face the more severe defi -
cits under conditions of climate change.

However, not all lands in the country are suitable 
for irrigation and if not applied properly, sodium 
and salts may harm the soil, diminishing the 
humus layer and destroying soil structure, com-
pacting it, and resulting in ponding, and in some 
instances marsh-type conditions. According to 
some estimates, out of 2,682m hectares of arable 
lands, only 1,237m are suitable for irrigation. Suit-
ability is limited by both land and water charac-
teristics, and degradation processes have further 
reduced the land areas which can be irrigated.101 
The degree to which land is suitable for irrigation 
depends on a range of factors, such as: landscape 
factors (only arable lands with a 2 degree slope 
can be irrigated); soil type (only full profi le soils 
can be irrigated); level of ground waters (deeper 
than 2 m for plain soils).

The soils of the Republic of Moldova are quite 
complex. Over 65 per cent of fertile soils are af-
fected by erosion, landslide and other processes. 
These destructive factors diminish the land areas 
which can be irrigated.102 

The extension of irrigation to the central part of 
the country represents a dangerous factor in con-
ditions of uneven relief and frequent landslides. 
In the south of the country where the salinization 
risk is higher, it is necessary to make a careful se-
lection of soils which are suitable for irrigation. In 
the north of the country underground waters are 
situated 4-7 m under the surface, which consti-
tutes a risk for marsh formation. 

There are also concerns related to water quality. 
In the north of the country, waters have a lower 
salt content, while in the centre and south of the 
country water used for irrigation has a higher de-
gree of mineralisation. Water from the Danube, 
Dniester and Prut rivers meets quality indicators 
and its use for irrigation does not contribute to 
soil degradation. In smaller national rivers, the 
water is of good quality in the upper reaches. In 
the middle and lower reaches, the quality of the 
water is not suitable for irrigation. There is also 

high salt content in lakes (the mineralisation de-
gree ranges between 1,0 and 3,0 g/l) as well as 
other chemically dangerous contents. Using such 
water in irrigation may lead to the soil becoming 
over-saturated with salt. There are only 3 national 
water basins (Costesti, Ulmul and Cahul) which 
store good quality water for irrigation.

Adaptation strategies 

Given that most part of the country is located in 
the sub-humid zone, with frequent droughts dur-
ing the plant vegetation period, it is crucial to un-
dertake measures to adapt national agriculture 
to the changing climate. These measures include 
improving weather forecasting capabilities, pro-
tecting soil fertility, extending effi  cient irrigation 
systems and ensuring proper crop structure. To 
achieve a positive outcome for the adaptation 
programmes, it is necessary to devise sustainable 
action plans for the sector at both national and 
local levels. 

In order to limit the dramatic consequences of 
drought and other extreme weather events for 
Moldovan agriculture it is necessary to use the 
land according to its soil and climate conditions 
potential in each agropedoclimatic zone of the 
country. At the same time it is clear that climate 
change will in any case dramatically aff ect the 
national economy and agriculture. In order to 
reduce the climate change-related risks and the 
anthropogenic factor causing climate change it is 
necessary to introduce new sustainable resource 
management systems. 

There are several options for adaptation, starting 
from technical ones to an individual approach, 
including weather forecasts, improved risk man-
agement, crop insurance and biodiversity con-
servation for reducing the impact of climate on 
people. To achieve a positive outcome for the 
adaptation programmes, it is necessary to elabo-
rate sustainable sector specifi c national and local 
action plans.

There are certain obstacles when attempting to 
adapt agriculture to the changing climate. Specifi -
cally, it is necessary to elaborate regional models 
and climate scenarios for each agropedoclimatic 
zone to provide information on the frequency 
and duration of droughts and frosts and to dimin-
ish the uncertainty rate. Once such information is 
available, it is necessary to elaborate and imple-
ment appropriate good practices in agriculture in 
all farms. Further, coordination and cooperation on 

101 Recomandări pentru prevenirea degradării cernoziomurilor irigate. 
Chişinău şi 1996 Seceta şi metode de minimalizare a consecinţelor nefaste. 
Chişinău, 2007.30 pag.

102 Recomandări pentru prevenirea degradării cernoziomurilor irigate. Chişinău 
şi 1996 Seceta şi metode de minimalizare a consecinţelor nefaste. Chişinău, 
2007.30 pag.
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the national and international level is needed to 
obtain and allocate suffi  cient resources. A number 
of general and specifi c measures can be elaborat-
ed for adapting agriculture to climate change.

No regret measures

  Drought. Risks resulting from drought 
can be diminished by using modern 
farming methods, by adapting plants to 
climate conditions, by achieving optimal 
soil irrigation, and improving weather 
forecasting. It is crucial to improve 
the drought forecasting capacity of 
the National Weather Forecast Service 
in Moldova, by providing access to 
European forecasts and EUMetsat satellite 
data. Improved weather forecasts and 
early warning systems would give farmers 
the necessary time to take precautionary 
measures. In this regard, it is necessary to 
identify the most drought-prone zones 
at a micro-level in order to develop more 
specifi c adaptation measures. Such 
detailed analyses have not been done 
in Moldova so far, however necessary in 
order to adopt measures that are tailored 
to micro-level conditions.

  Soil erosion. Soil erosion may be 
prevented by specifi c agricultural 
measures, better selection of crops 
and better use of effi  cient irrigation, by 
using proper growing and harvesting 
techniques, slope forestation, and slope 
water collection. A key precondition 
for this is better education of individual 
farmers and managers of the big 
agricultural entities. Soil erosion may 
be controlled by the use of engineering 
interventions. However, the most cost-
eff ective method for preventing soil 
erosion is planting trees on aff ected land. 
Moreover, it is necessary to improve the 
soil erosion monitoring system and draw 
up maps that indicate levels of soil risk. 
Many studies and much research on this 
issue have already been done, but for 
these eff orts to continue more and better 
targeted fi nancial support is necessary 
from the central and local budgets. 
Equally important, a better monitoring 
of the use of these funds should be 
established.

  Convection factors. Large harvest losses 
are also caused by convection factors 

in the May-August period and by late 
spring frosts in May. Weather storms are 
frequent from May to August. Hail, heavy 
rainfall and storms contribute to small 
rivers overfl owing. Weather forecast 
bureaus also need special micro-climatic 
maps in order to make timely warnings 
against spring frosts. Using an anti-hail 
missile system is expensive while its 
benefi ts are uncertain and its extension 
is not recommended. It is reasonable to 
introduce anti-hail radar detection, which 
may contribute to providing higher-
resolution weather forecast data. 

Policy recommendations

Moldova is a country with a soil resource that 
represents a way of living for the more than 30 
per cent of the population103 that depends on 
agriculture. Still, agriculture only contributed 10.9 
per cent of Gross Value Added in 2008. To refl ect 
this issue and adapt agricultural development to 
climate change a National Adaptation Strategy 
for the Agricultural Sector could be developed 
and/or amendments should be made to the 
current agricultural development programme. 

These changes should be advanced by the Minis-
try of Agriculture and the Food Industry, in con-
formity with international agreements and con-
ventions signed and ratifi ed by the Republic of 
Moldova, under the supervision of the Inter-min-
isterial Adaptation Commission. This Commission 
would control the process of elaboration and will 
ensure that all sector strategies are linked and ex-
clude the possibility of confl icting provisions.

The same adaptation strategy and/or amend-
ments could provide for provisions on public awa-
reness and information regarding sustainable 
development, new techniques and technologies 
in the agricultural fi eld. 

Priority Recommendations: 

  It is particularly important for Moldova 
to have scenarios for agro-climate 
development. These projections, along 
with a suitable information system, 
would enable the community to respond 
and/or adapt in time to possible threats 
to climate. The proposed Adaptation 
Strategy for the Agricultural Sector or 

103 www.statistica.md National Bureau of Statistics, Distribution of employment by sector 
of economy chart, 2000-2007. Last consulted on August 2, 2009.



Impact of Climate Change on the Agricultural Sector 97

specifi c amendments to the current 
National strategy for the sustainable 
development of the agro-industrial 
complex could include specifi c provisions 
regarding collaboration among

 authorities, academia and interested 
organizations (the Climate Change Offi  ce, 
the Institute of Geography, Hidrometeo, 
etc.) for the establishment of such an 
information system. If this liaison could 
be established, it would involve scientists 
and experts in the process and ensure the 
release of comprehensive information 
to all interested stakeholders, thus 
increasing the level of understanding 
of existing problems.

  The existing consulting service on 
agricultural matters should be improved, 
to ensure a correct use of available 
information and monitor the evolution 
of applied methods. Nevertheless, 
it will teach the general public the 
correct ways of producing and using 
fertilisers. Performing a reorientation of 
the agricultural development so that it 
would take into account not only existing 
environmental problems, but also 
possible climate change impacts could 
be a way of raising standards of living in 
Moldova.

  Applying no-regret measures would be 
a fi rst step toward boosting Moldova’s 
development, specifi cally in the 
agricultural sector.  These measures 
should be identifi ed by the experts in the 
fi eld, with the involvement of the Ministry 
of Agriculture and the Food Industry, 
and promoted through a wide public 
information and awareness campaign.

  Connecting agriculture to regional 
development, which in Moldova are 
separate, would positively infl uence 
further development.

  Development of an agricultural 
market system in rural areas would 
have a benefi cial impact on the 
national economy and on rural human 
development. The market could be 
developed by improving local level and 
national level communication between 

authorities through an informational 
system, by supporting private agricultural 
(including livestock) producers, and 
establishing state subsidies for this 
economic sector. The Ministry of 
Agriculture and the Food Industry, with 
the participation of the Ministry of 
Economy, could establish the structure 
and a regulatory framework for the 
agricultural market system. 

Concrete solutions to be considered by the Go-
vern ment:

i. Agricultural restructuring 

  Provide favourable conditions for a 
functioning agricultural land market 
in order to increase the minimal size 
of peasant farms and promote farm 
enterprise models which have suffi  cient 
agricultural equipment for conducting 
land works;

  Improve national standards and 
legislation according to the CEE Directive 
nr.209/91 on ecologic agriculture;

  Introduce a 4-7 year crop rotation in order 
to protect soil structure and fertility;

  National authorities should promote 
single-farmer agricultural management 
and control systems;

  Producers should agree to establish a 
minimal area of 10 hectares to use for 
appropriate crop rotation methods and 
agricultural equipment;

  Establish a viable economic mechanism 
which would improve price, credit and tax 
policies and contribute to implementing a 
sustainable agricultural system;

  Provide governmental support for 
implementing a sustainable agricultural 
system in all types of farm enterprises, 
with no regard to the economic or 
geographical dimension; 

  Develop a preferential fi nancial support 
programme for eco product farmers;

  Approve in the state budget the 
necessary fi nancial resources for 
conducting annual soil researches on 
a 200,000 hectare area and developing 
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standard “Set of measures for increasing 
soil fertility” in various farm enterprises 
at all levels;

  Speed up reimbursement of VAT to 
farmers when purchasing fertilisers 
and chemical merchandise for plant 
protection;

  Adopt a new crop structure more 
adapted to climate change.

ii. Education and outreach programmes 

for farmers 

  Create the necessary training and 
educational infrastructure for further 
promotion of the sustainable agricultural 
system;

  Promote with governmental support the 
best models of agricultural exploitation 
for small, medium and large farms in the 
3 pedoclimatic zones of Moldova (North, 
Centre and South);

  Launch sustainable agricultural prac-
tices in these farm enterprises and work 
toward their gradual implementation 
across the country;

  Introduce modern land tillage practices, 
with a preliminary testing phase in 2-3 
farm enterprises and further improve-
ment and adjustments to the climate 
conditions of Moldova;

  Improve the national research system for 
conducting required land zoning works 
in order to enhance the land and environ-
mental conditions according to sustain-
able agricultural system requirements;

  Identify in national and international 
collections the genotypes which are best 
adapted to expected climate change 
and introduce them in the national 
selection process; 

  Introduce and promote agrotechnical 
measures enabling the conservation 
of the water in the soil in the drought 
period;

  Implement crop rotation with a 
mandatory perennial plant share 
of 20-25 per cent;

  Provide scientifi c support to agriculture 
and to ecological food production.

iii. Developing agricultural techniques 

and infrastructure 

  Improve the crop rotation system and 
accumulate biological nitrogen in the 
soil by increasing the share of vegetable 
plantations to 20-25 per cent; enrich the 
soil with chemical and organic nutrients;

  Increase the plants’ drought-resistance 
by introducing phosphor and potassium 
fertilisers in the sewing period and 
introducing phosphor, calium, borium 
and microelements in the fl owering 
period; 

  Optimise the nutrition regime of the soil 
by administering 10-12t/ha of organic 
fertilizers annually and 200-220 kg/ha 
of active NPK;

  Develop a biological agricultural 
register (product range and ecological 
classifi cation);

  Develop a corresponding infrastructure 
for achieving technical and material 
endowment of the sustainable 
agricultural system (machines, seeds, 
fertilizers, fuels, pesticides etc.);

  Periodic checking of the quality of water 
used for irrigation;

  Conduct agrochemical and soil research 
for checking soil quality;

  Respect tillage methods on irrigated soils;

  Establish Irrigation Water Consumer 
Associations;

  Establish national laboratories with 
modern equipment for conducting 
agricultural product quality certifi cation;

  Develop infrastructure for collecting, 
storing, processing and selling on of 
agricultural products;

  Ensure integrated plan protection from 
weeds, diseases and harmful agents;

  Implement the production techniques 
of conservation agriculture.
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7. THE IMPACT OF CLIMATE CHANGE ON TRANSPORT 

 INFRASTRUCTURE

7.1. Summary 

Moldova’s roads are perceived as the worst in the 
transition country group and the worst in Europe. 
Many actions envisaged for infrastructure devel-
opment in the Strategy for Land Transport Devel-
opment for 2008-2017 will indirectly or directly 
help the sector deal with challenges related to 
the climate change. However, the Strategy con-
tains no explicit mention of specifi c imperatives 
imposed by climate change on roads and rail-
roads; and strengths, weaknesses, opportuni-
ties and threats (SWOT) analyses fail to identify 
climate change as a main threat. The poor con-
dition of roads is already a signifi cant constraint 
to economic growth and poverty alleviation in 
remote areas. The negative impact of climate 
change on roads could further marginalize those 
isolated communities that already suff er from a 
lack of access to the national labour and product 
markets.

7.2. The current condition 

 of the transportation system

Roads

Transport infrastructure is a critical precondition 
for inclusive economic and human development 
(see Box 15). But roads are of particular impor-
tance for the economic and social development 
of Moldova. Being a geographically small and 
landlocked country, a decent network of national 
and local roads is the optimal solution for trans-
porting both freight and passengers inside the 
country and for middle distance international 
transportation. Presently 95 per cent of passen-
gers and 30 per cent of freight is transported 
by road.104 International roads are also vital for 
Moldova’s integration into the regional economy. 
The Pan-European ninth transport corridor (Hel-
sinki-Alexandroupolis) crosses Moldova’s terri-
tory, as well as four other important international 

Box 15.   Transport infrastructure as a necessary condition for growth – a means for human 

      development

The positive relationship between infrastructure and economic growth is well known, and 
requires little further elaboration. Ironically, however, the links between infrastructure and 
human development are often less well recognised and are not enunciated in terms rel-
evant to policy. 

It is obvious that infrastructure contributes directly to conditions of life not only by increasing 
labour productivity, but also by providing a range of amenities that are either necessary or 
desirable for human existence. The crucial role played by infrastructure development in creat-
ing better conditions of life has been highlighted again and again. Transport and communi-
cations infrastructure is important in terms of providing access to basic health services and 
thereby improving conditions of health and life, particularly for women and female children.

Infrastructure aff ects human development in two ways: fi rst, it supports the processes of 
growth on which much poverty reduction depends; and second, it helps the poor access 
basic services which can improve their lives and income opportunities. At its best, infrastruc-
ture can draw poverty reduction, service provision, and growth into a self-reinforcing virtu-
ous cycle. Infrastructure also has an important impact on human development and poverty 
through growth. It is also an intermediate input into production. Without power and water, 
all but the most basic production would grind to a halt. It raises the productivity of fac-
tors of production by generating the power that allows factories to mechanize, by allowing 
workers to get to work quicker, or by providing the networks through which information on 
health can pass electronically. Infrastructure connects goods to markets, workers to indus-
try, people to services, and the poor in rural areas to urban growth centres. Infrastructure 
lowers costs, enlarges markets, and facilitates trade.

Source:  NHDR team.

104 National Bureau of Statistics, “Passengers and cargo transport in 2008”, 
http://www.statistica.md/newsview.php?l=ro&idc=168&id=2486
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highways. It is no surprise that, as shown in a 
recent research, the poor condition of the roads 
is a critical constraint to Moldova’s economic 
growth.105 Obviously, this has negative implica-
tions for human development and economic and 
social equity as well, because economic growth 
is limited only to big urban areas whereas rural 
areas remain depressed.

With regard to density of the total road network, 
Moldova is in line with regional standards, with a 
road density indicator (37.6 km/100 sq. km.) quite 
close to that of Bulgaria (39.7) and Ukraine (28.1). 
While a few new road projects may be proposed 
in the future, the existing infrastructure is not 
expected to expand signifi cantly in the near fu-
ture. In fact, the road network would be enough 
for the current degree of economic development 
provided that these roads were of high quality. 
However, a number of indicators reveal a very 
low development standard and a poor quality of 
the roads. Only 5,800 km of a total of 10,500 km 
of roads have any capital pavement (either con-
crete or asphalt). The rest have a so-called “light 
pavement” and represent mainly the local roads. 
About 750 km of roads have bitumen pavement, 
3,422 km are paved with gravel and 527 km are 
without any pavement.106 The latter tw o catego-
ries are of particular concern, partly because of 
their vulnerability to climate instability. As shown 
in a World Bank report, due to the inadequate 
condition of the road network, about 40 settle-
ments have no year-round access to the national 
road network and, during the rainy and winter 
seasons, are virtually isolated from the rest of the 
country.107

Little investment has been made in roads in the 
last two decades or so, signifi cantly contribut-
ing to their vulnerability. The level of funding 
of roads works declined from about 80 per cent 
of total necessary funds in 1990 to less than 10 
per cent in 2000. It rose to 20 per cent of needs 
by 2006, but obviously this is still inadequate. 
As result of constant underinvestment, the road 
network has almost collapsed in terms of qual-
ity (Chart 30). While in 1992 about 70 per cent of 
the total roads network was assessed as being of 
good or satisfactory quality, in 2006 only 7 per 
cent received this qualifi cation. The quality of the 
local roads is even poorer. Taking into account 
their physical parametres as described in the par-
agraph above, only 2 per cent of the total length 
is of fair or good quality. As shown in the offi  cial 

documents, the total economic losses caused by 
underinvestment in roads over the past 15 years 
are four times larger than the money “saved” due 
to underfunding. 

Given these statistics, it is no surprise that Moldo-
va’s roads are currently perceived as the worst in 
the group of transition countries and in Europe 
as well (Chart 30). According to some estimates 
“about 78 per cent of the national roads and 88 
per cent of the local roads have reached the end 
of their economic life and are technically outdat-
ed”.108 Such a situation may in the long run under-
mine the human development of the country by 
diminishing the returns from economic growth 
to the poorest part of the society living in remote 
or isolated rural areas.

Chart 30.    Evolution of the quality 

 of the roads in Moldova

Source:  Strategy for Land Transport 
Development 2008-2017.

Chart 31.    Quality of road infrastructure 

in the transition countries (1=underde-

veloped, 7= extensive and effi  cient 

by international standards)

Source:  WEF, Travel&Tourism Competitiveness 
Report 2009.

105 Bozu Valentin, Caragia Dumitru and Gotisan Iurie, “Final Analysis of 
Constraints to Economic Growth”, available athttp://ksghome.harvard.
edu/~drodrik/Growth%20diagnostics%20papers/Moldova%20CA_
Bozu,Caragia&Gotisan.pdf. 
106 Expert-Grup, „State of the Country Report”, 2008.

107 World Bank, “Moldova: transport strategy update with emphasis on the road 
sector”, December 2002.
108 World Bank, http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/
ECAEXT/EXTECAREGTOPTRANSPORT/ 0,,contentMDK:20647585~pagePK:
34004173~piPK:34003707~theSitePK:571121,00.html.
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Railways

Railways are important for the Moldovan econo-
my due to their central role in cargo transporta-
tion, particularly in long-distance international 
transport towards Russian and other eastern 
markets. Rail transport to Western countries is 
constrained by railway gauge incompatibility. The 
Soviet 1,520 mm standard is used in Moldova and 
its Eastern neighbours, whereas the European 
1,435 mm standard is used in Romania, Moldova’s 
neighbour to the West. In 2008, railway transpor-
tation accounted for 68 per cent of the total trans-
ported cargo in Moldova.109 Long-distance cargo 
is in fact the main profi t centre of the incumbent 
state-owned operator (“Caile Ferate ale Moldovei” 
– “Moldova Railways”), which also maintains some 
non-profi table operations like domestic pas-
senger transportation and even some non-core 
assets (construction, electricity, telecommunica-
tions, health and other divisions). Presently about 
80 per cent of the Moldova Railways’ income is 
derived from international cargo transport. In a 
number of Moldova’s local communities – such as 
Basarabeasca, Ocnita - the economic well-being of 
the people depends signifi cantly on railway traffi  c 
and associated services.

Generally, railways are in a slightly better condi-
tion compared to the roads, however they are 
not radically better (Chart 32). While some repair 
works have been carried out recently (such as the 
repair of Chişinău train station) and the network 
was even extended by building the Giurgiulesti 
– Cahul branch, the main infrastructure contin-
ues to deteriorate because Moldova Railways  
does not have the necessary resources to fund 

urgent maintenance works. The company oper-
ates only Diesel locomotives. These move at a 
very slow speed both because they are old and 
also because of the poor infrastructure. Only 100 
km out of a total of 1,318 km of the railway sys-
tem is electrifi ed and only 140 km is double track. 
All the rolling stock has been inherited from the 
USSR and is in a very poor condition.

Air transportation

Air transportation has become increasingly im-
portant over the past decade, with the number 
of transported passengers more than doubling 
between 1996 and 2008. Still, the capacity of air 
transportation in Moldova is underused, both for 
passengers and freight.110 While air transporta-
tion is currently not important for cargo trans-
portation, the situation may change in the future 
if Moldova manages to make use of its central 
geographical position between East and West. In 
the Republic of Moldova there are 5 airports cur-
rently, but only Chişinău airport is regularly used 
for fl ights and is completely functional. Marcules-
ti airport is expected to enter into regular service 
soon as a Free Economic Zone and will be used 
for mid-range cargo transport. A signifi cant part 
of the fl eet is formed of technically outdated So-
viet models and should be replaced with modern 
aircraft. Airport infrastructure needs to be mod-
ernised as well.

Naval transportation

Moldova is a landlocked country and does not 
have direct access to the sea. However, it can use 
to a limited extent its internal waterways – the 
lower Prut and Dniester rivers and its narrow 
gateway to the Danube shore (800 m) - to receive 
small seagoing vessels. There is one maritime 
port and four river ports in Moldova (including 
three under the eff ective jurisdiction of the Tran-
snistrian authorities). 

Despite rapid growth in cargo transportation in 
2006-2008, currently the internal waterways have 
a negligible role in passenger transportation and 
a minor one in freight transportation (about 1.3 
per cent of total in 2008). The Government has 
some plans regarding this mode of transport, 
as shown by a recent Governmental decision re-
garding the approval of a development plan for 
river transportation in Moldova.111 The prospects 
for this mode of transportation are, however, 
signifi cantly constrained by the confl ict with the 
breakaway Transnistrian region which stretches 

Chart 32.    Quality of railway infrastruc-

ture in the transition countries (1=under-

developed, 7= extensive and effi  cient by 

international standards)

Source:  WEF, Travel&Tourism Competitiveness 
Report 2009.

109 National Bureau of Statistics, “Passengers and cargoes transport in 2008”, 
http://www.statistica.md/newsview.php?l=ro&idc=168&id=2486.
110 World Bank, Moldova: Transport Strategy Update with Emphasis on 
Road Sector, December 2002.

111 Government of Republic of Moldova, decision no.453 of 24/03/2008 
regarding the approval of the Concept of development of river transportation 
in Moldova.
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along the Dniester river and by the completely 
worn-out boat fl eet. The Dniester and Prut rivers 
are navigable only partially because of accumu-
lated mire, inadequate use of dams, and a lack of 
dredging equipment for ensuring the necessary 
depth for free vessels’ traffi  c. It is clear that be-
cause of its negative impact on water resources, 
the changing climate conditions can impose even 
more hurdles on the objective of developing a 
river transportation system. This will impede the 
rural and urban communities located along the 
rivers’ valleys to diversify local economies and in-
crease number of jobs.

7.3. Potential climate change impact 

 on transportation system

Potential impact of high temperatures

Higher maximum temperatures that are project-
ed due to climate change will signifi cantly infl u-
ence the highways, even though there are no suf-
fi cient data to quantify the eff ect. 

Long-lasting heat-waves can worsen or even de-
stroy the asphalt pavement of the national roads. 
This phenomenon has already been witnessed 
both in 2003 and 2007, when longer periods of 
high temperatures were registered. The most 
serious damage was to the Chişinău-Balti high-
way. Even on the newly rebuilt Chişinău-Leuseni 
national highway, long portions of the road were 
deformed. The roads from Rabnita and Rezina 
were almost completely destroyed by trucks car-
rying cement from the local factories.

High temperatures in the summertime can also 
cause deformation of the railroad lines which 
are already old and worn-out, can accelerate the 
physical obsolesce of metallic parts in bridges, 
and even cause thermal deformation. In all cases, 
signifi cant limits to traffi  c speed and load weight 
can be necessary, as well as restricting trans-
portation of heavy loads to the night time. The 
need for such restrictions applies both to road 
and railroad transportation and will cause addi-
tional economic losses for operators using both 
systems.

Higher temperatures will require stronger and 
more heat-resistant engines in road and railway 
vehicles and it will be necessary to use on-board 
air conditioners more frequently and intensively. 
Both the stronger engines and increased use of 
air conditioning will further raise fuel consump-
tion. All these will signifi cantly raise the costs of 

both capital investment and operation and main-
tenance costs in land transportation systems. 

High temperature is also likely to infl uence air 
transportation, both aeroplanes and ground in-
frastructure. Hotter air is less dense and requires 
increased portability and power from the aircraft, 
reducing in relative terms the useful weight of 
cargo and requiring longer runways. Warmer 
weather will also infl uence runways in a similar 
way to automobile roads, making them softer 
and more liable to deformation. The only positive 
eff ect is that due to higher temperatures the costs 
of deicing planes and removing of snow and ice 
from the runways may fall substantially, but on 
balance the money saved will be outweighed by 
the additional expenses. 

Potential impact of changes in precipitation

Drier and hotter weather is likely to have a posi-
tive infl uence on highways as it will be associated 
with reduced humidity of the roadbed, especially 
in spring and autumn. Reduced humidity will 
likely reduce the risk of landslides and soil ero-
sions which presently aff ect many national roads 
in Moldova. Also, less precipitation and higher 
temperatures in the winter mean fewer costs 
for snow and ice control measures on the roads. 
However, a change in precipitation patterns is 
very likely to negatively aff ect local roads which 
are not covered with an asphalt surface and have 
shallow roadbeds. As winters in the 21st century 
in Moldova become warmer and wetter, many lo-
cal roads are likely to become impracticable due 
to moisture and mud. As a result, many more ru-
ral communities will become virtually separated 
from the rest of the country during the winter 
season or in rainy periods (there are about 40 
such communities at present). 

Dry conditions in the summer are very likely to 
aff ect the level of the water in the Prut and Dni-
ester rivers. This may undermine the develop-
ment of the river transportation plans presently 
being nurtured by the Moldovan government. 
Lower levels of water would fi rst of all impair the 
circulation of the vessels and involve signifi cant 
engineering works for the adaptation of the port 
infrastructure. Lower water levels also mean that 
ships will not be able to carry as much cargo 
(which is presently already signifi cantly limited 
by the shallowness of the Dniester and Prut riv-
ers) and the operational costs will increase signif-
icantly. Lower water levels will also signifi cantly 
constrain the fl ow of the river traffi  c, possibly 
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even requiring additional engineering works to 
allow for two-way traffi  c. 

Potential impact of extreme weather

Heavy local rains associated with storms and hail, 
frequently coming after periods with extremely 
high temperatures, will likely have the most detri-
mental eff ects on transportation. This is a special 
area of concern for urban transport. Heavy sum-
mer rains almost stopped vehicular circulation 
in downtown Chişinău in 2005, 2008 and 2009. 
Violent rainfall also caused additional damage to 
the pavement of city streets, pavement which is 
already in a poor condition. The rainfall water col-
lection system is outdated and unable to accom-
modate heavy rain episodes. The dependency of 
the urban transportation system in Chişinău on 
crossing the downtown area exacerbates its vul-
nerability. 

7.4. Possible adaptation measures 

 and recommendations

While climate change projections are made for 
quite long time periods (up to 2099), some of the 
negative consequences of global warming are al-
ready being felt by the Moldovan transportation 
sector. Even though managers in the transport 
sector can today take the position that future 
managers will be responsible for facing climate 
challenges and designing adaptation measures, 
the capacity of the next generation of manag-
ers very much depends on what today’s manag-
ers do. This is mainly because of the long-last-
ing eff ects of infrastructure decisions. Therefore, 
today’s decision makers should at the very least 
adopt no-regret measures. A general no-regret 
measure would be to incorporate climate change 
considerations into the technical standards guid-
ing the design of the transportation infrastruc-
ture in all transportation modes. This will have 
systemic eff ects in long term.

Priority Recommendations

A solution to reduce the negative impact of cli-
mate change on transportation would be the 
creation of a National Adaptation Strategy for 
the Transportation Sector or preparing respec-
tive amendments in the existing sector strategy 
that will cover all types of transport and the road 
infrastructure. 

These changes should be developed by the Min-
istry of Transport, in conformity with international 

agreements and conventions, signed and ratifi ed 
by the Republic of Moldova, under the supervi-
sion of the Inter-ministerial Adaptation Commis-
sion. This Commission will control the process of 
elaboration and will ensure all sector strategies 
are inter-linked and exclude the possibility of 
confl icting provisions.

  The Republic of Moldova could sign up 
to the Pan-European Transport Corridor 
network. It would help spur economic 
growth, off ering transportation networks 
that link the country to European regions, 
as well as freedom of movement for 
goods, persons and services.112

  In air transportation, reducing the 
exposure and vulnerability of the sector 
to weather conditions constitutes a no-
regrets option and would improve sector 
performance regardless of the magnitude 
of climate change. This is because bad 
weather is currently the main cause of 
route delays or fl ight cancellations. One 
specifi c no-regrets measure, which is 
also a “win-win” measure, is to replace 
weak runways with stronger runways. 
In addition to helping meeting climate 
chance challenges, this measure will 
also enable Moldovan airports to receive 
bigger planes, thus reducing the relative 
operational costs.

  In road transport, building higher-quality, 
more weather-resilient automobile roads 
will lead to higher performance of the 
sector, fewer accidents and reduced 
economic costs for operators. This is a no-
regrets measure because new materials 
and new road technologies are necessary 
in any case in Moldova where the poor 
quality of roads poses a critical constraint 
to economic growth.

Some more specifi c recommendations related to 
climate change follow below:

  As winters in Moldova will become 
warmer, it would be reasonable to soften 
requirements regarding the depth of the 
roadbed and to use the resources saved 
to improve the quality of the surface, 
through use of thicker layers of asphalt 
and less viscose materials.

112 http://ec.europa.eu/transport/infrastructure/basis_networks/basis_networks_en.htm 
last checked on October 30, 2009.
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  Bridges have to be inspected more 
carefully and at regular intervals, 
particularly with the aim of discovering 
thermal deformations and replacing parts 
that are too soft with harder metal.

  To minimize the impact of the heavy 
trucks on roads surface, amendments to 
the Road Circulation Codes need to be 
adopted prohibiting the circulation of 
heavy trucks in midday in summer. 

  A similar recommendation to that above 
is needed in the case of railroad freight 
transportation. 

  In the railroad sector, the electrifi cation 
of the railway and replacement of Diesel 
locomotives with electrical engines is 
necessary in any case in order to save 
money and accelerate circulation. This is 
a “win-win” option because locomotives 

with electrical engines will be less 
vulnerable to future higher temperatures.

  In the short term, in order to adapt 
Moldova’s emerging river transportation 
to global warming, it is necessary to 
deepen the traffi  c routes in the lower 
Dniester and Prut rivers and make 
corresponding improvements to the 
existing ports.

  However, in the longer term, Moldova’s 
plans to rehabilitate the river 
transportation system may be completely 
undermined by decreasing rainfall and 
the associated reduction of the water 
level in the Dniester and Prut rivers. 
However, it is not clear to what extent this 
might be counterbalanced by rising sea 
levels expected in the next 50-100 years. 
A more detailed and scientifi cally-sound 
assessment is necessary in this regard.
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8. CLIMATE CHANGE IMPACT ON THE ENERGY SECTOR

8.1. Summary 

Climate change will have a range of eff ects across 
the energy sector. Energy supply, demand and in-
frastructure will all be aff ected as climate-related 
risks will take their toll. Moreover, these risks are 
set to heighten the already quite salient vulner-
abilities of Moldova’s energy sector. Since Moldo-
va’s strategic framework does not fully take into 
account climate change risks to the development 
of energy sector, it may well happen that climate-
related evolution will put a question mark over 
the feasibility of the ambitious goals. 

8.2. The current situation 

 in Moldova’s energy sector

Moldova’s energy sector displays a series of vul-
nerabilities, which mostly stand to be magnifi ed 
by climate change eff ects. The vulnerabilities can 
chiefl y be observed in areas such as production 
capacity, energy effi  ciency and security of supply 
and are to a certain extent determined by the in-
terplay of historical and geographical factors.

Thus, Moldova has only very limited energy pro-
duction capacities, limited mostly to electric-

Box 16.   Access to energy and human development

Access to modern energy services is fundamental to fulfi lling basic social needs, driving 
economic growth and fueling human development. This is because energy services have 
an eff ect on productivity, health, education, safe water and communication services. Mod-
ern services such as electricity, natural gas, modern cooking fuel and mechanical power are 
necessary for improved health and education, better access to information and improved 
agricultural productivity.

When looking at linkages between energy services and human development in low income 
countries, empirical evidence shows that a threshold level of modern energy services is 
required to achieve growth and improvement in human development in developed and 
developing countries. Higher energy consumption in low income countries is frequently 
linked to higher levels of greenhouse gas emission, since usually no modern or ecologically 
less damaging energy sources are available. Addressing the energy needs of developing 
and low income countries requires a combination of strategies and actions, including the 
following:

 Developing country governments should commit to expanding access to modern 
energy services by making it a national development priority;

 Strategies for rural electrifi cation should be based on decentralised power genera-
tion. Decentralisation has the potential to assist with technology transfer, increased 
equity in distribution and consumption, and increased participation of local people 
in the supply of energy services;

 The realities of poor people’s economic means should also be borne in mind in any 
energy reform. There should be a wide range of energy technology options to en-
sure that poor people can make a choice based on their income and be able to 
switch fuel in response to price fl uctuations.

Source: Extract of Amie Gaye, 2007, Access to Energy and Human Development, 
HDRO Occasional Paper 2007/25.
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ity production by 3 co-generation power plants 
(CHPs, producing both electricity and heat) and 
one hydro power plant. Most of the production 
capacities were constructed in period 1950-80, 
while the plant with the highest generative capac-
ity is Cuciurgan power plant, which is situated in 
the break-away region of Transnistria and is there-
fore beyond   control of the Moldovan authorities. 
Although the joint production capacity of elec-
tricity in the Republic of Moldova (Transnistria in-
cluded) was estimated at 3,000 MW in 1990, more 
recently (as of 2006)113 it was estimated at 1,200 
MW due to infrastructure having become worn 
out. Furthermore, since 80 per cent of the total 
capacity is in the Transnistrian region, the actual 
production capacity is much lower. Currently, due 
to wear-out the actual power generation capacity 
in right-bank Moldova is less than half the original 
installed capacity, estimated initially at 435MW.114 
At the same time, since domestic energy is pro-
duced at worn-out plants and a large part of the 
energy infrastructure (especially thermal energy 
infrastructure) is obsolete, energy effi  ciency is 
very low in Moldova: energy intensity is estimated 
to be three times higher than in the EU.115

Given the limited domestic energy generation ca-
pacities, Moldova relies heavily on imports to sat-
isfy its energy needs: imports made up almost 90 
per cent of the total in 2007.116 Limited domestic 
market liberalisation and a lack of diversifi cation 
in the supply of natural gas (the Russian state-
owned company Gazprom is the only supplier) 
exacerbates still further Moldova’s vulnerability to 
interruptions of foreign energy supplies. This de-
pendency is also magnifi ed by historical factors. 
Since Moldova’s energy sector was designed as an 
integral part of the Soviet Union’s integrated sys-
tem, it was and still is deeply integrated into fSU 
power system. Thus, Moldova’s power grids are 
mostly connected (15 interconnects) and actually 
integrated with the Ukrainian power grid system 
and much less so with Romania (with which it has 
4 interconnects), while natural gas pipelines go 
only an east-west direction, transporting Russian 
gas to the Balkans, while no reverse connection 
has been established. For example, the impaired 
gas transportation system resulted in the fact that 
Moldova duly became a collateral victim of the 
Russian-Ukrainian gas dispute last winter. 

The main energy resources consumed are natural 
gas, petrol and electricity (see Chart 33).

Households and industry are the main consumers 
of electricity and gas (which is also used for heat 
production). At the same time, energy consump-
tion has fl uctuated signifi cantly over the past 20 
years. In the wake of Moldova’s independence en-
ergy consumption fell almost fi ve-fold between 
1990 and 2000 following a dramatic contraction 
of the economy and a steep decline in personal 
incomes as the domestic economy embarked on 
a transition path. As economic growth resumed 
and personal incomes started to grow, energy 
consumption started to pick up as well, increas-
ing by 20 per cent between 2000 and 2006.117 Ac-
cording to the National Energy Strategy, energy 
consumption is expected to more than double 
by 2020. Use of renewable energy remains quite 
limited so far, being estimated at 3 per cent to 
4 per cent of the total (hydro and fi rewood, see 
more in Box 17).118

Given the external vulnerability of the Republic of 
Moldova towards disruptions and price hikes in 
the foreign energy supply, it is hardly surprising 
that recent developments on the global energy 
markets have hit Moldovan consumers particu-
larly hard. Over the past few years, prices for im-
ported gas and electricity have risen many times 
over, especially for gas, as Russia has started to 
apply a new price policy toward fSU countries. 
Furthermore, rising prices appear to undermine 
state eff orts aimed at installing gas networks in 
rural Moldova, since exorbitant gas prices pro-
hibit rural consumers from connecting to the 
networks. 

Chart 33.    Main types of the energy 

 resources, %

Source:  Statistical Yearbook, NBS, 2008.

113 National Energy Strategy of Moldova (2007-2020).
114 Report on National Policies in Energy Effi  ciency and Renewable Energy 
Sources, Ministry of Ecology and Natural Resources, June, 2009.
115 National Energy Strategy of Moldova (2007-2020).

116 Statistical Yearbook of the Republic of Moldova, NBS, 2008.
117 NBS.
118 Report on National Policies in Energy Effi  ciency and Renewable Energy 
Sources, Ministry of Ecology and Natural Resources, June, 2009.
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Tariff s for heat energy also started growing as a 
result of rising gas prices and the complicated sit-
uation in the heat generation sector in Chişinău, 
Moldova’s capital, which put painful strains on 
households as well as the public budget. Even the 
date of the start of the heating season for such 
social public institutions as hospitals, schools 
and kindergartens is often a bone of contention, 
without even mentioning the exceptional situa-
tion of last winter when a cut-off  in the gas sup-
ply endangered the normal functioning of many 
important social institutions in Moldova.

Both energy scarcity and its expensiveness (rela-
tive to low population incomes) can have signifi -
cant impacts on human development. Such so-
cially important institutions as hospitals, schools 
and kindergartens are vitally dependent on en-
ergy supplies. While electricity supply is very reli-
able, the heat supply, whether centralised as in 
Chişinău, or autonomous, as in towns and rural 
areas, is not. In Chişinău, the main cause of dis-

Box 17.   Renewable energy potential in the Republic of Moldova119

The following renewable energy sources can be employed in the Republic of Moldova: bio-
mass, solar, wind, hydro and geothermal energy. Overall, the technical potential of these 
energy sources (excluding geothermal) is estimated at 2,500 tonnes of oil equivalent (toe). 

Solar energy potential is estimated at 1,200 toe. The National Programme for developing 
renewable energy sources envisages a three-fold use of solar energy: drying agro-products, 
water heating and electricity production in photovoltaic installations. The Programme en-
visages three separate projects for each type of resource that would have estimated costs 
of 8m, 8.4m and 0.2m Euros respectively. The energy produced would substitute for 38.5, 
11.5 and 0.5 toe respectively and would reduce GHGs by 38.5, 11.5 and 0.5 thousand tonnes, 
respectively.

Biomass energy potential is estimated at 2,700 toe. The biomass, mostly fi rewood and wast-
ed wood, is envisaged to be used for house heating and cooking through modern installa-
tions with eff ective power of not less than 75-80 per cent. Overall costs for woods, biogas 
and biofuel energy production would be 7.6m Euros, resulting in 117 thousand toes of an-
nual fuel substituted and a 258 thousand tonne GHGs reduction. 

Wind energy potential is estimated at 0.7 toe. Wind energy is envisaged to be used for elec-
tricity production at stations with general installed power capacity of 8MW. According to 
the Programme, an investment of 5.5m Euros is required, which would result in a substitu-
tion of 5 toe of fossil fuel energy and a reduction of GHGs emissions of 16,900 tonnes.

Hydraulic energy potential is estimated at 0.3 toe. In order to use it, several mini-plants were 
envisaged to be constructed with power of 200-400 kW and fl ux mini power plants with 
total power of 100 kW on the Dniester, Prut and Raut rivers. This energy is expected to be 
used for small-scale irrigation. Implementation of the planned activities would require 10m 
Euros investment, leading to annual fuel substitution of 23,800  toe and GHGs reduction of 
13,000 tones.

Source: National Programme for developing renewable energy sources (2003-2010).

ruptions is high tariff s set in a non-transparent 
manner by the bankrupt heat provider. These 
disruptions are further exacerbated by political 
meddling and an ineffi  cient bill compensation 
policy for the vulnerable population, while in 
previous years, city hall subsidised heat provision 
for the whole population of Chişinău. At the same 
time, the centralised heat provision infrastructure 
is obsolete and loss-making, while the heat pro-
vider is facing a bankruptcy procedure.

In towns (where centralised heating has either 
not been maintained or is absent altogether) and 
rural areas public authorities and the population 
rely mostly on coal, to heat socially important 
buildings, and fi rewood, to heat dwellings. These 
methods, however, even if slightly cheaper, are 
much less effi  cient and healthy ways to heat.

Hence, if only indirectly, spillovers from the en-
ergy sector may signifi cantly aff ect human devel-
opment in Moldova. 

119 Th ere is also potential for energy production from urban waste, however, its potential 
has not been properly estimated so far.
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8.3. Possible impact of climate 

 change

The possible eff ects of climate change are set to 
have a marked impact on the Moldovan energy 
sector, being sometimes exacerbated by the vul-
nerabilities outlined above. 

The impact of climate change is most likely to be 
felt in the energy distribution infrastructure, and 
in changing patterns of energy demand and en-
ergy production capacities (supply). 

  Impact on distribution infrastructure. 
More frequent and more violent extreme 
weather events such as storms or 
lightning strikes could damage supply 
grids and present a threat to electricity 
transmission and distribution.120 In 
Moldova, recent extreme weather events, 
such as the fl oods of 2008, caused 
serious disruptions to power supply in 
the aff ected locations. At the same time, 
other weather calamities, such as strong 
winds and heavy rains, reportedly caused 
local power supply disruptions in diff erent 
Moldovan regions in July 2009. Almost 
300 localities suff ered power supply 
disruptions in January 2009 because of 
strong winds and related events. 

  At the same time, the Report’s climate 
projections (see CLIMATE CHANGE 
AND ITS CHALLENGES FOR MOLDOVA) 
envisage increases in the maximum mean 
and absolute temperatures, which are 
associated with an increased frequency 
of extreme weather events, meaning the 
increased strain on the country’s power 
distribution networks can easily 
be anticipated. 

  Furthermore, if a warmer climate results 
in growing energy demand, then extra 
power demand could cause transmission 
lines to sag, lowering the eff ectiveness and 
effi  ciency of the distribution system.121

  Changing patterns of energy demand. 
Overall, climate change is associated 
with rising temperatures which can 
result in a lower demand for heating 

during winter and higher energy demand 
through summer due to a surge in the 
use of air conditioning. The rise in energy 
demand due to hotter summers will take 
place across southern Europe and the 
Mediterranean region.122 Moldova will 
be no exception. The Report’s climate 
projections show that temperature 
increases will be observed throughout all 
annual seasons. 

 Thus, it is expected that springs will begin 
earlier and autumns will last longer, while 
in aggregate the duration of the warm 
period may increase by 3-4 weeks in the 
2020s and by over two months by the 
2080s. The anticipated rise in the number 
of days with temperature over 10°C 
will mean that building heating will be 
required on a smaller number of days (in 
Chişinău centralized heating season starts 
when daily temperature is below 8°C).

 At the same time, the Report’s projections 
show that summers and autumns are 
expected to become hotter and drier. 
Therefore, demand for the electricity 
required to ensure air cooling in the 
buildings is likely to surge. Even without 
taking climate change eff ects into 
consideration, electricity consumption 
is expected to grow by over 15 per cent 
over the period from 2006 to 2020.123 
Taking into the equation climate change 
eff ects on demand could push demand 
for electricity still higher.

  Climate change can also aff ect energy 
supply. Although Moldova currently 
mostly covers its energy needs through 
imports, the National Energy Strategy 
envisages strengthening local production 
capacities by modernising and enhancing 
the existing CHPs (I, II and North) as 
well as constructing new mini-CHPs. 
Another focus of eff orts will be boosting 
production from renewable sources, 
such as biomass, solar and wind energy. 
However, climate and water availability 
projections show that some of these plans 
may be put at risk when climate change 
eff ects start making themselves felt. 

120 German Strategy for Adaptation to Climate Change, 2008.
121 Colombo et al, quoted in Th e Impacts and Costs of Climate Change 
Report, Paul Watkiss et al., 2005, Commissioned by European Commis-
sion DG Environment.

122 Energy and Environment Report, European Environment Agency, 2008.
123 Th e National Energy Strategy (2007-2020).
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Thus, currently 65 per cent to 70 per cent of total 
water is used in industrial heating and cooling and 
hydro-energy production (see CLIMATE CHANGE 
AND WATER RESOURCES). However, as has been 
shown, water quantity in Moldova is quite sensi-
tive to climate change eff ects. Thus, water scarci-
ty will start adversely aff ecting national develop-
ment goals by 2020 if only surface water is taken 
into account. If ground water is added then water 
scarcity will become a development obstacle by 
2030. Furthermore, one of the climate change ef-
fects on water supply will be growing instability 
in annual water fl ows: growing short-term over-
supply due to spring and fl ash fl oods and scarcity 
due to longer and more severe droughts. Hence, 
growing water scarcity may become the main 
obstacle to enhancing local hydro- and cogen-
eration power production.

Furthermore, the climate projections (see CLI
MATE CHANGE AND ITS CHALLENGES FOR 
MOLDOVA) show that the anticipated worsening 
of humidity conditions and growing aridisation 
may result in a deterioration of the ecological-cli-
matic conditions for plant growing towards the 
end of the century. In the longer run it represents 
a serious threat to energy production from bio-
mass.

8.4. Policy discussion and 

 recommendations

Policy framework

Moldovan authorities are fully aware of the main 
challenges facing the country’s energy sector. 
Some governmental documents tackle these 
challenges as a group, others focus on only one 
of them.

The most comprehensive document to date is 
the National Energy Strategy (2007-2020). The 
strategy correctly traces the main problems for 
Moldova’s energy sector. It outlines as the main 
objectives ensuring the security of the energy 
supply, promoting energy conservation and effi  -
ciency, and making greater use of renewables in 
order to satisfy domestic energy demand. Thus, 
it sets the ambitious target of making renewable 
energy sources achieve 10 and 20 per cent shares 
in the energy balance by 2010 and 2020, respec-
tively. On conservation and effi  ciency, it envisages 
a revitalization of the National Agency for Energy 
Conservation and implementation of the National 
Plan for Energy Conservation (2003-2010).

It also seeks to boost local production capacity by 
setting up small hydro power plants that would 
decrease the country’s dependence on external 
energy supplies. Another step in this direction is 
the privatisation of CHPs with the aim of modern-
ising them. At the same time it emphasises policy 
and institutional alignment with EU legislation, 
rules and practice. It also envisages Moldova join-
ing UCTE and the Energy Treaty Community and 
consolidation of the transit capacity of Moldova’s 
power grids and better inter-connection with Ro-
manian power networks.

However, the strategy has little to off er in the 
sense of diversifying gas supply to the country 
and given the distribution network constraints 
the current dependency is set to persist for some 
time to come.

It is worth mentioning that this is the third en-
ergy strategy adopted in Moldova over the dec-
ade from 1997 to 2007. All strategies had more or 
less similar objectives, and both earlier strategies 
achieved very little with no proper assessment 
conducted of the reasons for their failure. If his-
tory is any guide, the implementation of the cur-
rent strategy will be a tall order. So far, less than 
0.1 per cent of the funds envisaged for the 2007-
2020 period was actually invested in the imple-
mentation of the strategy’s objectives. At the 
same time, the schedule set for harmonization 
with the EU acquis communautaire in the energy 
sector is also not being respected and adoption 
of the respective amendments has been lag-
ging.124

Progress has also been very uneven in meeting 
the relevant goals set out in the EU-Moldova Ac-
tion Plan. Among the most signifi cant failings are: 
a lack of funds to support the implementation of 
many infrastructure and legislative actions; tariff  
distortions have been reduced but still persist; 
eff orts on energy effi  ciency and renewable en-
ergy have been limited; privatization in the sec-
tor stagnated while the situation in the thermal 
energy area remains notoriously poor.125

Adaptation options and recommendations

Although climate change is set to pose signifi -
cant challenges for Moldova’s energy sector, it 
should be said that most of the solutions on the 
table need to be implemented even if climate 
change were not taken into account. However, 
the risks stemming from climate change are set 
to heighten the existing challenges even further. 

124 Free Trade Agreement between the Republic of Moldova and European 
Union: Feasibility, perspectives and potential impact, Expert-Grup, 2009.

125 See for more details: EU-Moldova Action Plan as capacity test for Moldovan 
Government: Screening implementation of the Plan’s economic provisions, 
Expert-Grup, 2008.
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At the same time, it would be wrong to ignore the 
fact that most of the steps to be taken are already 
in the most important development documents 
of the country, although climate change-related 
challenges are not explicitly taken into consid-
eration. Nonetheless, progress in implementing 
these measures has been very sluggish at best. 
There are several reasons for this state of aff airs 
amongst which we can mention: 

  Energy issues are rarely on the top of the 
government’s agenda, save in outright 
crisis situations like last winter’s;

  The challenges of climate change 
are rarely refl ected in the country’s 
development policy, and even more so 
within strategic thinking on energy;

  The government has lacked a long-term 
strategic vision regarding development 
of the energy sector and has not ensured 
proper monitoring and assessment of 
the process (recall here the situation 
with the three national energy strategies, 
implementation of which has been never 
properly ensured);

  Proper fi nancing of the activities 
envisaged was never ensured, although 
activities that have been carried out were 
implemented with the support of the 
international donor community.

Given the fact that most of the adaptation eff orts 
represent either ‘no-regret’ or ‘win-win’ solutions 
we think it is worth stressing the most important 
of them as well as outlining their importance for 
the economic and human development of the 
country.

  Flatenning consumption curve. Given 
rising energy prices as well as the 
eventual strain on the development 
of local power production (due to the 
climate change eff ects discussed above), 
rationalisation of energy consumption 
is needed. Since electricity is mostly 
consumed during day hours and much 
less so during night hours, an eventual 
rebalancing of consumption would 
mean more effi  cient use of the electricity 
produced during night hours through 
Demand Side Management (DSM) 
measures. One of the major incentives 

would be the introduction of a tariff  
diff erence for the consumption in 
peak and non-peak hours for industry 
consumers. Overall, the result would be 
a general reduction in the tariff s paid by 
consumers. 

  Changing consumer behaviour. There is 
a need for technological modernisation 
with regard to energy consumption that 
would induce the implementation of 
energy saving lighting and equipment in 
households, industry and in all sectors of 
the national economy. A public awareness 
campaign and relevant tariff  incentives 
(higher tariff s for high energy use) may be 
important steps in this direction.

  Energy effi  ciency and renewable energy 
sources. The National Energy Strategy sets 
very ambitious targets on both accounts. 
However, the record of implementation 
of previous strategies and of National 
Programme for Energy Conservation 
(2003-2010) is dismal. The main reasons 
are probably a lack of consistency in 
public policies. Several steps could help 
re-launch eff orts 
in this direction:

- The introduction of technology stan-
dards for energy effi  ciency (equip-
ment, buildings, etc.);

- The promotion of a tariff  policy that 
supports ‘energy-savers’;

- Educational and information cam-
paigns that would encourage effi  cient 
energy use;

- Modernisation of current energy pro-
duction capacities in order to make 
them more effi  cient. Possible water 
scarcity due to climate change should 
also be taken into account in this re-
spect;

- Support consumers’ eff orts aimed at 
thermal insulation of buildings; here 
again, tariff  incentives can play an im-
portant role. 

 The development of renewable energy 
sources in Moldova is just at the begin-
ning. At the same time, some important 
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steps were taken in 2009, including most 
of all the development and adoption of 
a methodology for calculating tariff s for 
renewable energy and adopting a regula-
tion on the origins of renewable energy. 

 All in all, the importance of renewables 
should not be underestimated. First of all, 
their development is an inherent part of 
the international eff orts at climate change 
mitigation and the promotion of the 
‘green’ economy. Secondly, in Moldova, 
the development of renewable energy 
sources could have important impact 
on the development of rural regions 
given the fact that most projects can be 
implemented on the community level. 
This means renewable energy can ensure 
a more secure supply of energy to small 
rural communities and allow them to 
diversify their energy supply, which has 
become more and more costly and often 
imposes additional costs for connecting 
to centralised networks (especially in the 
case of the gas systems). Furthermore, the 
production of energy from biomass pres-
ents new opportunities for rural farmers 
who are already involved in rape grow-
ing. Development of processing plants 
will also mean better energy supply for 
rural communities (including for heating 
schools, kindergartens, etc.) and a greater 
source of income for the biofuel sold. In 
this respect, however, attention should 
be paid to the growing aridisation risks 
resulting from climate change.

 Initial investments are needed, however, 
for the development of renewable energy 
sources in Moldova. Thus, the govern-
ment should seek more support from the 
donor community for the development of 
such projects as well as create proper con-
ditions for foreign investor interest in the 
production of renewable energy in Mol-
dova. At the same time, renewable energy 
development can provide a favourable 
venue for public-private partnerships.

 Most of the important measures needed 
to promote the development of renew-
able energy sources in Moldova are al-
ready in the National Energy Strategy and 
the Law on Renewable Energy. Among 
those it is worth outlining critical mea-
sures:126

- Harmonisation of the national legis-
lative and regulatory framework with 
the European one;

- Guarantee the openness of the power 
grid network for the selling and distri-
bution of the electricity produced from 
renewable energy sources;

- Ensure that renewable energy sources 
are granted obligatory acquisition 
quotas by the energy providers;

- Promote research on the potential and 
development of renewable energy 
sour ces in Moldova (such as Wind At-
las, Land Register, Solar Radiation Atlas, 
Avai lable Wastes Catalogue (for com-
bustion wood, agricultural and woo-
den wastes, zoo-cultural residues) or 
small rivers hydro-energetic potential). 

  Consolidation of infrastructure and 
adaptation to climate change risks. Given 
the growing risks of the extreme weather 
events that can impair the operational 
capacities of power transportation, 
consolidation of existing networks is 
needed with a focus on wind-proofi ng 
of cables, emergency water connections 
for power plants, etc.127 At the same time, 
the relevant state agencies’ capacity 
to respond in an emergency situation 
should be enhanced.

Policy Recommendations

In-depth sector-specifi c assessments should 
be carried out to establish vulnerabilities and 
concerns related to climate change, such as high 
energy demands, a low water level that may 
hamper electricity production, extreme weather 
events, etc. These assessments will underscore 
the need to rethink and restructure energy sup-
plies, develop renewable energy sources such as 
wind and solar power, and strengthen the elec-
tricity grid to cope with greater fl uctuations in 
demand 128 and will serve as arguments, baseline 
information and incentives for authorities to ac-
tually achieve the National Energy Strategy ob-
jectives.

Priority Recommendations

  A cost-benefi t analysis of all adaptation 
options in order to establish the fi nancial 
capacity of the government and the 

126 Th e Renewable Energy Law (no. 160, of 12.07.2007); see also 
http://courseweb.stthomas.edu/moldova/energy_appendix.htm. 
127 German Strategy for Adaptation to Climate Change, 2008.

128 EU action against climate change. Adapting to climate change. European 
Communities, 2008.
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volume of fi nancial resources needed 
to implement them would also be very 
welcome.

  Objectives, set out in the National Energy 
Strategy should be reassessed in order 
to determine the feasibility of their 
achievement in the time given. Instead, 
objective targets and deadlines should 
be proposed.

  The National Energy Strategy should be 
amended with a chapter providing for 
climate change adaptation measures. 
These measures should be prepared 
after research in the fi eld. In this respect, 
close cooperation between authorities, 
academia and international organizations 
would be desirable. 

These amendments should be developed by the 
Ministry of Economy, which is responsible for the 
Energy sector, in conformity with international 
agreements and conventions signed and ratifi ed 
by the Republic of Moldova, under the supervi-
sion of the Inter-ministerial Adaptation Commis-
sion. This Commission will control the process of 
elaboration and will ensure the inter-relation of 
all sector strategies and exclude the possibility of 
confl icting provisions.

  The strategy could provide for measures 
and incentives for effi  cient use of 
alternative energy resources and at 
the same time reduce energy costs. 
Low levels of energy effi  ciency are 
currently a threat to climate change 
adaptation eff orts. Raising effi  ciency 
levels could transform that threat into 
an opportunity, also generating gains 
for human development.129 Gradual 
evolution and progress towards effi  cient 

use of available energy resources and 
use of renewable sources of energy, on 
personal and/or country level should be 
supported. At the same time there is a 

need to inform the people and to off er 
access to information on alternative 

energy resources and energy 

effi  ciency, tailored based on national 
and local needs of the population. 
Additionally, mechanisms and incentives 
in this respect are necessary and 
cooperation of authorities with scientist 
in the fi eld should be encouraged by 
means of awards and empowerment. It 
could also be based on already existing 
experiences; for example it could support 
the implementation of technologies that 
produce biogas by using manure from 
farming activities and organic wastes. 

In the short run these measures will need strong 
support from authorities, including a fi nancial 
eff ort for a plan to manage the resultant biogas, 
train people in this fi eld and organise manure and 
organic waste collection. But in the long run these 
measures could pay for themselves. In order to 
ensure that this process develops appropriately, 
authorities should cooperate with international 
organisations and private investors for knowl-
edge and experience transfer, especially with 
those who have already had pilot projects in this 
fi eld in Moldova and also start collaborating with 
local private companies in the fi eld to ensure the 
transparency of the process.

  The quality of energy supplied to the 
population and companies must urgently 
be improved. An Action Plan would 
provide for special measures in the case 
of emergencies and natural disasters 
and a means for the population to get 
involved as a watch-dog for the quality 
of services provided. In this respect there 
must be easier ways for the population 
to get involved and express its opinion, 
but the population must also be off ered 
access to information related to the 
specifi c requirements of energy security 
and reliability.

129 Human Development Report 2007/2008.
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9. CLIMATE CHANGE AND HUMAN HEALTH

missible illnesses (cardiovascular and respiratory 
illnesses and tumours). Health may be at risk from 
high temperatures or other changes in the envi-
ronment, including air and water pollution. There-
fore, it is necessary to devise correspondingly ef-
fective measures to diminish the harmful eff ects 
of climate change on human health.

9.1. Summary 

Climate change has a signifi cant impact on human 
well-being (Box 18). The consequences of climate 
change include a rising morbidity rate and general 
human morbidity due to infection and diseases 
(diarrhoea, dysentery, salmonellas) and non-trans-

Box 18.   Climate change, health and human development

To be able to live a long and healthy life is one of the core elements of human development. 
In upcoming years to live a long and healthy life might be more diffi  cult and unsecure, due to 
climate change.

Human beings are exposed to climate change through changing weather patterns (for exam-
ple, more intense and frequent extreme events) and indirectly through changes in water, air, 
food quality and quantity, ecosystems, agriculture, and economy. At this early stage the eff ects 
are small but are projected to progressively increase in all countries and regions.

Main health eff ects are expected in the following areas:

 Direct Temperature Eff ects

 Extreme Events

 Climate-Sensitive Diseases

 Air Quality

 Water availability and water quality

 Indirect impacts via welfare changes

 Indirect impact via changes in ecosystems

Source:  Climate Change and Human Health - Risks and Responses, WHO, WMO, UNEP, 2003.
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Chart 34.   Pathways by which climate change aff ects human health
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9.2. The current state of public health 

 in the light of climate change

Today there are more frequent cases of health dis-
orders caused by the changing climate at the glo-
bal level. Therefore it is necessary to outline spe-
cifi c factors which have harmful eff ects on health 
and elaborate necessary prevention measures. 
Using international130 and national131 sources of 
reference it may be concluded that human health 
depends on climate change and how disease is 
spread. Changes in weather can have direct and 
indirect impacts on human health. Direct impacts 
include deaths from fl oods, low and high tem-
peratures and other climate change-related disas-
ters.132 Indirect include rising numbers of infection 
bearers such as mosquitoes which swarm near 
fl ooded land and spread diseases and a larger 
tick population. Altogether when temperatures 
are high enough these bearers contribute to de-
veloping encephalitis and Lyme disease. Failure to 
supply the population with good-quality drinking 
water also increases the risk of an infection spread-
ing. This exacerbates the risks caused by water 
shortages that are already visible in some parts 
of the country, especially in the southern region 
(see the chapter CLIMATE CHANGE AND WATER 
RESOURCES). Indeed, there is a direct correlation 
between the maximal frequencies of diarrheic dis-
eases and salmonellas in the hottest months of 
the year. In fact, the entire population, especially 
children, are at risk during this period. 

Furthermore, heat-waves and growing air pollu-
tion represent an enormous risk for the elderly 
population, as well as for those with chronic car-
diovascular illnesses resulting from hyperthermia. 
Another important risk is increasing exposure to 
allergic diseases via aeroallergens in part as a re-
sult of changing pollen counts, with allergic rhini-
tis (hey fever) and asthma (aeroallergens are not 
cause but trigger for this illness) being diseases 
mostly associated with this risk. 

Nonetheless, climate change can also bring one 
positive eff ect for human health: as winters grow 
warmer the number of cold deaths (hypothermia) 
is set to decline.

Thus, global warming is not a virtual threat any-
more. Rather, it is a reality with 300,000 deaths 
per year or a destructive power equivalent to the 
tsunami of 2004.133 At the same time in 2003, 12 

European countries reported more than 70,000 
excess deaths compared to the averages for the 
preceding fi ve years.134 Higher temperatures lead 
to a drop in agricultural yields and more limited 
water access, which implicitly may lead to increas-
es in poverty. In developing countries, the poverty 
level strongly depends on environment protec-
tion measures. According to research, 325m peo-
ple around the world suff er because of frequent 
natural calamities, such as fl oods, cyclones or a 
polluted environment.

At the same time, at the regional and European 
level the following trends are anticipated as the 
climate change-related risks:135

  increased heat-wave-related health 
impacts;

  cold-related health eff ects in particular 
in populations with a lack of access to 
energy;

  increased fl ood-related health impacts;

  increased malnutrition in areas already 
aff ected;

  changed food-borne disease patterns;

  changed distribution of infectious 
diseases which potentially contribute 
to the establishment of tropical and 
subtropical species in Europe;

  increased burden of waterborne diseases, 
in populations where water, sanitation 
and personal hygiene standards are 
already low;

  increased frequency of respiratory 
diseases due to higher concentrations 
of ground-level ozone in urban areas 
and changes in pollen distribution 
related to climate change.

This situation, which is relevant for the Republic of 
Moldova as well, has not been considered in draft-
ing necessary policies, strategies or recommenda-
tions. It has to be mentioned that warnings about 
the potential negative impact on human health 
have been included in the First National Commu-
nication of the Republic of Moldova,136 elaborated 
as part of the United Nations Framework Conven-
tions on Climate Change, of which the Republic of 
Moldova is part. However, the basic principles and 
priorities have not been taken into account in the 
corresponding documents and have therefore not 
been implemented.

130 Б.А.Ревич.Изменение климата и угроза здоровью населения России. 
Россия в окружающем мире, 2004. www.rus-stat.ru.
131 N. Opopol, R. Corobov şi a. Schimbările climatului şi potenţialul impact 
al acestor fenomene extremale asupra sănătăţii. Curier medical, 2003; V. 
Stancu. Studiu privind impactul schimbărilor climatice asupra răspândirii 
ascaridozei. Schimbarea climei: cercetări, studii, soluţii (culegere de lucrări). 
Chişinău, 2000.

132 N. Opopol, R. Corobov şi a. Schimbările climatului şi potenţialul impact al 
acestor fenomene extremale asupra sănătăţii. Curier medical, 2003.
133 US Global Change Research Program, 2007.
134 Protecting Health in Europe from Climate Change, WHO Europe, 2008
135 Ibid.
136 Th e First National Communication of the Republic of Moldova, elaborated in 
the framework of the UN Convention on Climate Change, Chişinău, 2000.
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9.3. Potential impact of climate 

 change on human health

In order to determine the impact of climate 
change on health, it is necessary to determine rel-
evant health indicators, which can be dependent 
on climate variations. This analysis will allow us to 
outline the health issues which are determined by 

Table 21.  Climate factors which determine and contribute to the spread of disease

Source:  NHDR team.

Factor Direct consequences Indirect consequences Direct non-transmissible 

consequences

Increasing 
air 
temperature

Heart attack Growing mosquito 
population and potential 
spread of malaria.
Increasing number 
of vector-borne diseases 
spreading 
Lyme disease Tumaur

Severe circulatory diseases: 
hypertensive disease, Ischemia, 
myocardial infarction.
Severe respiratory disease 
(bronchial asthma, pneumonia).

Floods Drowning, injuries, 
diarrhoeal diseases, 
vector-borne diseases

Damage to infrastructure 
for health care and water 
and sanitation

Circulatory illnesses

Polluted 

drinking 

water

Frequent cases of 
diarrhoea, dysentery, 
typhoid fever

Increasing number of digestive 
system sicknesses (gastric ulcer, 
cholecystitis malfunctions);
Urinary-genital system (urinary 
lithiasis), Bone articulations 
(arthritis, polyarthritis)

climate change, general health issues across the 
country and to provide arguments and suggest 
measures for diminishing these consequences. 
The changes in public health indicators depend 
largely on climate changes (see Table 21). 

When general mortality data is taken into consid-
eration (offi  cial data of the Ministry of Health) we 

Table 22.  Morbidity rate from infections, per 100,000 cases (according 
to annual statistical data provided by the National Center for Preventive Medicine)

Source:  Starea sanitaro-igienică şi epidemiologică, indicii de activitate a serviciului sanitaro-epidemiologic de stat (SSES) conform 
rapoartelor statistice a organelor şi instituţiilor SSES pe a.2002. Chişinău, 2003-2008., National Center for Preventive Medicine.

2000 2001 2002 2003 2004 2005 2006 2007 2008

Salmonella 15.9 21.3 21.9 22.4 23.5 21.2 32.13 28.12 18.36

Bacillary dysentery 34.0 17.4 17.8 48.5 38.3 54.1 46.04 34.0 20.8

Typhoid fever - - - - 0.2 0.05 0.03 0.03 0

Intestinal infections 
from undetermined 
and wrongly as-
sumed infection 
agents. toxic food 
poisonings

- 212.2 232.6 264.2 289.2 367.7 236.4 263.8 230.0

Hepatitis A - 124.1 213.7 214.4 83.6 30.7 9.88 5.54 2.83

Malaria - - - 0.68 0.14 0.55 0.42 1.31 1.23

Ascaridiasis - - - 180.6 186.6 182.8 196.1 202.2 177.5

Enteritis, colitis, 
gastroenteritis, 
food poisonings 
caused by identifi ed 
pathogens

- - 93.6 98.4 95.9 127.7 149 175.6 179.8
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see that there is a growing trend towards mortal-
ity from circulatory diseases, tumours, digestive 
illnesses, traumas and poisonings, and respiratory 
disorders. The total mortality rate of the popula-
tion is on the rise as well. Similarly, it is important 
to compare the infection and non-infection mor-
bidity indicators from the past years. This informa-
tion is further displayed in Table 22 and Table 23.

According to the data in Table 22, an increase in 
the prevalence of intestinal infections can be iden-
tifi ed over past years, which are caused by unde-
termined or wrongly identifi ed infection agents, 
food poisonings, malaria or helminthes. There are 
some instances of malaria which however remain 
largely imported. Nonetheless there is a certain 
risk for local cases in the future. A decline in the 
number of cases of hepatitis A is due to fl uctuat-
ing evolution of this malady. 

Changes have also been recorded in the develop-
ment of non-transmissible diseases (Table 23). The 
data for Table 23 serves as a proxy showing a trend 
towards increases in instances of illnesses related 
to climate change: malignant tumour, circulatory 
and respiratory system diseases. 

Interconnection between evolution of health 

indicators, climate and environment changes 

Changes to health indicators may take place only 
under the direct infl uence of climate change on 
the human organism and through indirect envi-
ronmental factors. Two very important transmis-
sion mechanisms, for which the necessary data 

is available, are growing temperatures, leading to 
heat- waves and declining drinking water quality. 

One of the most important factors is rising tem-
peratures. According to temperature estimates 
and projections conducted as part of this Report, 
the average annual air temperature analysis in the 
Republic of Moldova during 1990-2007, which 
is compiled using regression calculation, shows 
an annual temperature increase of 0,0589oC (see 
chapter CLIMATE CHANGE AND ITS CHALLENGES 
FOR MOLDOVA). It means that on average tem-
perature has annually increased during these 
years by 1,06oC. The year 2007 was the hottest 
year out of the last 120 years. The average annual 
air temperature was above the normal level of 2-
2.6oС and reached 10.1-12.3oС. The following year, 
2008, was the second hottest year in the refer-
ence period. The average annual temperate was 
9.7-11.8ºC, which is higher by 1.2-1.9ºC than the 
norm. Air temperatures maximums registered in 
2006-2008 were: + 36 ºC (August, 2006), +41.5 ºC 
(July, 2007) and +39.1 ºC (August, 2008). The mini-
mum temperatures registered in Moldova since 
2006 are on the rise. The minimum temperature in 
2006 was -30 ºC, while in 2007 it was -24.1 ºC and 
-20.5 ºC in 2008.

The projections also show that mean and absolute 
summer maximum temperatures are set to grow 
in the forthcoming decades, while higher mean 
temperatures increase the likelihood of extreme 
weather events. No less importantly, night temper-
atures are also expected to grow magnifying health 
risks stemming from heat-waves still further. 

Source:   National Center for Preventive Medicine.

2000 2001 2002 2003 2004 2005 2006 2007 2008

Malignant tumour 152.6 163.1 167.8 176.6 190.1 193.4 205.3 209.7 212.7

Psychological 

disorders
291.0 311.2 352.5 438.4 338.0 349.1 415.5 405.5

Respiratory 

system diseases 
11,750 10,737 11,192 11,611 10,578 11,035 10,195 9,958

Diabetes 65.0 89.0 106.0 150.0 167.0 178.0 190.0 193.0

Circulatory system 

diseases 
1,010 1,297 1,248 1,426 1,843 2,429 2,125 1,972

Hypertensive 

disease
- - - - 1,061.0 1,635.0 1,425.0 1,295.0

Overall diseases 33,773 33,832 35,233 36,117 36,047 36,674 33,440 32,547 32,330

Table 23.  Morbidity rate from non-infectious diseases, per 100,000 inhabitants
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In summer 2007 the Republic of Moldova experi-
enced a heat-wave. Then, at the start of the heat-
wave, emergency departments recorded increas-
es in the number of calls related to cardiovascular 
and chronic diseases, and a rise in the number of 
calls relating to the elderly and infants. However, 
over the course of the summer, it was noticed that 
people had somewhat adapted to the heat. This 
development is in line with the fi ndings of Europe-
an research projects on the health eff ects of heat 
and heat-waves.137

Currently, there are no criteria for identifying and 
recording deaths from heat-related illnesses in 
the Republic of Moldova, although the Ministry 
of Health does provide guidance on how best to 
protect health during a heat-wave. Although the 
early warning system is considered extremely im-
portant, funding has been lacking.138

Besides adversely infl uencing human health 
though a rising incidence of cardiovascular and 
respiratory diseases, rising temperatures also 
create favourable conditions for a worsening of 
other elements of the environment: underground 
and surface water quality (see chapter CLIMATE 
CHANGE AND WATER RESOURCES), air, soil, crops 
and even food (see chapter IMPACT OF CLIMATE 
CHANGE ON THE AGRICULTURAL sector). While 
the chapters discuss a worsening situation in the 
water sector in more detail, we focus here on the 
consequences of this state of aff airs for human 
health. Table 24 below displays examples of how 
underground water quality changed during 2003-
2008. 

Data analysis shows that chemical, sanitary and 
microbiological indicators describing water qual-
ity in wells have been in steep decline throughout 
the past six years. Thus, it is possible to trace how 
the quality of the wells’ drinking water has evolved 
over time. In 2003, 82 per cent of water in drinking 
wells failed to meet health standards. This share 
went up to 84.8 per cent in 2008. If this trend goes 
on unabated we can expect that throughout fol-
lowing 5 years that share of below-standard drink-

ing water will reach 86.7 per cent. A worsening of 
microbiological indicators for this type of water 
was also observed: the share of below-standard 
water went up from 30 per cent up to 38.4 per 
cent in 2008. If this tendency continues, the share 
of water that fails to comply with microbiological 
standards may reach 44.1 per cent in 2012.

Although, as was noted elsewhere, the quantifi ca-
tion of the health consequences of climate change 
will be diffi  cult, given their lack of specifi city,139 it 
is still possible to use as a proxy some extrapola-
tions based on the average annual data for previ-
ous years. For example, if no measures are taken to 
adapt the population to climate changes, then it 
is highly likely that the mortality rate will increase 
sharply in the short term (up to fi ve years), the mid-
term (5-20 years) and long term (over 20 years). 

Similar consequences may be valid for morbidity 
of the population. Specifi cally, in the short run (5 
years), the population morbidity with intestinal in-
fections will increase from 230 cases per 100,000 
inhabitants in 2008 to 246 cases per 100,000 in-
habitants in 2012. Morbidity with circulatory 
system illnesses is expected to rise from 1,972 to 
2,855 cases. Given such developments, it is possi-
ble that the general morbidity increase may also 
be driven by other diseases which result directly 
from climate variations.

Obviously, extreme weather events stemming 
from climate change do not hit diff erent popula-
tion groups in the same manner: some groups are 
obviously more vulnerable than others. It appears 
that as far as health issues are concerned the rural 
population (especially the poor) will suff er most. 

First of all, the health care services infrastructure is 
much less accessible in rural areas, which means 
still more pain for the rural population. Further-
more, the rural population has a much higher 
share of persons who are not registered with fam-
ily physicians (62 per cent of the total non-regis-
tered) as well as a much higher share of those not 
holding obligatory medical insurance (27.3 per 

Table 24.  Share of drinking water samples from drinking wells which 
are not hygienically suitable (%)

2003 2004 2005 2006 2007 2008

Chemical and sanitary indicators 82,0 83,0 84,0 86,3 82,1 84,8

Microbiological indicators 30,0 31,0 32,0 29,7 31,1 38,4

Source:   National Center for Preventive Medicine.

137 Assessment of health security and crisis management capacity in the 
Republic of Moldova, WHO Europe, March 2008.
138 Ibid.

139 Jonathan M. Samet, Adapting to Climate Change in Public Health, 
RFF Report, 2009
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cent of the rural population vs. 19.9 per cent of the 
urban population). Moreover, every third person 
who does not hold medical insurance is from the 
fi fth poorest quintile. Given the higher prevalence 
of poverty among Moldova’s rural population it 
seems the rural poor come out less prepared for 
coping with the health risks stemming from cli-
mate change.

Secondly, the rural population (around 60 per cent 
of the total) is much more dependent on the non-
centralised supply of water than the urban popula-
tion. Hence, the decline in the quality of water that 
we outlined earlier will disproportionately aff ect 
the rural population. No less important, one of the 
groups most vulnerable to intestinal diseases is 
children, and in this way rural children will be par-
ticularly aff ected. This is quite a worrying prospect 
as it risks adversely aff ect human development 
as well as future educational and employment 
opportunities for these children. Ill-health might 
divert households’ resources away from ensuring 
proper education, which could otherwise lead to 
the promise of better employment opportunities 
and higher living standards in the future. This ef-
fect may be further magnifi ed by the higher inci-
dence of poverty among rural households than 
among their urban compatriots. 

Furthermore, the growing number of hot days is 
especially dangerous for the elderly and people 
with chronic diseases. Here again, the rural popu-
lation is set to bear the brunt of the negative ef-
fects, since rural areas have almost twice as many 
people of pensioner age as urban areas. 

Another important vulnerability is the risk of mal-
nutrition. This vulnerability may appear as a con-
fl uence of two factors: fi rst, an important share of 
the rural population is dependent on smallholder 
subsistence agriculture and, second, the agricul-
ture sector seems to be poised to suff er a signifi -
cant impact from climate change. In the absence 
of adaptation policies, severe climate events, such 
as droughts, fl oods and hails may ruin crops, leav-
ing small farmers with no food and no income, 
meaning that rural children will face serious nutri-
tion risks. It is worthwhile mentioning that already 
in the recent years, approximately 37 per cent to 
40 per cent of children have been suff ering from 
iodine defi ciencies, poor nutrition and anaemia.

Thus, any consistent adaptation policy should look 
at specifi c measures that would ensure relevant 
protection and health care for rural citizenry. Cer-
tainly, this does not mean that urban populations 

are immune to the health risks stemming from cli-
mate change. It just means that they have a better 
chance of coping with these eff ects. 

9.4. Possible adaptation measures 

 and recommendations 

A number of measures are suggested for prevent-
ing the negative impact of climate change on hu-
man health and adapting the public health system 
to weather conditions. These measures mostly 
lie in the fi eld of responsibility of the Ministry of 
Health, though some of them will require support 
from other relevant Ministries and civil society or-
ganizations. 

  national health policies incorporate only 
to a limited extent the risks posed to 
human health by climate change; hence, 
these issues should be further introduced 
into the national health policy agenda;

  the national health legislation of the 
Republic of Moldova should be adjusted 
to the UN Framework Convention on 
Climate Change and international 
progress in this respect;

  the Ministry of Health should update 
the National Health Action Plan in order 
to adequately tackle the relevant risks 
stemming from the climate change;

  measures for combating the 
consequences of climate change in the 
Health section of the National Action Plan 
in relation to the environment;

  have the Ministry of Health elaborate stan-
dards concerning preventive measures for 
protecting humans from climate change 
as well as procedures and guidelines, such 
as treatment guidelines for crush injuries, 
guidelines for emergency surveillance 
procedures during an earthquake or fl ood, 
guidelines for the collection and transpor-
tation of laboratory and environmental 
samples, etc. 140 

Practical measures:

  Introduction of an early warning system 
with regards to extreme weather events, 
such as heat, and water quality trends 
posing serious health risks;

140 Assessment of health security and crisis management capacity in the 
Republic of Moldova, WHO Europe, March 2008.
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  Specifi cally, for managing negative 
eff ects of heat-waves authorities should 
develop capacities for implementing 
globally renowned approaches, such as 
model heat watch systems, based on 
the identifi cation of weather conditions 
historically associated with increased 
mortality in a particular location and then 
the prospective issuance of a warning 
when such conditions arise;141

  Extending further medical insurance to 
fi ll the gaps in the coverage of the poor 
and the rural population;

  Implementing sanitation and water-
treatment projects, including with 
donor support, in order to ensure large 
rural communities and important social 
institutions have quality water access;

  Organisation of information campaigns 
for targeted vulnerable groups of the 
population ;

  During the hot period of the year, provide 
public transport, work places, hospital 
areas, institutions for disabled people 
with air coolers, ventilation systems 
and medical kits;

  Provide family doctors and ambulances 
with diagnostic equipment and medical 
aid kits in case of serious climatic events;

  Examine patients for hypertension illness 
and other disorders of the circulatory 
system, intestinal infections and diseases 
which depend on climate conditions; 

  Improve sanitary management in order 
to improve human health, especially that 
of pregnant women; coordinate actions 
between family doctors and specialised 
consultants;

  Improve preventive treatments for 
people sensitive to climate conditions 
in order to diminish the negative impact 
of extreme climate conditions;

  Develop an aeroallergen monitoring 
system (currently there is a total absence 
of data and eff ort in this area) and 
asthma surveillance;

  Introduce air quality regulations and 
ensure the proper implementation 
of relevant guidance (such as WHO 
guidance) in this area of concern;

  Develop broad public dialogue involving 
general public, civil society, and 
international community emphasising 
that climate change requires a 
simultaneous change in behaviour of 
millions. Government undoubtedly 
has the responsibility to protect its 
citizens from the adverse eff ects of 
climate change; however, it is also 
the responsibility of the individuals 
themselves. Focus on promoting healthy 
lifestyle though such public health 
campaigns.

Policy Recommendations

Implementing adaptations for facing climate 
change impacts will increase the ability of the 
population to have a decent quality of life in 
healthy conditions. Measures such as improved 
health care, better building design and insula-
tion, and the installation of early warning systems, 
improved emergency preparedness and disaster 
relief, and a host of other preventative strategies 
will help alleviate the health risks and impact of 
climate change, particularly those associated with 
extreme weather events. These could be included 
in a National Adaptation Strategy for the Health 
Sector or as amendments to the existing sector 
strategy.

These amendments or the Strategy should be 
developed by the Ministry of Health, which is re-
sponsible for the health sector, in conformity with 
international agreements and conventions, signed 
and ratifi ed by the Republic of Moldova, under the 
supervision of the Inter-ministerial Adaptation 
Commission. This Commission will control the 
process of elaboration and will ensure the inter-
relatedness of all sector strategies and exclude the 
possibility of confl icting provisions.

  Specifi c attention should be paid to the 
health care system, improve its work by 
building capacity through professional 
training for medical workers on climate 
change impacts, new possible diseases, 
complication of already known diseases, 
etc. 

141 Ibid.
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  Changes should be made to the system 
of health data collection from doctors, 
which currently is paper based and 
time consuming. Often data are lost 
or arrive too late due to the ineffi  cient 
data collection. First, an assessment 
should be made to determine all gaps; 
second, administrative changes should 
be proposed that would increase the 
effi  ciency of data collection and analysis, 
ensuring the lowest rate of data loss.

  In order to keep track of health 
development in the country an electronic 
system of data collection from doctors 
should be developed. Health centres, 
hospitals and clinics should be supplied 
with computers and the necessary 
software. Doctors should be trained 
on how to use the system and on the 
available techniques. 

  There should be provisions made for 
extreme weather events, including a 

regulation for extreme weather cases, 
by the common eff orts of medical 
and municipal authorities that would 
provide for climate change-related 
health emergency prevention measures. 
For example: in the case of high 
temperatures there could be places 
to off er drinking water for free. Also, 
appropriate amendments should be 
made to the work security requirements. 
For example in cases of extremely 
hot weather, working hours could be 
changed.

  A public information and awareness 
campaign should be prepared and 
implemented on a continuous basis, 
in order to prepare and inform the 
population on the possible health 
impacts of climate change and also 
provide adaptation measures to 
reduce possible negative results. 





2 0 0 9 / 2 0 10     National Human Development Report

Towards a Risk 

Resilient SocietyResilient Society

Chapter



128 2 0 0 9 / 2 0 1 0  National Human Development Report      

10. TOWARDS A RISK RESILIENT SOCIETY

10.1. Summary

Risk transfer on the one hand represents an 
element of disaster risk management and thus an 
instrument to adapt to climate change, whereas on 
the other hand it can also help to reduce poverty. 
However, the Moldovan mechanism currently in 
place to transfer the risk of natural hazards shows 
various limitations. The interplay between the 
public sector and the private insurance industry, 
which forms an important aspect of a functioning 
risk transfer scheme for natural hazards, does not 
work well. As a result, insurance depth is low and 
most damages resulting from natural hazards 
have to be borne by individuals, especially the 
rural poor. Suggestions concerning the reform 
of the current risk transfer mechanism regarding 
property insurance include e.g. the provision of 
better risk zoning and risk mapping by the public 
and a redesign of the conditions of public ex-
post compensation so that they encourage also 
ex-ante insurance. Regarding the agricultural risk 
transfer scheme, the introduction of alternative 
instruments such as index-based insurance could 
help to improve the accessibility to small farmers 
and reduce the public sector’s burden.

10.2. Why is risk transfer a key issue 

 for adaptive capacity?

Risk transfer, which is defi ned as a shifting of the 
burden of disaster loss to another party (for in-
stance by means of insurance), represents an im-
portant instrument for managing the risk result-
ing from natural perils and can help in mitigating 
or minimising disaster losses. A well implemented 
plan for spreading economic risks from extreme 
events across society and/or transferring those 
risks from victims to the fi nancial markets is a 
fundamental adaptation measure that crucially 
aff ects how the impacts of climate change will 
fi nally disturb a society. Although risk transfer 
does not prevent damages from climate change, it 
represents an eff ective mechanism for managing 
the hardship resulting from climate risks, especially 
of those climate risks which cannot be prevented 
(cost eff ectively) by means of risk mitigation 
measures. Moreover, adequately designed risk 
transfer mechanisms even have the potential to 
generate incentives for individuals as well as the 
collective to actively engage in risk reduction.

However, risk transfer does not only represent an 
element of disaster risk management and thus 
an option to adapt to climate change, but also a 
mechanism that can help to reduce poverty.142 
Variability in weather and climate constitutes 
a risk that can signifi cantly limit the options 
of the rural poor and hence restrict human 
development. Risk transfer tools designed in such 
a way that their accessibility and aff ordability 
is ensured for poor rural households therefore 
positively aff ect human development. Access to 
fi nancial risk transfer tools increases the range of 
opportunities available to poor rural households. 
The threat of weather shocks, which have the 
potential to totally destroy their goods and assets, 
reduces their creditworthiness and prevents them 
from investing in innovations and technological 
changes that could stimulate productivity growth 
in the long run. Access to fi nancial risk transfer 
tools on the other hand can help rural households 
to stabilise their incomes, safeguard their fi nancial 
resources and improve their access to credit by 
reducing lending risk and hence reducing the 
cost of borrowing. In other words, accessible risk 
transfer mechanisms facilitate sustained growth 
by helping poor rural households to escape the 
classic poverty trap that is caused by shock losses 
resulting in diffi  culties with carrying on with 
production in the subsequent season.

10.3. Status quo of risk transfer 

 in Moldova

Although the insurance sector in Moldova has 
been growing in recent years (see Chart 35), it 
is still poorly developed compared to Western 
European countries. In 2008, the 33 registered 
insurance companies generated gross written 
premiums in the amount of 54.4 million Euros,143 
which represents an increase of 24.8 per cent in 
nominal terms compared to 2007. However, an 
insurance depth144 of only about 1.3 per cent 
compared to 9.2 per cent within the EU-15, makes 
it clear that the Moldovan insurance sector is at 
an early stage in its development. Claims paid by 
insurance companies amounted to 17.6 million 
Euros in 2008, which corresponds to an increase of 
24.2 per cent compared to the previous year.145 

With a lack of participation by the population in 
the insurance market, the public sector – besides 

142 See e.g. International Research Institute for Climate and Society, 2009.
143 Calculated at the average exchange rate according to the Moldovan Na-
tional Bank.

144 Th e insurance depth is defi ned as the share of gross written premiums in GDP.
145 http://insurance.1asig.ro/25-growth-for-the-insurance-in-the-Republic-of-
Moldova-in-2008-article-2,3,117-29727.htm (as in September, 2009).
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institutions of the civil society such as charities 
– is the only remaining provider of (ex-post) risk 
transfer that provides fi nancial support to victims 
of extreme weather events. There are two cases in 
which the Moldovan government provides com-
pensation: 148

  Physical as well as indirect losses 
resulting from earthquakes are partially 
compensated by the government 
through the mobilisation of 
exceptional funds.

  Central and local government keeps back 
a reserve fund each year in order to be 
able to provide disaster relief in the case 
of localised extraordinary events such as 
fl oods or extreme climatic events.

However, ex-post disaster relief by the govern-
ment again weakens the incentive to participate 
in the insurance market. On the other hand, the 
Moldovan government also subsidises agricultur-
al insurance (see sub-chapter AGRICULTURAL IN
SURANCE for further details). Nevertheless, most 
damages resulting from natural hazards are borne 
by individuals, especially the rural poor.149

10.3.1. Property insurance

The private sector provides 100 per cent 
coverage for natural catastrophes but the low 
insurance depth suggests that either the prices 
are not considered aff ordable or that the risk is 
underestimated by the population. A lower level 
of demand for insurance in general is natural for 
poor countries, since insurance demand grows 
disproportionately to GDP, and this fact can 
partially explain low level of insurance penetration. 

Since there are no data available on the risk 
mapping of natural hazards in Moldova, we cannot 
prove but have to assume that a third possible 
reason for low insurance depth, namely that the 
risks from natural perils actually is lower than in 
comparable countries, is unlikely. This lack of risk 
mapping information however entails another 
problem: there is only asymmetric information 
on the Moldovan property insurance market. The 
two consequences of asymmetric information, i.e. 
moral hazard and adverse selection, both drive 
down the amount of insurance that is sold. For an 
explanation of this eff ects see Box 19.

The dysfunctional interplay between the public 
sector, whose duty should be the provision of 
risk information about natural hazards to the 
public, and the private sector, which then can 
provide effi  cient coverage of the identifi ed risks, 
is the fourth possible reason for high prices and 
a resulting low quantity of insurance demanded. 
This certainly is a more important eff ect than 
the above mentioned possible underestimation 
of the risk. The sixth possible reason for low 
demand is that if the state is trusted to use the 
above mentioned reserve funds to compensate 
individual victims of natural hazards, this will also 
drive down insurance demand, as mentioned 
above. So, to conclude, there seem to be three 
remaining plausible reasons for low insurance 
depth in Moldova:

  Low income

  Lack of public risk information

  Existence of public funds that also 
compensate victims

Chart 35.     The evolution of insurance depth146 

 (%) and insurance density147 (MDL)

Source:   National Commission of Financial Markets.

Chart 36.    The evolution of property 

 and personal insurance (mil. MDL)

Source:   National Commission of Financial Markets.

146 Share of gross written premiums in GDP.
147 Gross written premiums per capita.

148 World Bank, 2007.
149 Ibid.
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10.3.2. Agricultural insurance

As already mentioned, the Moldovan insurance 
sector is poorly developed, which is especially 
true for rural areas. In Moldova, the insurance 
of agricultural production is subsidized by the 
state.150 Despite the introduction of this subsidy, 
which caused a pronounced upward trend in 
gross written premiums starting with 2005 (see 
Chart 37), agriculture remains one of the most 
underinsured sectors. In 2008, gross written 
premiums from agricultural insurance amounted 
to about 3 million Euros. Thus, the share of 
agricultural insurance in the insurance market is 
extremely low, representing only 5.4 per cent of 

the total gross written premiums.151 Moreover, 
only two insurance companies (out of 33) were 
underwriting agricultural risks in 2008, namely 
“Moldasig” SRL and “Moldcargo” SRL. 

Chart 38 illustrates the evolution of the loss ratio 
of agricultural insurers, which represents the ratio 
between the total claims paid and the premiums 
collected. According to the graph, the drought-
year 2003 was the most unprofi table year for 
Moldovan agricultural insurers within the analyzed 
period.

Policies cover agricultural risks including drought, 
torrential rains, hail, fl oods and diff erent types of 

Box 19.   Two consequences of asymmetric information: adverse selection and moral hazard

Adverse Selection

Adverse selection is a consequence of asymmetric information between the insurance com-
pany and the insured party (e.g. the home owner). The potential insurance client has more 
information on the risk he is facing than the insurance company. Thus, the insurance com-
pany faces a diffi  culty in properly classifying the risk its customers represent and has to of-
fer the same contract to clients bearing diff erent risks. However, such contracts are more 
attractive to people with higher risks, leading to higher damage payments. Consequently, 
to avoid losses, the insurance company has to increase the premium. Unfortunately, this 
measure only exacerbates the problem and ends in a vicious circle, because only those fac-
ing very high risks will buy at this price. The result is low levels of insurance penetration. 

Obviously, the Moldovan property insurance market suff ers from this problem since in the 
case of natural hazards this problem can only be solved if some institution makes informa-
tion on risk zones publicly and easily available. This usually is a task of the State, especially if 
the market is small.

Moral Hazard

Moral hazard is also related to asymmetric information and refers to the inability of the insur-
ance company to monitor the behaviour of the insured party. Moral hazard occurs after the 
conclusion of the insurance contract and refers to a change in the behaviour of the insured 
party that leads to a higher risk than considered when setting up the contract. As eff orts for 
avoiding damages represent costs to the insured party, it faces an incentive to take less care. 
Taking agricultural insurance as an example, an insured farmer tends to reduce his usage of 
fertilisers and pesticides or cultivate riskier kinds of crops after contract formation.

With moral hazard in place, providing sustainable insurance becomes virtually impossible 
in the agricultural sector, as the phenomenon leads to a costly cycle of losses. To reduce the 
ineffi  ciencies due to moral hazard, there has to be continuous investment into a monitoring 
system, which imposes higher costs on the insurance company. The solution to moral haz-
ard problems in agricultural insurance is the introduction of weather index based insurance. 
The alternative solution is that the government subsidises agricultural insurance and in this 
way compensates the insurer for the additional cost. This results in an overall dead weight 
loss to the economy, however. 

Source: NHDR Team.

150 Law on the Subsidization of Production Risks in the Agricultural Sector, 
no. 243-XV from 08.07.2004.
151http://social.moldova.org/news/government-to-appropriate-25-mln-lei-
for-farmland-insurance-196057-eng.html (as in September 2009).
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frost. Premiums vary by type of crop and by type 
of risk covered and on average amount to 3 to 5 
per cent of the sum insured. Regarding “Moldasig” 
SRL, compensation in the case of damage amounts 
to the full insured loss minus about 20 per cent. 
Insurance clients are mainly formed of large-scale 
farmers.152

As already mentioned, the Moldovan agricultural 
insurance scheme is heavily subsidised by the 
government. Premium subsidies compensate for 
the risk of drought, hail, fl oods, storms and frost 
as well as the forced slaughter of animals and 
poultry. The subsidised goods include sugar beet, 
corn, sun fl ower, tobacco, vegetables, wheat, fall 
rape, barley, vines, orchards, grapes, fruit crops 
and animals.153 Table 25 outlines the extent of 
premium subsidisation as well as the amount 
budgeted for these subsidies for the years 2006, 
2007 and 2009. If agricultural insurance gains in 
popularity among farmers, the current design of 
the Moldovan agricultural risk transfer scheme will 
impose ever larger costs on the government.

Besides subsidising agricultural insurance pre mi-
ums, the Moldovan government also provi des ex-
post disaster assistance. In 2008, for in stan ce, the 

Government allocated MDL 15.3 million (around 
1 million Euros) to compensate agricultural land 
owners for crop losses due to a fl ood that aff ected 
4,832 hectares of agricultural land.156 However, 
besides being expensive for the state, ex-post 
disaster relief also leads to poor incentives as it 
does not encourage individuals to engage in risk 
reduction and prevention.

To sum up, the current design of the Moldovan 
agricultural risk transfer scheme has the following 
drawbacks: 

  The scheme is (or has the potential 
to become) expensive for the state due 
to governmental premium subsidies 
and ex-post disaster relief;

  The governmental ex-post disaster 
assistance is likely to provide poor 
incentives;

  Agricultural insurance seems not 
to be aff ordable for poor farmers.

The Bulgarian and Romanian agricultural risk 
transfer schemes, which are briefl y described in Box 
20, show similar limitations to the Moldovan one.

Chart 37.    Evolution of agricultural 

production and gross written premium.

Source:   National Commission of Financial Markets.

Source:   National Commission of Financial Markets.

Chart 38.    The evolution of the loss ratio 

 (%) of agricultural insurers 

 compared to the occurrence 

 of natural hazards

Table 25.  Governmental subsidization of agricultural insurance

Source: World Bank (2007) and Moldova.org.155

2006 2007 2009

Subsidy (in % of premium costs) 50% - 60%154 80% 70%

Amount budgeted for subsidies 

(in million MDL)
3.7 15 25

152 World Bank (2007) and http://economie.moldova.org/news/government-
to-pay-crop-insurance-premiums-23900-eng.html (as in September 2009).
153 http://social.moldova.org/news/government-to-appropriate-25-mln-lei-
for-farmland-insurance-196057-eng.html (as in September 2009).
154 60% in the case of perennial plantations, sugar beet and vegetables 
and 50% in the case of other crops and animals.

155 http://social.moldova.org/news/government-to-appropriate-25-mln-lei-for-
farmland-insurance-196057-eng.html, http://economie.moldova.org/news/
government-to-pay-crop-insurance-premiums-23900-eng.html and http://
economie.moldova.org/news/government-to-increase-fi nancing-agriculture-
risks-42057-eng.html (as in September 2009).
156 http://economie.moldova.org/news/farmers-that-lost-crops-as-a-result-of-
fl oods-will-receive-compensations-145160-eng.html (as in September 2009).
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10.4. What properties should a risk 

 transfer mechanism have?

Although the concrete design of a country’s risk 
transfer mechanism depends on the goals pursued 

Box 20.   Case study – agricultural risk transfer schemes in Bulgaria and Romania

Bulgaria

In Bulgaria, agricultural insurance is private and not subsidised by the state.157 Currently, 
single as well as combined risk insurance is available whereas products such as yield or in-
dex-based insurances are not provided at the moment. Although the agricultural insurance 
market has been developing in recent years, insurance is still unpopular and not widely 
used158. Agricultural insurance is mainly purchased by larger farmers, which possess the fi -
nancial means to insure agricultural assets. In addition, purchasing insurance represents a 
precondition for having access to certain subsidies and low interest rate credits. Since big 
farms are the main recipients of these loans and grants, they buy insurance in order to get 
the fi nancial support. Smaller farms often have no access to insurance due to low income. In 
addition, insurance companies try to avoid dealing with small farms since their size leads to 
higher transaction costs and lower profi ts.159 Due to the low level of insurance penetration, 
the state often provides ex-post aid in the case of natural disasters. However, ex-post disas-
ter assistance is expensive for the public sector and moreover leads to wrong incentives.

Romania

Agricultural insurance in Romania is private, but was partially subsidised by the state until 
2007.160 Currently, single-risk as well as combined risk insurance is available, whereas no yield 
or index-based insurance products are provided at the moment. Although the Romanian ag-
ricultural insurance market has been growing rapidly in recent years, compared to countries 
of Western Europe it is still small. The great majority of the agricultural insurance contracts 
undertaken stem from large farms. Most small producers ignore agricultural insurance due to 
a lack of money or information about the signifi cance of risk management tools.161

The role of the state within the Romanian agricultural risk transfer mechanism is regulated 
by Law 381/2002 concerning the granting of indemnities in the case of natural calamities 
in agriculture.162 According to this law, the government indemnifi es those agricultural 
producers for damages caused by natural calamities who have insured their agricultural 
crops, livestock, fowls, bees and/or fi sh with insurance companies that are approved by the 
Ministry of Agriculture. Thus, the condition for being indemnifi ed by the state in case of a 
natural calamity is the existence of an optional insurance contract for the damaged good. 
In order to receive indemnity it suffi  ces to possess even a simple insurance product like 
that against hail, which is the cheapest one.163 In summary, the insured loss of agricultural 
producers is either compensated by insurance companies or the state. If losses arise due to 
“standard risks” (insurable risks), compensation is paid by the insurance company whereas if 
the damage arises due to natural calamities as defi ned by Law 381/2002, the compensation 
of the agricultural producer, insured for “standard risks”, is carried out by the state.164

As Law 381/2002 acts as a disaster aid in the case of signifi cant losses, farmers rely on it and 
have no incentives to think about other risk management alternatives. Besides, indemnity 
payments by the Ministry of Agriculture are considerable, thus the Romanian Government is 
searching for a solution in order to stop paying full indemnities for insured crops in the case 
of natural calamities alone.165

Source: NHDR Team.

and the desired incentive eff ects, there are some 
general aspects that need to be considered when 
designing an effi  cient and working risk transfer 
scheme.166

157 Bielza et al., 2006.
158 Panciu and Doronceanu, 2007.
159 Bachev and Nanseki, 2008.
160 Bielza et al., 2006 and Ionete, 2009.
161 Mitu, 2008.

162 LAW 381/2002 regarding the granting of indemnities in case of natural calami-
ties in agriculture, Offi  cial Gazette of Romania, 1st Part, no 442, 24 June 2002.
163 Mitu, 2008.
164 Bielza et al., 2006, ANNEX 21.
165 Bielza et al., 2006.
166 see also Prettenthaler, Albrecher (2009)
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Box 21.   Case study – Bulgarian risk transfer scheme with respect to natural hazards

In Bulgaria, insuring property against natural hazards is voluntary. Insurance companies off er 
coverage for most natural hazards either within or as an additional endorsement to the stan-
dard homeowner/fi re policy, depending on the type of hazard and the insurance company. 
Premiums, except those for earthquakes, tend to be fl at and deductibles are rather uncom-
mon. Due to long and complicated procedures there exists little confi dence in the private 
insurance market. Thus, catastrophe insurance penetration for natural hazards is quite low. 
Only about 7 per cent of Bulgarian homeowners are insured against damages arising from 
natural disasters. Because of the low insurance penetration, the Bulgarian government has 
provided fi nancial assistance to uninsured homeowners following fl oods in recent times. 
However, this is a strategy the Bulgarian state cannot actually aff ord, since the fi nancial pre-
paredness to cope with major disasters is in any case quite low. Thus, several proposals for 
reforming the risk transfer scheme have recently been made. The most recent development 
is that Bulgaria is committed to establishing the South Eastern and Central Europe Catastro-
phe Risk Insurance Facility (SECE CRIF) – a regional catastrophe insurance programme facili-
tated by the World Bank together with the United Nations International Strategy for Disaster 
Reduction (UN ISDR) and the Regional Cooperation Council (RCC) – along with fi ve other 
countries, namely Albania, Bosnia and Herzegovina, Croatia, Montenegro and Serbia.168 The 
SECE CRIF will be set up as a regional catastrophe risk pool owned by the governments of 
the participating countries and managed by the private sector. The aim of the SECE CRIF 
is to “facilitate the development of a catastrophe insurance market in South East Europe and 
thereby provide access for homeowners and SMEs to aff ordably priced (but not subsidised!) ca-
tastrophe insurance”.169 This would help reduce the budgetary outlays of governments for 
reconstruction after disasters.170

Source: NHDR Team.

Optimally coordinated risk partnership between 

insurers, the state and citizens:

A well-coordinated and active partnership bet ween 
public institutions and the private insurance sector 
is the best way to manage the adverse eff ects that 
climate change has on extreme weather events. The 
private insurance sector knows best how to identify 
and analyse risks, create sustainable fi nancial 
solutions and stimulate risk-reducing behaviour. 
However, due to some specifi c features certain 
types of natural hazards show – e.g. the potential 
of causing catastrophic damages as large areas are 
aff ected at the same time – it might be diffi  cult or 
even impossible for the private insurance sector 
to provide comprehensive insurance coverage 
effi  ciently for the whole population on its own. The 
state, on the other hand, has the power to establish 
a framework that helps in meeting the insurability 
conditions with respect to natural hazards, as it 
decides on land-use planning, construction codes, 
prevention measures, etc. Thus, active public-
private partnerships have the potential to improve 
the insurability of risks from natural hazards, which 
brings benefi ts to the government, the public as 
well as the insurers.167

Bulgaria, which currently faces similar problems 
regarding the insurance of natural hazards as 
Moldova, is for example considering participating 
in a regional catastrophe insurance programme 
facilitated by the World Bank, which builds on 
cooperation between public authorities and the 
private insurance sector. Box 21 provides more 
detailed information on the situation in Bulgaria.

Generation of a risk collective of suffi  cient size to 

enable an eff ective balancing of risks:

An eff ective balancing of risks requires a risk 
collective of suffi  cient size. However, some 
natural hazards, such as fl oods or droughts, are 
characterized by the fact that they tend to occur 
at the same place over and over again. Thus, if 
insuring oneself against such kinds of natural perils 
is voluntary, coverage will be demanded mainly 
in areas that show an above average likelihood 
of suff ering damage. In other words, only a 
particular part of the population, namely that at 
(greatest) risk, may want to purchase insurance, a 
phenomenon called adverse selection (see Box 19 
above). If insurance companies have diffi  culties in 
screening clients and/or are not able or allowed 

167 For more detailed information on the role of public-private partnerships 
in reducing the impacts of natural catastrophes see CEA (2007).
168 Radev, 2009.

169 Regional Cooperation Council, 2009.
170 See e.g. Gurenko et al., 2008 for a more detailed description of the 
South Eastern and Central Europe Catastrophe Risk Insurance Facility.
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to charge risk-based premiums, adverse selection 
becomes a problem that leads to a reduced 
risk collective. A lack of risk awareness among 
potential clients as well makes the creation of a 
risk collective of suffi  cient size diffi  cult.

Actions that can be taken in order to increase the 
size of the risk collective include the bundling of 
several types of natural hazards, which enlarges 
the number of potential insures at risk with 
regard to one of the perils in the bundle and thus 
increases the demand. Further possible measures 
include risk-based premiums, campaigns to 
inform the population about their exposure and 
the introduction of compulsory insurance.

Control of adverse selection and moral hazard:

The phenomena of adverse selection and moral 
hazard have already been described in Box 19. There 
are several measures available for reducing the 
problems associated with these two phenomena. 
One of the measures insurance companies can 
use to limit the problem of moral hazard is the 
introduction of deductibles, i.e. before being 
entitled to compensation by the insurer the insured 
has to bear a certain portion of the insured loss on 
his own. Risk-based premiums present a measure 
for reducing adverse selection. However, risk based 
premiums presuppose the existence of risk zoning 
information. Using premiums that vary with the 
degree of risk can also help to reduce problems 
related to moral hazard. With several types of 
natural perils the choice of the building site and the 
building materials is already related to some kind of 
moral hazard. Given that the insurance conditions 
for the diff erent risk groups are known and society 
is aware of the exposure of diff erent locations, risk-
based premiums are likely to reduce construction 
work in high risk areas, for which no or only limited/
expensive insurance coverage is available. A further 
possibility for combating adverse selection is 
making insurance compulsory.

Explicit rules for the handling of objects with 

very high damage frequency:

The introduction of eff ective risk transfer 
mechanisms is a special challenge for countries 
which have had malfunctioning risk zoning 
instruments in the past, failing to prohibit 
construction activities in high risk zones. On 
the one hand, off ering buildings in such zones 
insurance at aff ordable premiums is one of the 
main purposes of government intervention. On 
the other hand, a strong cross subsidisation from 

other risk zones to these zones creates incentives 
to build in such places. Therefore, such buildings 
should be included, but in case of damages a strict 
prohibition of reconstruction at the same place 
for objects with very high damage frequency is 
indispensable.

Control of the accumulation risk caused by corre-

lated risks, precautions for catastrophic loss 

events:

Individual damages resulting from natural hazards 
such as fl oods or droughts generally do not occur 
independently from each other, but aff ect large, 
connected areas. In other words, several types of 
natural hazards can lead to catastrophic loss events 
by having the potential to aff ect a huge number of 
(insured) people at the same time. Such excessive 
losses may exceed an individual insurer’s reserves. 
Possible measures for overcoming this risk include 
the introduction of liability limits, reinsurance, the 
use of catastrophic risk-transfer bonds (cat bonds), 
the development of a risk pool for natural catas-
trophes or the involvement of the state as insurer 
of last resort.

Creation of a socially acceptable premium for 

100%-coverage (apart from deductibles):

In general, risk transfer schemes that simultaneously 
provide universally available coverage and 
aff ordable premiums in risk zones as well can be 
classifi ed as socially acceptable. This will usually 
involve a certain amount of cross subsidisation from 
good risks to bad risk. Setting the desired/justifi able 
extent of cross-subsidisation is not an easy task, 
and this is why self-selecting tariff s for premiums 
are a good instrument: good risks will rather accept 
a system, in which they have a choice between a 
combination of either higher premiums with low 
deductibles on the one hand or lower premiums 
and higher deductibles on the other hand. 

Generation of incentives with respect to collective 

and individual risk prevention:

Whereas tools such as governmental ad-hoc aid 
or compensation funds, which fi nance economic 
losses after the occurrence of the catastrophe, 
do not encourage individuals to reduce risks, 
insurance solutions, which on the contrary fi nance 
the possible economic losses before the disaster 
takes place, create incentives for individuals to 
engage in risk mitigation and prevention. This is 
especially true if the insurance solution makes 
use of deductibles and/or risk-based premiums. 
Another important design element for creating 
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incentives for individual and collective risk miti-
gation and prevention is the prohibition of new 
buildings in risk zones. Of course, the develop-
ment of risk maps represents a precondition for 
such a measure.

Planning security regarding the fi nancial invol-

vement of the public sector:

While the state as the largest possible risk collective 
for any given territory will always have to play 
some role in controlling and bearing the correlated 
risks typical for natural catastrophes, its budgetary 
boundaries should not be overstretched. Thus, 
the state should always also at least partly rely on 
the private sector, a transfer to the international 
fi nancial markets, e.g. by cat bonds or build up 
public reserves for at least avoiding budgetary 
instability after disasters.

Creation of a legal framework for schemes with 

obligatory elements:

Obligatory coverage extensions and compulsory 
insurance represent possible methods for solving 
problems such as adverse selection or insuffi  cient 
demand. At the same time the advantages of an 
insurance solution bring maximum benefi t to soci-
ety as a whole. If a country intends its risk transfer 
mechanism to incorporate obligatory elements, 
the creation of a legal framework is necessary. One 

example of a country that is currently working on 
the introduction of a risk transfer mechanism with 
obligatory elements is Romania (see Box 22).

10.5. Suggestions for policy reform

The above section provides a wide range of ideas 
for the policy maker who really wants to design 
a balanced risk transfer mechanism in Moldova. 
However, there are some obvious points that 
should be highlighted as a conclusion:

Suggestions concerning the risk transfer mecha-
nism regarding property insurance:

  any reform has to start with better risk 
zoning, risk mapping and making this 
information as easily available to the 
public as possible;

  the conditions of public ex-post 
compensation of damages need to be 
redesigned so that they also encourage 
ex-ante insurance;

  given the size of Moldova and the 
transaction cost of the implementation 
of a new system, joining SECE CRIF might 
be worth considering.

Box 22.   Case study – Romanian risk transfer scheme with respect to natural hazards

In Romania, a reform process regarding the fi nancial risk transfer mechanism with respect 
to natural hazards is in progress at the moment. A national catastrophe insurance pool sup-
ported by insurance companies is in the process of being established. The new system for 
household insurance against natural risks, that is regulated by Law 260/2008171 and expect-
ed to enter into force in January 2010, introduces compulsory insurance coverage for all 
residential dwellings owned by natural persons or legal entities and covers earthquakes, 
landslides and fl oods if they are manifest as natural phenomena.

According to Law 260/2008 and the corresponding norms, the mandatory premiums will 
only vary with the building material, but not with the degree of risk. Regarding social house-
holds or persons who are benefi ciaries of social aids, the mandatory premiums will be sub-
sidised by the state. The new mandatory insurance system against natural catastrophes is 
conceived as a chain relation between the insured persons, the insurance companies repre-
sented by the catastrophe insurance pool, the reinsurers as well as the state. In the case of a 
natural catastrophe that leads to insured damages exceeding the compensation potential 
of the national catastrophe insurance pool, the state will pay the diff erence. Thus, the whole 
system of mandatory household insurance is guaranteed by the state. However, at the mo-
ment there are still some unresolved problems with respect to the new system, which could 
delay its implementation.

Source: NHDR Team.

171 Law 260/2008 regarding the mandatory household insurance against 
earthquakes, landslides and fl oods, Offi  cial Gazette of Romania,1st Part, no 
757, 10 November 2008.
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Suggestions concerning the agricultural risk trans-
fer mechanism:

  the accessibility of the system to small 
farmers needs to be improved;

  given the considerable budgetary strain 
caused by the increasing sums being 
spent on subsidising insurance premiums, 
premium-reducing instruments should 
be considered;

  e.g. Index-based insurance should 
be promoted (see Box 23).

According to a study assessing the feasibility of 
index-based insurance in Moldova,172 the country 
seems to be well suited for this alternative risk 
transfer mechanism. Moldova has a high density 
of weather stations (weather data is collected 

in 82 locations) and the government as well as 
the insurance industry are strongly interested in 
the product. Index-based insurance could help 
to reduce the systemic risks the country faces 
(catastrophic events occurred in 2000, 2003, 2006, 
2007 and 2008) and contribute to solving certain 
insurance problems such as the lack of access to 
international reinsurance markets or portfolio 
diversifi cation.

The recommendation of the World Bank with 
respect to agricultural risk transfer mechanism in 
Moldova:

  “Piloting of a privately run index-based 
weather insurance for broad-based 
threats like drought and frost; and

  Traditional, private sector insurance 
products for localized threats like hail.” 173

Box 23.   Alternative risk transfer mechanisms – Index-based insurance

Index-based insurance

Index-based insurance products represent an alternative insurance form, where payments are based 
on certain indices rather than farm yields. Those indices represent variables that are exogenous to 
the insured person, but strongly correlated to farm-level losses. Index-based insurances can e.g. be 
developed on the basis of a weather index (weather index insurance) or on the basis of the average 
regional yield (area-yield insurance). The index is measured by government agencies or other third 
parties. In contrast to traditional crop insurance products, such as single or multi-peril crop insurance, 
no data about individual yields is needed. Index-based insurances only require the historical values of 
the weather index (e.g. temperature, precipitation, etc.) or the regional yield.174

Advantages

Index-based insurances off er several advantages compared to traditional crop insurance. First of all, 
there is less adverse selection since the indemnities and premiums are independent of the individual 
risk of the insured group. Furthermore, the problem of moral hazard is reduced as individual farmers 
cannot infl uence the basis (i.e. the index) of the payment. Thus, compared to traditional crop insur-
ance index-based insurances sometimes off er better risk protection as deductibles are not needed. In 
the case of index-based insurances neither underwritings nor inspections of individual farms are re-
quired, thus administrative costs are low. Moreover, the contracts could be sold in small units, making 
them appealing for poor people. Due to their availability and negotiability, index-based insurances 
can be traded easily on derivative markets. This allows the risk to be spread among a wider range of 
parties. Thus, index-based insurances could be used for reinsurance as well.175

Challenges

There are also several challenges related to index-based insurances including the minimisation of 
the basis risk. The basis risk refers to the risk that a single farmer suff ers losses and is not (suffi  ciently) 
compensated or is overcompensated for the loss. Thus, the basic risk depends on the degree of the 
correlation between the index and the losses of the insured person. If there is not enough correla-
tion, index-based insurance is ineff ective. However, by carefully designing the index insurance policy 
parameters (coverage period, trigger, measurement site, etc.) it is possible to reduce the basis risk. 
Furthermore, accurate and secure measurement and distribution of the index data has to be guar-
anteed. Since unfamiliarity with the concept of index-based insurances represents another potential 
disadvantage, it is important to provide potential users with enough information. A further challenge 
is the absolute need for strong reinsurance. Therefore, eff ective arrangements between local insurers, 
international reinsurers and national governments have to be forged.176

Source: NHDR Team.

172 Shynkarenko, 2008.
173 World Bank, 2007, xiii.
174 See e.g. Prettenthaler et al., 2006 or Skees et al., 2005.

175 See e.g. Skees, 2003 or Hazel and Skees, 2006.
176 See e.g. Skees, 2003 or Bielza et al., 2006.
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11. POLICY DISCUSSION: CLIMATE CHANGE REALITIES 

 IN THE COUNTRY DEVELOPMENT AGENDA

11.1. Introduction

This Report provides a comprehensive overview of 
climate change projections for Moldova that show 
considerable impacts across the whole country 
which were described in detail in the preceding 
chapters.

Although climate change is a recognized fact of 
global importance, none of the assessed strate-
gies has integrated measures for prevention of its 
eff ects or adaptation to them (Annex 2.12). The 
factors responsible for this major global problem 
are sporadically and separately mentioned, but 
the links between them as well as their obvious 
complex eff ects are missed. Based on the analy-
sis of current strategies and the legal framework 
(Annex 2.12), it can be concluded that Moldova ur-
gently needs to put forward adaptation measures 
that would reduce the negative impacts of climate 
change on further development. Without early ac-
tion, the costs of inaction can be signifi cant.

Climate change is mostly the priority of the Min-
istry of Environment. But eff orts by this Minis-
try alone will not be enough to adapt to climate 
change. It is an issue that needs to be incorpo-
rated into diff erent policy areas – whether energy, 
transport, agriculture or industry.177

In this respect, each chapter of the Report pro-
vides a detailed analysis of the current situation in 
each respective economic sector and provides for 
a series of recommendations to be taken into ac-
count, and issues that would need to be refl ected 
in sector strategies and policies. Several adapta-
tion solutions are proposed, including for policy 
options, chosen to respond to climate change in 
the context of the current economic and fi nancial 
crisis faced by the Republic of Moldova.

This chapter takes this discussion further. First, it 
puts the sectoral adaptation options into a broad-
er context and attempts to put forward the trans-
versal policy framework needed to tackle success-
fully the challenges posed by climate change at 
the national level. Secondly, it looks in more detail 
at such pre-requisites of effi  cient adaptation as 
the diff erent stakeholders’ involvement, the need 
for more awareness and public participation, edu-
cation and training, and so on.

11.2. Adaptation options in support 

 of development goals

The Republic of Moldova, being an economy in 
transition and a less developed country, is most 
vulnerable to the adverse impacts of climate 
change. Because of its poverty level and low ca-
pacity, associated with the demographic struc-
ture, the wealth, structure of the economy and the 
regional distribution of all these factors (see HU
MAN DEVELOPMENT AS ADAPTIVE CAPACITY), 
Moldova’s adaptive capacity is limited. A timely 
elaboration of national adaptation strategies and 
the integration of climate change aspects into 
development cooperation as well as into relevant 
national sectoral policies are of high importance. 

Climate change adaptation should not be done 

in competition with, but in addition to other 

management measures.178

It should be noted that as was previously shown 
in this Report, climate variability and change will 
lead to wide ranging impacts across diff erent sec-
tors and regions of Moldova and current and fu-
ture economic development is aff ected by climate 
change which directly aff ects the country’s human 
development eff orts. Given the current situation 
(see HUMAN DEVELOPMENT AS ADAPTIVE CA
PACITY) the country should make the necessary 
eff orts in order to adapt to climate variability and 
climate change impacts. Without early policy ac-
tion on adaptation, the Republic of Moldova may 
be forced into sudden and reactive measures in 
response to increasingly frequent crises and disas-
ters. If climate change and its potential impacts are 
not taken into account in decision making today, 
the costs of inaction can be signifi cant. This will 
not only prove much more expensive than plan-
ning ahead, but will also harm the economy, social 
stability and security. Policy making on sound ad-
aptation to climate variability and change has to 
be informed by estimates of the damage costs that 
are likely to appear if business as usual will be fol-
lowed. As funds are limited, in the fi rst place atten-
tion will naturally be given to win-win measures, 
i.e. adaptation options that are justifi able even 
without taking climate change into account. How-
ever, by applying the precautionary principle in 
the face of uncertainty, the potentially high costs 

177 Policies for a Better Environment. Progress in Eastern Europe, Caucasus 
and Central Asia. OECD, 2007.
178 Draft  guidance on water and climate change adaptation, UNECE, WHO, July 2008.
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of inaction should be taken into account when as-
sessing the benefi ts of adaptation measures.

Previous sector-specifi c chapters (4, 5, 6, 7, 8 and 
9) presented adaptation options and policy rec-
ommendations which are briefl y summarised and 
presented below:

In the water sector, adaptation options are relat-
ed to the poor state of the water supply infrastruc-
ture, poor quality of drinking water and the need 
for more effi  cient use of water. It is recommended 
to have a National Adaptation Strategy for the wa-
ter sector or respective amendments to the exist-
ing strategic documents, providing specifi c adap-
tation solutions based on scientifi c research and 
cooperation with other sector-specifi c authorities. 
(See CLIMATE CHANGE AND WATER RESOURCES 
CHAPTER for more details)

Recommendations in the Ecosystem chapter pro-
vided for the inclusion of the ecosystem dimen-
sion in a National Adaptation Strategy for the En-
vironmental Sector or respective amendments to 
the existing strategic documents, but also in other 
sector strategies that can directly or indirectly af-
fect the environment and its ecosystems. Strategic 
Environmental Assessment is recommended as an 
instrument to ensure sustainable development 
principles are respected in existing and future pol-
icies, strategies and programmes. (See ECOSYS
TEMS: VULNERABILITY ASSESSMENT, CLIMATE 
CHANGE IMPACTS AND ADAPTATION MEASURES 
for more details)

The agriculture sector is one of the sectors most 
vulnerable to climate change and the proposed 
recommendations emphasise the need to subsi-
dise agricultural activities in order to modernise 
and improve the quality of irrigation, and empha-
sise the promotion of newly available techniques 
like conservation agriculture. It is also recommend-
ed to develop a National Adaptation Strategy for 
the agriculture sector that would refl ect climate 
change impacts and provide for viable adaptation 
solutions. (See IMPACT OF CLIMATE CHANGE ON 
THE AGRICULTURAL SECTOR for more details)

The transportation sector is at the base of cur-
rent economic development. It was recommended 
to develop a National Adaptation Strategy for the 
transportation sector or respective amendments 
to the existing strategic documents that would 
cover all types of transport, including also the 
road infrastructure, and which would aim at im-
proving road infrastructure, prepare the country’s 

transportation network for a shift to the Euro-2 or 
higher standards in a gradual fashion, and prepare 
an action plan for transportation in case of natu-
ral emergencies. (See THE IMPACT OF CLIMATE 
CHANGE ON TRANSPORT INFRASTRUCTURE for 
more details)

The energy sector is a sector with great depend-
ency on external factors. It is one of the most vul-
nerable economic sectors of the country given 
Moldova’s dependence on foreign electricity and 
gas. That is why main ideas of these policy rec-
ommendations are related to the effi  cient use of 
available energy resources and promotion of al-
ternative energy resources. The National Energy 
Strategy should be amended to incorporate ad-
aptation measures, and it should provide for an 
improvement in the quality of energy services, in-
cluding infrastructure, ways to involve the general 
public and create a dialogue for a better result. 
(See CLIMATE CHANGE IMPACT ON THE ENERGY 
SECTOR for more details)

The sector the most linked to human develop-
ment, the health sector, is the one that should 
refl ect adaptation measures to prepare and in-
form the population for possible negative climate 
change impacts, ranging from risks stemming 
from heat-waves and the deterioration quality of 
water to natural emergencies and disasters. As an 
imperative solution it is proposed that the health 
care system be improved by training medical 
workers on climate change impacts, on new pos-
sible diseases, on complications that could result 
to already known diseases, etc. It is important that 
the system be supplied with needed equipment 
and that it be used properly. There should be a Na-
tional Strategy that would provide for measures to 
be taken in case of natural emergencies and disas-
ters. For example, in cases of extremely hot weath-
er, working hours could be changed to evening 
hours, places could be arranged where drinking 
water could be off ered for free, etc. (See CLIMATE 
CHANGE AND HUMAN HEALTH for more details)

While each sector has its own specifi c recom-
mendations, the success of their implementation 
relies on the inter-relatedness of economic sec-
tors and the synergy of the adaptation measures’ 
implementation. By involving all climate change 
adaptation processes under the same umbrella 
programme, as shown further in 11.4, an attempt 
is being made to control the action and ensure a 
high-quality result.
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The NHDR comes as a fi rst baseline report, but more 
targeted research is needed at the sectoral level as 
a basis for better national policy adaptation. Spe-
cial emphasis should be placed on risk manage-
ment measures, given the nature of climate change 
impacts. In this case, the procedure of hazard iden-
tifi cation, as well as the risk assessment requires a 
comprehensive approach, regardless of the quali-
tative nature of the analysis. In other words, vul-
nerability should be assessed even if quantitative 
or detailed data about future conditions are miss-

ing.179 Chart 39 illustrates the relationship between 
disaster risk management, climate change adapta-
tion, and national development.

The challenges that are faced by our country have 
to be met by the government at many levels, un-
der the pressure of severe fi nancing constraints. 
Responding to climate change will require the in-
tegration of adaptation measures into all aspects 
of policy development and planning for poverty 
reduction. However, planning and implementa-

Chart 39.    Relationship between disaster risk management, climate change adaptation, 

 and national development policy

Source:  Schipper and Pelling, 2006.

Disaster Risk Management

 disaster risk reduction
 humanitarian action

Climate Change Agenda

 international, national 
and individual mitigation

 national and local adaptation

Institutional 
structures and 
tools support 
management of 
weather-related 
hazard risk. 
Management 
of risk can 
reduce losses 
enabling future 
adaptation.

Success or 
failure in miti-
gation aff ects 
the frequency 
and scale of 
weather-re-
lated hazards. 
Changes in 
climate can 
raise or lower 
vulnerability to 
disaster shocks. 

National Development Policy

 international obligations
 national economy
 enhancing and protecting 

livelihoods

Aff ects national and individual 
capacities to avoid, cope with 
or adapt to climate related 
hazards. 

Disaster impacts can stall socio-
economic development and harm 
individual livelihoods. Successful 
management enhances the 
likelihood of meeting the MDGs 
by containing losses and spreading 
the costs of risk management.

Selfi sh state syndrome undermines 
mitigation. Economic growth 
in populous middle and low 
income countries is a challenge 
for mitigation. Underdevelopment 
jeopardizes adaptation. 

Mitigation asserts a preference for low 
emission development and lifestyle choices. 
Natural resource dependent and high 
consumption economies may face the 
greatest challenges. 

179 Adapting to Climate Change in Europe and Central Asia, World Bank, 2009.
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Box 24.   Adaptation suggestions based on UNECE guidance184

1. The following overarching principles should apply to any adaptation policy framework:
 Adaptation to short-term climate variability and extreme events is a basis for reducing 

vulnerability to longer-term climate change;
 Adaptation policy and measures should be assessed in a socio-economic development 

context;
 Following the principles of sustainable development, adaptation policy and measures 

should take social, economic and environmental concerns into consideration and en-
sure that the needs of the present generation are met without compromising the needs 
of future generations;

 Adaptation policies/strategies should be elaborated at diff erent levels in society, in-
cluding the local level;

 Eff ective crossborder cooperation should be ensured at all relevant stages of decision-
making, planning and implementation.

2. The precautionary principle should be applied and preventive actions should be taken even 
if some cause and eff ect relationships are not yet fully scientifi cally proven. According to the 
precautionary principle, uncertainty about the damage to be incurred should not serve as an 
argument to delay action. In the face of great uncertainty, a precautionary approach might even 
result in a more stringent emission-reductions target and/or adaptation response, meaning the 
authorities should maximize the deterrent eff ect of their activities.185

3. Strong inter-ministerial and inter-sector cooperation with the involvement of all relevant 
stakeholders should be a precondition for decision-making, planning and implementation. (a) 
The national development strategy could be modifi ed in order to develop a partnership be-

tion capacity is limited, and must be improved 
along the following lines:

Information. Moldova needs the capacity and the 
resources to assess climate change impacts, risks 
and costs. In this respect authorities at all levels 
should be informed, trained and involved in the 
process of public information and awareness cam-
paigns on climate change issues and adaptation 
solutions and/or alternatives. Collaboration with 
scientists and experts in the fi eld should be de-
veloped as more targeted research in the climate 
change fi eld is needed.

Infrastructure. In climate change adaptation, as 
in other areas, prevention is better than cure.180 
Moldova lacks the fi nancial resources required for 
infrastructure adaptation. Beyond disaster preven-
tion, the development of community-based infra-
structure may reduce vulnerability and empower 
people to cope with climate risks. 

Insurance (for social protection). Climate change 
is generating incremental risks in the lives of the 
poor. Social protection programmes can help 
people cope with those risks while expanding op-
portunities for employment, nutrition and educa-
tion.181 Additionally, attention should be paid to 

well-designed climate risk transfer mechanisms 
(see TOWARDS A RISK RESILIENT SOCIETY. Insur-
ance companies could take a role in developing 
and promoting tailor-made insurance products 
for diff erent parts of society taking into considera-
tion the climate change risks.

International support for adaptation has to go 
beyond fi nancing.182 Current international eff orts 
will be needed for capacity building in areas like 
energy and water effi  ciency, organic and sustain-
able agriculture, alternative energy sources etc. 
While project-based support is playing an impor-
tant role, adaptation planning has to be part of 
national programmes and budgets. 

It should be borne in mind that adaptation 
measures will not reduce climate change, but they 
can reduce vulnerability to the impacts of climate 
change. This report presents a list of principles 
and approaches that should guide the process 
of designing and implementing adaptation 
measures and policies183 (see Box 24). However, 
without the political will for a change, the support 
of the central and local authorities and public 
empowerment, all proposed alternatives will not 
be successful in practice.

180 Human Development Report 2007/2008.
181 Human Development Report 2007/2008.
182 Human Development Report 2007/2008.
183 See Draft  guidance on water and climate 
change adaptation, UNECE, WHO, July 2008.

184 See Draft  guidance on water and climate change adaptation, UNECE, WHO, July 2008.
185 Th e precautionary principle is prescribed to protect the environment. But in practice, its scope is much wider, 
and specifi cally where preliminary objective scientifi c evaluation, indicates that there are reasonable grounds for 
concern that the potentially dangerous eff ects on the environment, human, animal or plant health may be in-
consistent with the high level of protection chosen for the Community. EU’s Communication on Precautionary 
Principle, Brussels, 2000. http://www.gdrc.org/u-gov/precaution-4.html  
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tween the authorities and the community. (b) A close, continuous interactive collaboration 
should be established with scientists on climate change issues and newly available technolo-
gies in the fi eld. 
Eff ective cooperation should successfully integrate both top-down and bottom-up approaches.  
It is essential that these diff erent administrative levels share their experience from early action 
and results from research. Adaptation will require solidarity between neighbouring countries so 
that poorer regions and those hit hardest by climate change can respond accordingly.

4. No-regret and low-regret options should be considered as a priority, as they can be de-
signed to provide net benefi ts regardless of climate change.  No-regret options are investments 
in such developments that would help society to adapt to climate change. In these cases, exact 
projections of climate change may not be necessary to justify these kinds of adaptations. The 
simple knowledge and awareness that climate is changing can be enough.186  

5. Public awareness campaigns at national, regional and local levels and information campaigns 
to promote methods of climate change adaptation should be performed in order to inform the 
public, establish a basis for cooperation and increase the community’s level of trust in the 

authorities.

6. The impacts of climate change are locally specifi c. However, the level of specifi city of knowl-
edge at the local level is limited and needs to be downscaled. Any policy or measure should 

be developed for and applied at appropriate level (national, regional and local). 

7. Climate change has a high level of uncertainties and risks relative in particular to the magni-
tude, timing and nature of changes, uncertainties and risks which are unusual for decision mak-
ers when dealing with other issues. In order to cope with this situation, various methods should 
be used like sensitivity and risk analysis, simulation and scenario development. Authorities 
should perform assessments of possible damages and analyse the “cost of inaction”. These 
costs should be compared to the costs of adaptation measures and based on that should an 
adaptation plan should be elaborated.

8. Measures to cope with the eff ects of climate change have to be taken into account at diff er-
ent scales, both in space and in time. The setting of time horizons should be considered when 
defi ning a strategy, policy, or measure, and also for monitoring the implementation of an adap-
tation strategy. Generally, strategies would be long-term in nature, and policies would targeted 
at the medium to long term. Measures may have an implementation time of any length, but are 
expected to have sustained results. Prioritisation – mostly of measures, but in some cases also 
of (alternative) policies – should take the whole period into account.

9. Estimating the costs of a measure is a prerequisite for ranking it and including it in the bud-
get or in a wider adaptation programme. The four major methods used for prioritising and 

selecting adaptation options are cost-benefi t analysis, multi-criteria analysis, cost-eff ec-

tiveness analysis and expert judgment. The costs of non-action that could lead to a number 
of environmental and socio-economic eff ects (e.g. lost jobs, population displacement, and pol-
lution) should also be considered. 

10. Preparing the country for climate change impacts should become a political priority.  
Programmes should be devised that aim to: (a) insulate human activities from the infl uence 
of weather and climate conditions, most probably extremes in precipitation (rain or snow), in 
drought and in temperature (both heat and cold waves); and (b) reduce the exposure of weath-
er- and climate-sensitive activities to climate-related hazards. 

11. New legal documents or/and amendments to the existing legal framework should 
be drawn up, as well as policies, which should include assessment and management of envi-
ronmental risks. These would also include the risks posed by climate change impacts. These 
documents should also include maps of areas that might present a signifi cant risk, showing the 

186 Integrating climate change adaptation into development co-operation. OECD, 2009.
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Source: Draft guidance on water and climate change adaptation, UNECE, WHO, July 2008.

possible consequences of extreme weather events. Such maps should be updated every 2  to 3 
years, based on geographical, social and economic changes, thus enabling progressive adapta-
tion to climate-related risks as knowledge improves.

12. All new measures should take into account the possible impacts of climate change and the 
best available technology should be used as far as possible. Innovative sustainable approach-

es and technologies should also be taken into account. In this respect a close cooperation 
should be established between local authorities and scientists.

13. Mitigation and adaptation strategies should be developed and implemented in an inte-
grated manner aimed at minimising harm to humans and the environment and should take into 
consideration the adaptive capacity of a system. The health risk of climate change adapta-

tion options should be assessed before adopting any strategy. Any scenarios and related 
methodologies and measures to deal with adaptation to climate change might have side-ef-
fects to their implementation. These side eff ects should be taken into account when selecting 
strategies.

14. Branch strategies of transport, energy, environment, agriculture, forestry, water, waste, 
construction and other aff ected sectors should include respective changes that would provide 
for adaptation measures in each sector. All strategies should provide for incentives to pro-

mote energy effi  ciency, sustainable development, decreases in GHG emissions and car-

bon release, effi  cient water use etc. The incentives could be based on awards and price/tax 
reduction.

15. In order to have policies, programmes and laws that respond to climate change challenges 
the government should apply political instruments like Strategic Environmental Assess-

ment, which have been proven to identify weaknesses and off er proper solutions to help 
implement sustainable development at all levels. 

16. Work groups should be created that are formed of experts from diff erent fi elds, 
including young specialists and invited stakeholders, to elaborate innovative policies and 
strategies and involve the general public and NGOs in public debates.  

ment. Horizontal collaboration between authori-
ties should be supported and facilitated by off er-
ing means and instruments for collaboration. The 
top-down model of coordination should guide 
general activities and give the possibility to make 
decisions at local level – decisions that would best 
suit the specifi c situation.

In this respect, authorities should start information 
campaigns for the general public. Being most fa-
miliar with local conditions, local authorities have 
a key role to play in enabling people to adapt to 
climate change on the ground.188 At the same time, 
central authorities should create incentives for the 
general public to increase its interest in energy and 
water-effi  cient equipment and techniques, alterna-
tive energy, effi  cient water use, waste disposal, etc. 

Programmes on climate change should be includ-
ed in the education system and this knowledge 

11.3. Main Actors

Innovative policies and approaches are the ones 
to make a diff erence, but these policies and 
approaches cannot accomplish the tasks on their 
own. Involvement of civil society, the private 
sector, nongovernmental sector and individuals 
is imperative as these are the actors to undertake 
adaptation. Authorities should take the fi rst 
step as they are the custodians of public assets, 
pro vi ders of public services and establish the rules 
of the game. Sustainable solutions will require all 
these actors to internalise climate risks in their 
diverse decisions, while being mindful of possible 
related uncertainties.187

Public authorities

Cooperation among local level authorities is a pre-
requisite for coordinated and constant develop-

187 Integrating Climate Change into Development Cooperation. OECD 2009.
188 Ibid.
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should be promoted in appropriate ways at all ap-
propriate levels of education.

Local authorities should use requirements for spa-
tial planning, land use and land-use change, with 
respect to adaptation, and could play a key role 
in raising awareness of the need for adaptation 
among decision-makers, economic actors and the 
public. Technical guidance documents, exchange 
of case studies and sharing of good practice could 
prove useful tools in this regard.189 

It should be emphasized that authorities should 
not create administrative and/or fi nancial obsta-
cles for individuals and private sector, and should 
ensure no obstacles are created by other eco-
nomic agents regarding sustainable alternatives 
for energy, water, fertilisers etc. Public authorities 
should take into consideration and develop regu-
lations on issues related to authority liability.

The existence of such problems as weak institu-
tions and policy-making capacities, corruption, an 
inconsistent and unenforceable legal framework, 
and a lack of qualifi ed personnel is well known and 
constantly criticised by society. Addressing these 
issues will result in an increased level of trust on 
the part of the general public and a higher level of 
public interest and participation in decision mak-
ing process. An informed public is an important 
means for achieving development goals. 

Private sector

The economic and political crisis faced by the 
Republic of Moldova has reduced the country’s 
budget and beside the international fi nancing 
programmes, a workable solution could come 
from the involvement of the private sector in 
activities related to climate change adaptation.  

Across all economic sectors, private companies play 
a very important role in adaptation. Agribusiness 
will ensure the supply of food. The engineering and 
construction sector will be responsible for climate-
proofi ng of infrastructure. Risk communication 
and monitoring will be the responsibility of the 
media, IT and telecommunication sectors. While 
the banking sector will be responsible for fi nancing 
investments in adaptation, the insurance sector 
will provide the coverage of risks.190

Business

Climate change will also infl uence the activity of 
companies in all sectors, this being a reason also 

to support their adaptation to climate change. At 
the same time, the number of new opportunities 
to off er new products and services increases.191 
For example, there are new technologies for recy-
cling, biogas production, and new techniques for 
fertiliser production. Authorities should support 
and facilitate this new direction on the market and 
create appropriate incentives for businesses to be-
come sustainable and be promoters of sustainabil-
ity, in other words to become partners. The private 
sector, on the other hand, should understand and 
accept regulations and practices that, while more 
costly for the private sector in the short run, will 
ensure better adaptation in the long run.

Insurance

The insurance sector could develop new prod-
ucts for reducing risks and vulnerability before 
extreme weather events happen. Insurance pre-
miums anticipating climate change could provide 
incentives for private climate change adaptation 
measures.192

Adaptation measures are not only those measures 
that can be adopted by authorities, but also meas-
ures that are applicable to the general public. In 
developing countries, where the level of corrup-
tion is high, facing an economic and political crisis, 
the main actors are people – the general public. In 
this respect the report off ers a list of actions that 
can be applied by individuals, as well as public as-
sociations and NGOs. 

Individuals

Each adaptation measure has to be understood 
and implemented by society, which needs to be 
informed and familiar with the issues if it is to be 
responsive. 

Adaptation is the key to protecting one’s existence 
and property and to ensure a decent future. The 
process starts with a decision that will further in-
fl uence one’s life, whether it is a decision on where 
to build a house, or a decision to invest in an irriga-
tion system. In their search for economically entic-
ing deals, people could reorient their daily activi-
ties toward effi  ciency in energy, water use etc. 

Informed and educated people have the power 
to make a change, to be part of a decision and to 
understand their responsibilities. This could be the 
path towards rebuilding trust in authorities and a 
partnership for further sustainable development.

189 Ibid.
190Economics of Adaptation to Climate Change, OECD 2009.

191 EU action against climate change. Adapting to climate change. European Com-
munity, 2008.
192 Ibid. 
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11.4. Adaptation policy strategy 

It is of crucial importance for the Republic of 
Moldova to have a Climate Change Adaptation 
Programme that would ensure an eff ective ad-
aptation of the country to climate impacts. If not, 
projected impacts (CLIMATE CHANGE AND ITS 
CHALLENGES FOR MOLDOVA and the impacts 
presented in the preceding chapters) could preju-
dice Moldova’s development and worsen the cur-
rent state of economic and social sectors. 

An eff ective strategy to adapt to climate change 
should ideally meet a number of core require-
ments (see Annex 2.12):

  Comprehensiveness both in terms of 
addressing the impact of climate change 
and in engaging the largest possible 
number of sectors, organisations 
and people.

  Political will of public authorities on 
national and local level.

  Empowerment of local public authorities, 
individuals and the private sector.

  Capacity building of authorities 
to help clearly identify vulnerabilities 
and formulate effi  cient responses 
to adaptation challenges.

  Informed and trained stakeholders and 
authorities.

  Cooperation and exchange of knowledge 
at national and international levels.

  Timely public awareness campaigns 
and involvement of the interested public.

  A transparent and open dialogue 
between authorities, stakeholders 
and academia.

  Taking into account human 
development criteria.

As mentioned in the policy recommendations 
of chapters 4 – 10, it is recommended to have 
sectoral adaptation strategies or current strategies 
should be amended with adaptation measures. 
This is important as each sector needs a specifi c 
approach, but at the same time all adaptation 
measures must be taken as a complex whole, 
to make sure a qualitative and eff ective climate 

change adaptation process takes place. A well-
designed policy framework for climate change 
adaptation will ensure a timely response to climate 
change challenges, allowing the country and its 
citizens a progressive positive development.

All the proposed strategies (adaptation strategies, 
or amended strategies with adaptation provisions) 
could be part of an umbrella programme named 
the National Climate Change Adaptation Pro-

gramme (NCCAP) that would also include an Ac-

tion Plan to implement adaptation measures, en-
forced by a set of Market Based Instruments that 
would serve as economic stimulus.

Part of the same programme should be a joint 
communication strategy that will provide for in-
formation access, public awareness, and public 
participation in the decision making process, co-
operation between authorities at diff erent levels 
and collaboration with academia in matters relat-
ed to climate change adaptation for all sectors.

Sectoral Adaptation Strategies and amendments 
should be developed by the respective ministries, 
in conformity with international agreements and 
conventions, signed and ratifi ed by the Republic 
of Moldova, under the supervision of an Inter-min-
isterial Adaptation Commission. This Commission 
could consist of designated representatives from 
each sector, but also invited relevant specialists 
and stakeholders in order to have an eff ective 
and transparent process. The main purpose of this 
commission will be to control the process of ad-
aptation measures elaboration, to ensure the in-
ter-relatedness of all sectoral political documents, 
to exclude the possibility of confl icting provisions 
and verify the existence of implementation mech-
anisms in a real time-frame. 

Responsibility for programme monitoring should 
belong to the Ministry of Environment. Neverthe-
less the Ministry will need a strong programme for 
capacity building and an increase in staff  to en-
sure a high-quality result. The ministry could also 
involve external experts in the monitoring proc-
ess and could use the non-governmental sector 
in the usual watch-dog role. This will ensure the 
transparency of the process and increase public 
support and trust. 

The NCCAP should be oriented toward the follow-
ing:

  The legal framework

  The institutional framework
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  Framework for actions in the 
development sector (Agriculture, 
Industry, Water, Energy, Ecosystems 
and Health) 

  Social development 

  Information and public awareness 
aspects (which will include all 3 elements 
of the Aarhus Convention and education)

Climate change adaptation is a costly process 
that has to be well targeted, and has to be based 
on research and cost-benefi t analyses. There is 
evidence that even in the absence of fi nancial 
and environmental constraints, the potential 
benefi ts of climate change adaptation could be 
signifi cantly reduced by imperfect information 
and a sub-optimal decision-making process.193  

The Action Plan should prioritise the fi elds to be 
focused on and the actions to be taken at national 
and regional levels and off er advice for the local 
level actions. Based on the conclusions of the 
working group, a set of measures should be laid 
out, for each development sector, after a thorough 
risk analysis and a fi nancial review of the action 
applied. The same action plan should provide for 
follow-up actions. The results obtained should be 
used as experience for further actions.

In order to have a positive outcome, this pro-
gramme would need to have the full support of 
the authorities, as the main changes are needed 
in the planning and decision-making process, 
based on a continuous and open dialogue be-
tween the authorities and society. In this context, 
the government should prioritise policies that 
have a positive impact on development, but also 
improve its adaptive capacity.  The main elements 
that the government should focus on in the short 
term are:

  Implementing reforms to ensure a 
transparent, equitable, and eff ective 
decision making process.  Requirements 
for an ex-ante analysis of draft decisions, 
which would also include a demand for 
an analysis of the environmental impact 
of policies and consultations with the 
Ministry of Environment, should be 
gradually introduced, at least for the most 
important public policies.  Moreover, 
all policy decisions, on all levels of 
government, should be published and 
discussed with the relevant stakeholders. 

This will ensure that policies are 
anticipatory, consensual, and public. 
Plans for such a reform already exist. The 
State Chancellery has developed a draft 
regulation and a guide for a redesigned 
decision-making process, but signifi cant 
eff orts are needed to train public servants 
in applying it.

  Continued public service reform, 
particularly the reform of the 
remuneration system for public 
servants.  As long as low pay and limited 
opportunities for growth do not allow 
for attracting and retaining good public 
servants, the capacity to analyse possible 
climate change scenarios and promote 
correct adaptation policies will remain 
very limited. Strong political will is the 
key to achieving progress on this reform.

  Creating a mechanism for regular 
collection, analysis and wide distribution 
of climate change-related data. This will 
allow continuous improvements and 
refi nement of projections on the specifi c 
eff ects of climate change, which will 
both improve the credibility of advocacy 
eff orts, and inform the behaviour of 
companies, organizations, and the 
general public.

  Raise the profi le and strengthen the 
capacities of the authorities responsible 
for meteorological monitoring, 
emergency response and disaster 
management.  Specifi c attention 
should be paid to the capacity of these 
authorities for anticipating and preparing 
for certain events, as well as for leading 
interdepartmental coordination on issues 
related to climate change. Whatever 
authority is selected to lead in this 
process, it should create, maintain, and 
monitor a detailed risk map, elaborate 
various scenarios and response 
procedures and build awareness within 
and outside government regarding the 
consequences of climate change.

  Decentralise local public fi nances, so 
as to allow local public authorities to 
take the lead on community responses 
to climate change. Central government 

193 Economic Aspects of Adaptation to Climate Change, OECD 2009.
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can often hinder the development of 
adaptive capacity at the local level.  
Proper decentralisation could ensure that 
adaptive measures most relevant to the 
community and the region are taken.

It has to be acknowledged that the Republic of 
Moldova already has over 200 strategic documents 
that are not implemented or only partially imple-
mented. Therefore, the proposed programme 
should not become just another adopted docu-
ment, with no proper enforcement and with half-
hearted implementation eff orts. Several addition-
al Strategies could make the situation even more 
diffi  cult, as it will create the need to adapt and 
amend many other legal and policy documents to 
match the provisions in these Adaptation Strate-
gies. This work will demand great eff orts. Mean-
while the institutional capacity of authorities to 
perform the respective work needs considerable 
improvement. 

Substantial help could be provided through pub-
lic information and involvement in the climate 
change adaptation process. Informed stakehold-
ers understand current vulnerabilities, the starting 
point for understanding future adaptation needs, 
and often have good ideas on how to reduce them. 
Involving stakeholders also increases the chances 
of successfully implementing the adaptation plan 
and mainstreaming adaptation concerns.194

That is why separate attention is paid to the social 
aspects of adaptation: shaping public opinion, pro-
moting public participation, educating and train-
ing civil society and fostering human solidarity.

11.4.1. An informed public is an 

important ally  

An informed public understanding of why climate 
change is such an urgent priority can create the po-
litical space for governments to introduce radical 
reforms.195 A massive media awareness campaign 
should be enacted to raise awareness of climate 
change issues, create public debates and off er the 
public access to information on the costs of actions 
applied and off er appropriate explanations.

Media policy should be completed with provisions 
supporting public service advertisements on TV 
or radio. Political support should be provided by 
imposing a lower price or by subsidising partial-
ly or totally the costs of the specifi c adverts. The 
Communication Strategy on climate change could 

provide the basis and off er support for the prepa-
ration of quality shows, interviews, information for 
news, comments. National and other TV and radio 
advertising can be used to inform people on what 
is going on and what might happen. The media 
can inform the population about climate change 
solutions.

There are exclusive, qualitative and informative 
movies on climate change, which are distributed 
for free like “HOME”196 or “The 11th Hour”197, or oth-
ers. These movies can be broadcast and become 
instruments of Climate Change Adaptation.

11.4.2. Paving the way towards public 

participation

Public participation is an instrument of democracy 
and transparency that should be used more often. 
Dialogue with civil society, private and nongovern-
mental sectors, is not only a source of information, 
but also a means of education. Knowing that their 
opinion is taken into account increases the level 
of trust in and responsibility for the actions taken 
and this is exactly what our society lacks.

“In addition, stakeholder involvement in the plan-
ning process increases the chance that they will 
“own” and support the ensuing adaptation plan. 
More importantly, by involving stakeholders and 
local decision makers at all levels in an adaptation 
plan, governments (local or national) improve 
prospects that society will incorporate climate 
change concerns in future investment and man-
agement decisions.”198

The government should ensure the implementa-
tion of the Aarhus Convention’s provisions. Being 
a signatory, Moldova is obliged to ensure access 
to information, public participation in the decision 
making process and access to justice. Introducing 
mechanisms and/or instruments that would in-
crease the involvement of the public, including the 
vulnerable parts of society could have a positive 
impact on human development in the country.

More local experts and interested stakeholders 
should be involved in actions related to human 
development and climate change. Given the fact 
that a political leader is not always a professional 
in the fi eld of climate change, the opinion of ex-
perts and public discussions could be the instru-
ment needed to achieve consensus and gain pub-
lic confi dence in the correctness of the decision 
taken, and as result the support and trust of the 
public during implementation. 

194 Adapting to Climate Change in Europe and Central Asia, World Bank, 
June 2009.
195 Human Development Report 2007/2008.

196 HOME – a movie by Yann Arthus - Bertrand. http://www.ho-me-2009.com/
us/index.html 
197 http://www.leonardodicaprio.org/
198 Adapting to Climate Change in Europe and Central Asia, World Bank, 2009.
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11.4.3. Education and training – 

answering the questions

Education and training are important as most of 
the stringent climate change impacts will be felt 
by the next generation. Generations to come will 
be the ones who confront the consequences of 
our past and present mistakes. To survive and to 
develop sustainably they need to be prepared for 
the changes to come, they need to understand 
the situation and take action. 

The current Educational Programme should be 
amended with an element providing education 
on climate change issues. The educational pro-
grammes starting from school to universities 
should include information on climate change 
and sustainable development, preparing the new 
generation for the upcoming changes and orient-
ing them towards sustainable development.

The education and training of the population is 
also a crucial factor determining the adaptive ca-
pacity of the Republic of Moldova. National Adap-
tation Strategies related to the issue should follow 
an approach that focuses on enhancing adaptive 
capacity to current climate variability and ex-
tremes, as this will help address the negative im-
pacts of climate change.199  

The Education Programme should also off er sec-
tor-specifi c trainings on climate change issues. 
The same programme should create a large data-
base of information on mitigation methods and 
case-studies, as well as provide for extensive ex-
perience exchange with other countries. District 
authorities also should be trained and should in 
their turn provide special training for the popula-
tion on climate change adaptation and mitigation 
including environmental protection and sustain-
able development measures; the training process 
should involve academic world and also interna-
tional experts who could share their knowledge. 

11.4.4. Fostering human solidarity

Discussing the impacts of climate change on the 
population, one could observe three social aspects 
as the most vulnerable:  the gender dimension, so-
cial assistance and poverty, and human mobility. 

As it is presented in GENDER DIMENSIONS OF HU
MAN DEVELOPMENT IN MOLDOVA, the pressure 
on women increases along with lower incomes, 
reduced economic opportunities (especially in ru-
ral areas) and other factors like domestic violence, 
etc. Current national policies should be amended 

and new strategies should include provisions on 
increasing the economic and social role of women 
and achieving a higher level of gender empower-
ment. Although women’s participation in social life 
has improved in the past decade, gender equality 
is at a low level in Moldova. 

Women have a special role in the response to 
the crisis. When men are absent, gender roles are 
open to change. These circumstances can increase 
women’s economic independence, their ability to 
provide for their families, decision-making skills, 
and social prominence.200 In order to help wom-
en develop these qualities, specifi c training pro-
grammes should be developed relating to peace 
negotiations, planning and implementation of 
reconstruction projects and decision-making 
structures. Women’s participation   helps develop 
an economic, social, and legal environment propi-
tious for women’s success.

Social assistance and poverty are issues that direct-
ly aff ect the capacity of society to adapt to climate 
change impacts. It is recommended that provisions 
be reviewed, amended and/or adopted to improve 
social assistance, refl ecting possible health and 
other implications caused directly or indirectly by 
climate change. As can be observed, the poorer 
the population, the more vulnerable it is to climate 
change impacts. This is why poverty reduction pro-
grammes should go hand in hand and be coordi-
nated with climate change adaptation. 

Human mobility related to climate change is char-
acterised by the migration of people from high risk 
areas, often leading to interrupted livelihoods, mi-
gration and temporary displacement. Long term 
displacement of people and permanent migration 
from damaged residences goes hand in hand with 
lower living standards and increased vulnerability. 201

People are moving in search of economic o ppor -
tunities, and a changing climate al rea dy in fl u en ces 
and will con  tinue to infl uen ce the economic deci-
sion to migrate. 

To respond to these challenges, the government 
will need the help of international organizations 
and the public. Assessments should be performed 
of current migration trends and a strategy should 
be developed that would have as its objective 
reducing migration levels by off ering local op-
portunities (especially in rural areas) for devel-
opment and solutions to existing problems. This 
can be achieved by promoting income diversifi -
cation and capacity building, including for local 

199 Economic Aspects of Adaptation to Climate Change, OECD 2009.
200 http://www.ilo.org/public/english/employment/crisis/about/dimension.
htm consulted on September 5, 2009

201 Adapting to Climate Change in Europe and Central Asia, World Bank, June 2009.
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civil society and governmental institutions so that 
they can provide better support to communi-
ties, households and individuals in their adapta-
tion eff orts; reducing the disaster risk impacts of 
hazards, particularly on vulnerable households 
and individuals as well as providing  advocacy 
and social mobilisation to address the underly-
ing causes of vulnerability, such as poor govern-
ance, lack of control over resources, or limited 
access to basic services.202 Social reintegration 
options should also be included for people who 
have been traffi  cked or were victims of violence. 

 11.4.5. Climate change 

and human rights

The impact of climate change is that it increases 
people’s vulnerability to poverty and social dep-
rivation. Populations whose rights are poorly pro-
tected are likely to be less equipped to adapt to 
climate change impacts.203

The government should provide support to so-
ciety in order to improve its capacity to adapt to 
the impact of changing conditions. Human rights 
could be protected indirectly by focusing adapta-
tion measures on the following issues:204 

  Ensuring that homes are resistant to 
extreme weather conditions protects 
the right to life; 

  Off ering quality/alternative water access 
protects the right to water; 

  Off ering health-related information 
and education and providing proper 
sanitation protects the right to health;

  The right to a healthy environment are 
protected by reducing environmental 
degradation and pollution, etc. 

Not all human development costs associated 
with climate change can be measured in terms 
of quantitative outcomes. At a fundamental level, 
human development is also about people having 
a say in the decisions that aff ect their lives. Climate 
change is a profound denier of freedom of action 
and a source of disempowerment.205

202 Climate Vulnerability and Capacity Analysis, Handbook, http://www.
careclimatechange.org. Last checked on September 10 2009.
203 http://cpd.org.au/article/climate-change-and-human-rights, Climate 
Change and Human Rights, John Von Doussa, published on June 13, 2008. 
Last consulted on August 9, 2009.
204 Ibid.
205 Human Development Report 2007/2008.
206http://www.caribank.org/titanweb/cdb/webcms.nsf/AllDoc/
E6F380BA51977179042575F5006CE100/$File/KLeslieCCregionaldev.pdf 

Presentation for the CDB Seminar: Advancing the Climate Change Agenda, July 
6, 2009. Last checked on August 9, 2009.
207 Adapted from Climate Change. What do we do? OECD 2008.
208 Th e Clean Development Mechanism (CDM) under the Kyoto Protocol is de-
signed to help encourage private fi nancing for mitigation action in countries like 
Moldova, where there is lack of capacity or fi nancing to implement these actions 
without support.
209 UN Collaborative Programme on Reducing Emissions from Deforestation and 
Forest Degradation in Developing Countries.

11.4.6. Adaptation fi nance

The Republic of Moldova faces a serious budgetary 
and economic crisis. But even after the crisis eff ects 
fade away and economic growth resumes, the 
budgetary resources available for climate change 
adaptation will remain limited and thus special 
emphasis should be placed on development and 
employment of market based instruments. 

Any climate change adaptation measure will re-
quire fi nancial resources and the implementation 
of certain mechanisms. Depending on the level 
and magnitude of change to be applied, the alter-
natives off ered can be of low or high cost. In any 
case, following are some suggestions that could 
have a positive eff ect:206 

  Develop and supply products and 
services for the new markets which will 
come with integrated adaptation e.g. at 
micro-level, and for ecological services. 

  Recognise the reality of climate change 
and mainstream it into all business 
processes. It should be a decision fac-
tor for business planning and strategies, 
portfolio management and at individual 
transaction level.

  Ensure that contingency plans consider 
“worst case” scenarios.

A wide range of technological options are needed to 
keep climate change adaptation costs low, and beside 
that there is a need for a mix of policy instruments in 
order to implement a cost-eff ective strategy. 

The following considerations and instruments 
may help to eff ectively encourage wider country 
buy-in for adaptation actions:207

  Synchronising political will and climate 
benefi ts of policies. 

  Decreasing energy dependence.

  Facilitating technology transfers.

  Applying and being open to interna-
tional fi nancing programmes for climate 
change mitigation and adaptation 
actions, including through the Clean 
Development Mechanism208 and REDD.209 
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In a discussion on environmental policy integra-
tion, OECD (2003) recommended a further 
use of market-based instruments, such as the 
implementation of Environmental Fiscal Reform 
and full-cost pricing of services such as water 
and waste, better inter-ministerial cooperation 
and further use of strategic environmental 
assessments.210 Although these instruments are 
mostly known as mitigation measures, they may 
also be used as adaptation solutions.

Below are some market-based instruments, already 
addressed in the environmental literature (see 
bibliography) that we considered as important 
in Moldova’s path towards climate change adap-
tation:

a.  Environmental taxation is one of the main 
tools for moving towards sustainable de-
velopment. It has positive eff ects on the 
environment and thus on development 
by stimulating innovations and effi  ciency; 
external benefi ts of natural resources 
have to be given a market value,211 for ex-
ample. Tax diff erentiation is a good fi scal 
tool for favouring cleaner products over 
traditional ones. Taxes can be lowered for 
eco-labelled goods and can be raised on 
polluting products. Environmental taxa-
tion, from an adaptation point of view, 
can be used to internalise adaptation 
benefi ts to ecosystems.

b.  Subsidy reform.  First of all, current subsi-
dies should be assessed in order to deter-
mine if there are any harmful subsidies212 
and if any of the provided subsidies are 
not reducing incentives to move away 
from activities that become less viable 
under climate change scenarios.213 Subsi-
dies should be created that off er a “win-
win” scenario by helping the environment 
adapt to climate change, and increasing 
economic effi  ciency.214 A good example is 
the subsidy provided by the government 
of Moldova for agricultural terrains af-
forested with walnut trees. Improvement 
of resources allocation towards adapting 
the sectors for climate change impacts 

can eventually even compensate for 
some short-term sector losses. 215 

c.  “Insurance has a dual role with respect to 
adaptation. Access to insurance payouts 
can lessen the net adverse impact of 
climate events on policy holders. At 
the same time, insurance is also an 
instrument for incentivising adaptations 
aimed at climate risk reduction”216 
(refer to chapter TOWARDS A RISK 
RESILIENT SOCIETY)

The indirect and direct impacts of climate change 
can be spread through the insurance industry 
if necessary policies will not be undertaken by a 
series of decision-making institutions. As a result 
of the decrease in the aff ordability of insurance 
products and increasing insurance gaps, the social 
and economic costs of climate change will signifi -
cantly increase. 

In the Republic of Moldova, the fundamental bar-
rier for the development of the insurance sector 
lies in the population’s negative perception of in-
surance products. As a result, around 70 per cent 
of all insurance premiums collected in 2008 were 
subjected to mandatory insurance, which means 
that people and businesses resort to insurance 
generally only when the law requires it. 

Therefore, mandatory insurance products should 
be used by policy makers to increase levels of con-
fi dence in this sector, which indirectly will infl u-
ence the popularity of insurance products related 
to climate change risk transformation. Thus, the 
policy implications should be concentrated on 
two main issues related to the insurance sector: 
credibility and aff ordability of insurance products. 

In order for the climate change concerns to be 
taken into account, these must be incorporated 
into the planning system. And we are not talking 
only about the Ministry of Environment’s planning 
system, but the central planning system, so that 
climate change concerns can be integrated into all 
sectors of development.

11.5. Conclusions for policy makers

Climate change will be one of the defi ning forces 
shaping prospects for human development dur-

210 Environmental Policy Integration: Th eory and practice in the UNECE 
region, May 2003.
211 Economic Aspects of Adaptation to Climate Change, OECD 2009.
212 For example, subsidies to the production and consumption of fossil fuels 
exist in a wide variety of forms, including direct budgetary transfers, tax ex-
emptions, and price controls. Although subsidies are oft en justifi ed as having 
an overall benefi t for social welfare, research has found that many fossil fuel 
subsidies have a net negative eff ect, both nationally and internationally. Fos-
sil fuel subsidies distort the market, resulting in a host of negative impacts, 

including potentially greater greenhouse gas emissions, high costs imposed on 
government budgets, and reduced incentives for energy effi  ciency and conversion 
to alternatives energy sources. (www.globalsubsidies.org).
213 Economic Aspects of Adaptation to Climate Change, OECD 2009.
214 Environmental Policy Integration: Th eory and practice in the UNECE region, 
May 2003.
215 Ibid.
216 Th e economics of Climate Change Adaptation. OECD, 2009.
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ing the 21st century. Through its impact on ecol-
ogy, rainfall, temperature and weather systems, 
global warming will directly aff ect all countries.217

Taking into consideration the impacts of climate 
change and their costs, one can conclude that mit-
igating and adapting would be the best solutions 
for ensuring continuing human development. 

In order to have an understanding of the real costs 
of climate change, Moldova’s key vulnerabilities 
should be identifi ed and a common environmen-
tal and economic analysis and evaluation of the 
benefi ts of adaptation should be performed on 
the basis of a comparison with the evaluated costs 
of inaction. A number of climate change scenarios 
should be defi ned (and researched on a continu-
ous basis by a selected team of experts) and based 
on the detailed results a decision should be taken 
on which solutions best suit the respective situa-
tions. The action will be an incentive for the gov-
ernment to apply those adaptation options that 
are more benefi cial for the development of the 
country and also a means to determine the time 
horizons for these actions. The adaptation strat-
egy for climate change proposed above is based 
not only on expert knowledge in specifi c fi elds 
and international experience, but also on personal 
level perceptions of development in the Republic 
of Moldova. It should be noted that it is concen-
trated mostly on developing cooperation and 
collaboration between authorities among them 
top-down and bottom-up, as well as horizontally, 
collaboration with scientists, NGOs, the private 
sector, as cooperation among people is a prereq-
uisite for coherent human development. 

The start of an adaptation process relies on public 
awareness. Having an informed society will ease 
the adaptation process, making it clearer, by com-
monly adopted priorities and values related to 
climate change. But there must be solutions and 
alternatives off ered that would satisfy as many 
members of society as possible and off er decent 
living conditions and education. Achievement of 

any results is primarily based on the level of edu-
cation, access to information, participation in de-
cision-making, access to justice and transparency, 
thus conditioning the success of human develop-
ment and adaptation to climate change.

It should be noted that although all recommenda-
tions off ered are divided by sector, their success 
relies in their synergetic interconnectedness, co-
operativeness and the transparency of the proc-
ess. For example, water solutions must go along 
with agricultural, ecosystem, industry and health 
solutions. This is why cooperation between sec-
tors and with the scientifi c community is of great 
importance.

Political will is essential to all aspects of devel-
opment. This is why increased attention should 
be paid towards the spheres of monopoly or in-
creased infl uence (like energy, water sectors). This 
will enable private owners to get involved and in-
vest in infrastructure and alternative sources.

Establishing insurance schemes, setting up market 
based instruments, developing sector specifi c ad-
aptation strategies are a challenge for the devel-
opment of Moldova. Much more work is needed 
to improve concepts and defi ne details. It will be 
necessary to make sure there is qualitative local 
climate information, and that some preparatory 
work is carried out on building institutional and 
technical capacity and opening a clear dialogue 
with the public.218

The process of adaptation to climate change in 
Moldova’s economic, social and political conditions 
will be a diffi  cult and time-consuming one. The re-
public will need to invest great eff ort, including fi -
nancial, into its development that should be adapt-
ed to possible climate change impacts in order to 
be successful. Depending on the state of Moldova’s 
fi nancial development, authorities can choose the 
most viable solution for the expected results. One 
should remember that any eff ort done today for 
mitigation and adaptation to climate change is a 
step towards sustainable development, to a better 
future for current and future generations.

217 Ibid.
218 Th e economics of Climate Change Adaptation. OECD, 2009.
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HUMAN DEVELOPMENTRELATED ANNEXES

Annex 1.1.  Human Development Index Methodology

HDI is a synthesis of the human development based on three major goals of development:

  Longevity – as expressed by life expectancy at birth.

  Education – computed as weighted arithmetic average of the adult literacy rate 
(with a share of two thirds) and of global gross enrolment rate (one third).

  Living standards – estimated as GDP per capita expressed in US dollars at Purchasing 
Power Parity.

Based on minimum and maximum values (goalposts) established by UNDP for each indicator, the specifi c 
index for each of the three dimensions is computed as follows: 

where:

I
s
 –specifi c index;

V
real 

– actual value of indicator;

V
min 

– minimal value;

V
max 

– maximal value.

The GDP index is calculated as diff erence between logarithmic values.

The extreme goalposts and the actual values for the Republic of Moldova used for calculating the HDI are 
the following:

Indicator Maximum value Minimum value Actual value

Life expectancy at birth, years 85 25 69.4

Adult literacy rate (%) 100 0 99.1

Global gross enrolment rate (%) 100 0 68.9

GDP per capita at PPP, US dollars 40,000 100 2,986

HDI is calculated as arithmetic average of the specifi c indices:

Below there is an illustration of the calculation of the HDI for the Republic of Moldova in 2008. 

a. Life expectancy index (I
LE

)

b. Education index (I
E
)

b.1. Alphabetisation index (I
A
)
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b.2. Index of the global gross enrolment index (I
GER

)

By combining the two education indices with the corresponding weights one gets:

c. The GDP index (I
GDP

)

As result, the Human Development Index 

Annex 1.2.    Gender-related Development Index (GDI)

GDI adjusts the level of human development to the gender diff erences in the three major areas of human 
development. The calculation of the GDI involves three stages:

a.  Calculation of the gender disaggregated specifi c indices (I
F
; I

M
), according to the general formula:

where:

I
F/M

 – specifi c index for women / men;

V
real

 – actual value of indicator;

V
min

 – minimal value;

V
max 

– maximal value.

b.  The female and male indices are combined in a way that the diff erences between achievements in each 
dimension are perceived as negative factors and penalised. The resulting index, referred to as Equally 
distributed index (I

EDI
), is calculated according to the following general formula:

where:

I
EDI

 – equally distributed index;

P
F
 and P

M
 – shares of females / males in total population;

ε – a measure of aversion to inequality. For GDI the UNDP has established the �=2 for which the general 
formula transforms in a simple harmonic average of the indices calculated for men and women:
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c. GDI is calculated as simple arithmetic average of the equally distributed specifi c indices:

where:

I
LEEDI

 – equally distributed life expectancy index;

I
EEDI

 - equally distributed education index;

I
GDPEDI

 - equally distributed income index.

d. Calculation of the equally distributed income index is rather complex. For its calculation the following 
data are necessary:

Total number of population;

GDP per capita, US dollars at PPP;

W
f
/W

m
 – ratio of the female wage to male wage in non-agricultural activities;

E
F
 – share of women in economically active population;

E
M 

- share of men in economically active population;

S
F
 – contribution of women to total income;

Y – total GDP calculated in US dollars at PPP;

N
f
 – total number of women;

N
m

 – total number of men;

Y
f
 – estimated income received by women (US dollars at PPP);

Y
m

 - estimated income received by men (US dollars at PPP);

The extreme and actual values of the Republic of Moldova (except GDP which is computed below) used for 
GDI are included in the table below:

Indicator Maximum value Minimum value Actual value

Women life expectancy at birth, years 87.5 27.5 73.2

Men life expectancy at birth, years 82.5 22.5 65.6

Women alphabetisation rate (%) 100 0 98.5

Men alphabetisation rate (%) 100 0 99.7

Global gross enrolment rate of women (%) 100 0 73.2

Global gross enrolment rate of men (%) 100 0 66.6

GDP per women, US dollars, PPP 40,000 100

GDP per men, US dollars, PPP 40,000 100

Other indicators used for calculation are:

  GDP per capita at PPP: 2,986 US dollars

  Total population: 3,570.1 thousand
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Women: 1,853.9 thousand

Men: 1,716.2 thousand

  Share in total population of (%):

Women: 51.9

Men: 48.1

  Share in economically active population of (%):

Women: 49.4

Men: 50.6

  Ratio of women wage to men wage in non-agricultural activities (%): 70.1.

Based on the data above the following specifi c indices are calculated:

a. Equally distributed life expectancy index (I
LEEDI

)

a.1. Gender disaggregated life expectancy indices: 

Women:

Men:

a.2. Equally distributed life expectancy index:

b. . Equally distributed education index (I
EEDI

)

b.1. Gender disaggregated alphabetisation indices:

Women

Men

b.2. Gender disaggregated enrolment indices:

Women

Men
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b.3. Gender disaggregated education indices:

Women

Men

Equally distributed education index:

c. Equally distributed income index (I
GDPEDI

)

c.1. Index of females contribution to total income (S
f
)

c.2. Gender disaggregated income:

GDP per women:

GDP per men:

c.3. Gender disaggregated income indices:

Women

Men:

Equally distributed income index:

Applying the simple arithmetic average, the Gender-related Development Index is:
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Annex 1.3.    Gender Empowerment Measure 

The Gender Empowerment Measure is calculated based on explicitly defi ned variables measuring the op-
portunities (capabilities) women have for participating in political and economic decisions and for control-
ling their economic resources:

1. The distribution of seats in Parliament by gender is used as an estimate for degree of participation in 
political decisions;

2. For illustrating women’s participation in economic life the following ratios are used:

  Share of women out of  total number of managers and senior offi  cials in public administration 
and socio-economic units;

  Share of women out of total number of professionals employed in intellectual and scientifi c 
occupations.

3. Women’s control over economic resources is estimated based on gender disaggregated GDP per capita 
(unadjusted).

For each of the three dimensions an equally distributed equivalent percentage is calculated (EDEP), using 
the following formula:

where:

P
F
 and P

M
 – the shares of females/males in total population;

%I
F 
and %I

M 
– the gender indices for every of the three dimensions.

To adjust the respective dimension of development to gender disparities, as in the case of the GDI, a 
weighted formula is used with the aversion index ε = 2.

For the fi rst two dimensions the EDEP is indexed by dividing them by 50. The indexation is based on the 
hypothesis that in an ideal society women’s participation in decision making is equal to that of the men. 

Besides the data used for calculating the GDI, other indicators used for calculating the GEM are:

  Share in Parliament (%):

Women: 21.8

Men: 78.2

  Managers and senior offi  cials in public administration and socio-economic units (%):

Women: 37.9

Men: 62.1

  Professionals employed in intellectual and scientifi c occupations (%)

Women: 63.4

Men: 36.1

Calculation of the GEM involves three steps:

a. The EDEP for participation in political decision making is calculated based on female and male shares in 
total population and in Parliament seats (IDP):
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where %M
F
 and %M

M
 is share of women and, respectively, share of men in Parliament seats

IDP = Indexed EDEP for parliamentary representation = EDEP : 50 = 0.668

b. The index for participation in economic decision making and economic life is calculated as follows:

b.1. for manager and senior offi  cials in public administration and socio-economic units (IC):

where %C
F
 and %C

B
 are expressions of the female and male shares in this group of occupations

IC = Indexed EDEP for positions as managers and senior offi  cials = EDEP : 50=0.933

b.2. for professionals with intellectual and scientifi c occupation (IS):

where %S
F
 and %S

B
 are the shares of women and men in this group of occupations 

IS = Indexed EDEP for intellectuals and scientists = EDEP : 50 = 0.938.

The average of the indices referring to these two groups of occupations represents the degree of participa-
tion of women in economic decision making and economic life (I

DE
)

c. The equally distributed income (I
GDPED

).

The gender disaggregated equally distributed income indices (I
GDPF

 and I
GDPM

) are calculated based on un-
adjusted GDP per women and per men (no logarithmic values).

Women: 

Men:

I
GDPED

 is calculated according to the same algorithm as the GDI. 

The GEM is calculated as simple arithmetic average of the three equally distributed indices
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CLIMATE CHANGERELATED ANNEXES

Annex 2.1.    Methods used for the comparative adaptive capacity analysis

Indices used in other analyses of adaptive capacity

“The selection of indicators and the measurement process represent a theoretical reasoning and prediction. 
One of the main challenges that indicator studies face is that of fi nding reliable data” (Adger 2004). National 
level studies usually use proxy indicators for economic capacity, human and civic resources and environ-
mental capacity (see for example Adger 2004; Brooks 2005; Füssel 2005 or Klein 2002): Economic well-being 
corresponds to proxy variables such as GDP per capita, Gini Index, Debt repayments or more generally to 
economic values and competing demands etc. Proxies for health and nutrition are education expenditure 
(Percent of government expenditure or Percent of GNP) or the literacy rate (Percent of population over 15). 
Geographical and demographic factors are related to population, population development and population 
density, but also to accessibility. A dependence on agriculture can be measured in terms of agricultural em-
ployees, rural population, sectoral value added shares or agricultural exports. Alberini and Chiabai (2005) 
determine adaptive capacity of two hypothetical countries by a vector system of seven attributes, including 
per capita income, inequality in the distribution of income, measures of the health status of the population, 
the health care system, and access to information. Based on expert judgments, coeffi  cients on these rank-
ings were used to construct an index of countries with highest to lowest adaptive capacity.

Rationale for focusing on indicators on the regional economic structure

The justifi cation for extensively using variables describing the sectoral composition of the regional economy 
is – partly – provided by classical growth theory [explicitly in the Cambridge view of classical growth 
theory]. The core idea of the classical theory is that a surplus is the determinant of growth (an idea that was 
brought up again in John von Neumann’s work). While early in economic theory, growth was usually seen 
as an ongoing industrialisation, Schumpeter argued in his Theory of Economic Development that there 
are – in general – no diminishing returns to innovation; therefore a growing economy is characterized by 
alternating changes in the economic environment. Consequently, growth leads to economies of scale and 
may lead to permanently high industrial concentration and high profi ts (Schumpeter 1934 /1997) which 
results in growth again. But even Schumpeter mentioned limiting factors, such as a lack of credit or a lack 
of human resources (which is broadly spoken nothing else than a lack of “entrepreneurs”). 

Following Kaldor, productivity encourages increased competitiveness which in turn leads to an additional 
increase in demand, with the manufacturing sector being the driver of growth. Kaldor’s fi rst law states that 
the manufacturing sector is the engine of growth. It exhibits higher productivity increases due to increasing 
returns to scale and can incorporate technological progress more easily, thereby inducing growth in the 
rest of the economy. In Kaldor’s second law a positive relationship between labour productivity in the 
industrial sector and output productivity is hypothesised, while the third law claims a positive relationship 
between the labour productivity of the total economy and of manufacturing production (see Aumayr Ch. 
2008). Based on the classical demand-driven growth models, the Kiel school focused on technological 
change as the big crucial variable that is constantly leading to increases in the rate of return on capital and 
thus higher investment.

Another important contribution was made by Lewis and Singer: again growth is driven by industry, but 
industrialisation strongly depends on social development as a whole. Therefore human capital, education 
and demographic developments are not seen “just” as limiting factors in theoretical considerations but as 
necessary pre-requisites which have to be applied to the framework of growth theory. As a result, structural 
issues were incorporated into the theory, namely urbanisation, agricultural transformation, education, 
health, unemployment, inequality or population changes. Additionally, the stage theory of economic 
development suggests that underdeveloped economies develop institutions and standards of living over 
time and catch up in diff erent stages of development.
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Recent work proves empirical evidence to support the classical ideas; Rowthorn/Ramaswamy (1997) – for 
example (for an overview of recent literature see Aumayr 2008) – present a 3-sector closed economy 
model which illustrates the hypothesis that deindustrialization is a “natural” consequence of the process 
of development, because productivity in the manufacturing sector expands faster than that in the service 
sector. They claim that it is not the decline in demand for manufacturing products that serves as a major 
explanation for the secular decline of manufacturing employment after the mid 60s in the US, Japan and 
Europe, but essentially productivity diff erentials between services and industry (Rowthorn 1997).

DEMOGRAPHY: Regionalized Population Projections 2025: This indicator illustrates the fore-
casted number of inhabitants in each of the analysed regions for the year 2025. The popula-
tion of 2001 serves as a basis and is set to 100. All regions average on a population projec-
tion of 84. Therefore the studied area as a whole is characterised by depopulation.

Education Level [ISCED3_6] in relation to the average of all regions: The regional educa-
tion level is measured according to the ISCED (International Standard Classifi cation of Ed-
ucation). Diff erent ISCED levels represent diff erent levels of education, reaching from the 
pre-primary level of education to the second stage of tertiary education. Unfortunately the 
ISCED comparisons between diff erent countries are diffi  cult because schools in diff erent 
countries that are classifi ed at the same ISCED level may not provide the same programmes 
or have the same function. The indicator used in the cluster analysis gives the education 
level of a certain region in terms of the average of all regions, which is set to 100. For the 
regions considered in the cluster analysis the mean of this indicator amounts to 96.

WEALTH: Growth rate of Regional GDP per habitant/pps 2001-05: For measuring economic 
growth generally the growth rate of the regional gross domestic product per capita is taken. 
Since national statistical offi  ces usually provide the (regional) GDP in national currency and 
diff erences in the price levels have to be taken into account, Purchasing Power Standards 
are implemented. The indicator used in the cluster analysis gives the rate at which the re-
gional GDP per capita, measured in purchasing power standards, grew between the years 
2001 and 2005. The regional GDP growth rate of all regions included in the cluster analysis 
averages at 138 per cent.

Ratio of Regional GDP per habitant/pps in terms of national average: The regional GDP per 
capita is an indicator of a region’s total production. Therefore it can be used to measure and 
compare the degree of economic development of diff erent regions within a country. This 
proxy indicator allows for further consideration of regional disparities on the national level. 
The indicator used in the cluster analysis gives the per capita GDP of a region measured in 
Purchasing Power Standards in terms of the national average. Values below 100 indicate 
that the region’s per capita GDP is below the national average whereas values above 100 
indicate that the region has a GDP per inhabitant that lies above the national average.

THE STRUCTURE OF THE ECONOMY: Regional Employment Shares: Regional employment 
shares indicate the regional proportion of employees in the population of working age.

Sectoral Employment Shares: The sectoral employment shares indicator illustrates the dis-
tribution of a region’s total employment in the agricultural, industrial and service sectors. 
Within the regions included in the cluster analysis, the agricultural sector on average ac-
counts for 35 per cent of total employment, whereas the industrial and service sectors on 
average show employment shares of 29 per cent and 36 per cent respectively.

Sectoral Value Added Shares: The indicator regarding the sectoral value added shares mea-
sures the contribution of each of the three sectors (agriculture, industry, service) to the total 
production of a region. The agricultural sector contributes on average 19 per cent to total 

Box 25.     Indicators used to measure adaptive capacity on the regional level
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Methods used to form region types

Structured data analysis is carried out primarily by using two statistical methods: (1) Cluster Analysis to 
discover primarily structural coherences and to order data into meaningful structures and (2) Principal 
Component Analysis to reduce multidimensional data sets to lower dimensions for analysis.

The Cluster Analysis is a method of multivariate data analysis with the purpose of dividing a data set 
into subsets (clusters), where the data in each subset share some common trait. Variables need to be 
uncorrelated. For the cluster analyses the analysed objects are considered as random variables and 
displayed as points in a vector space for which the characteristics build the dimensions. The accumulation 
of points (scatterplot) is called a cluster. To quantify similarities between objects, a measurement of 
proximity (dependent on the scale level of the characteristics) is chosen to quantify distances between 
points or the variance within a cluster. The starting point of the cluster logarithm is then the construction 
of a distance and similarity matrix, which aims at the aggregation of the objects. To group the given objects 
a broad spectrum of algorithms is available. Those algorithms set up how the distance between a cluster 
and a single point should be calculated. They are chosen according to the number of variables which are 
regarded in the process of merging (monothetic and polythetic) and according to the selected procedure 
of merging. Concerning the procedure one can distinguish the hierarchical procedure (the number of 
clusters is reduced stepwise, either to the desired number of clusters or as long as the groups melt in to one 

production whereas the industrial and service sectors exhibit value added shares of 31 per 
cent and 50 per cent respectively.

Sectoral Productivity Indicators: The sectoral productivity indicators measure the productiv-
ity (value added per employee) of one of the three sectors (agriculture, industry, service) 
compared to the total productivity of a region. If the sectoral productivity indicator exceeds 
the value 100, the industry under consideration is more productive than the total economy 
of the respective region.

PART 3b Hirschman-Herfi ndahl Index (HHI) aggregates of regional employment shares: The 
HHI is a concentration measure. For the purpose of this cluster analysis it indicates the de-
gree of sectoral concentration. Based on available data, regional employment shares are 
divided into six branch-aggregates (a_b representing agriculture; c_e including produc-
ing branches; f representing construction; g_h_i representing services including trade and 
tourism; j_k including knowledge intensive branches and l_to_p including public services 
and education). The HHI is calculated by summing the squares of the regional employment 
shares of the sectors mentioned. The normalised HHI ranges from 0 to 1. Therefore, having 
the same employment shares in each branch mentioned above equals 0 on the Hirschman-
Herfi ndahl Index. Generally a HHI below 0.1 indicates that the sectoral concentration is very 
diverse or in other words, that the economy is unconcentrated. A HHI between 0.1 and 0.18 
points at moderate concentration, whereas a HHI above 0.18 indicates high concentration.

The average normalised HHI is 0.12. Certainly, an optimal concentration ratio does not ex-
ist. Nevertheless, negligible employment shares in construction (f ) are a sign of a missing 
stock of capital or indicate an old stock that is not maintained anymore. Furthermore, the 
service branches j to k include knowledge intensive employment, hence research and de-
velopment. A diverse economy is characterised by small employment shares in agriculture, 
substantial employment shares in construction and manufacturing (branches f and c to e) 
and by having a relatively diverse service sector including the service braches j to k (employ-
ment shares in those branches are almost never equally distributed). Conversely, a concen-
trated regional economy, hence a HHI above 0.18 points, has a disproportionately high level 
of employment in agriculture as well as excessively low levels of employment in construc-
tion as well as missing employment in the service branches j to k.
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remaining group) and the partitional procedure (based on a given group the single elements are switched 
between diff erent groups until the objective function reaches an optimum). (cf. Backhaus et al 2000, 329-
349; cf. Prettenthaler 2003, 7-9).

The Principal Component Analysis (PCA) is a vector space transformation which is used to extract signifi cant 
linear combinations (principal components) from the whole set of statistical variables, to lower dimensions 
for further analyses. For that reason an orthogonal linear transformation is used to transform the data to 
a new coordinate system, whereas the greatest variance by any projection of the data comes to lie on 
the fi rst coordinate (called the fi rst principal component), the second greatest variance on the second 
coordinate, and so forth.

The fi rst step of the PCA is to choose relevant variables and test them for correlation. To control the 
correlation matrix for its adequacy the “measure of sampling adequacy” (Kaiser-Meyer-Olkin-Kriterium) 
is the best procedure (others are the signifi cance level of the correlations, the inverse correlation matrix, 
the “Bartlett-Test” and the “Anti-Image-Covariance-Matrix”). The “Kaiser-Meyer-Olkin-Kriterium” indicates 
to what extent the base variables belong together. The results range from 0 to 1, where a result smaller 
than 0.5 indicates that the correlation matrix is not adequate and results from at least 0.8 are appreciable. 
If the variables are dependent and able to group (according to the mentioned tests), the factors need to 
be extracted from the variables. According to the fundamental theorem therefore the correlation matrix 
needs to be replicated through the loads on the factors and the correlations between the factors. In the 
next step the part of the whole variance of one variable which should be explained through all factors has 
to be set. To choose the number of extracted factors afterwards, the “Kaiser-Kriterium” is used: Therefore all 
factors with eigenvalues (the sum of the squared load of the factors over all variables; benchmark for the 
variance which is explained through the factor) greater than 1 will be extracted. To interpret the chosen 
factors, variables with high loadings on 1 factor are gathered and a collective name is identifi ed. This step 
needs specifi c knowledge of the subject. In the last step the values of the factors are calculated to identify 
which values the objects gain concerning to the generated factors (cf. Backhaus et al 2000, 253-299).

The usage of the composite factors as described above instead of single variables on the one hand blurs the 
“borderlines” between single clusters (when analyzed in terms of single variables) and makes interpretation 
more diffi  cult, but on the other hand backs the classifi cation of a single region into one particular type by 
taking into account the infl uence of several variables measuring along similar dimensions: 

The fi rst or “Industrial Factor” loads high on the value added share in industry and indicates a high 
employment share in this sector; a high level of education as well as an unproductive service sector 
characterise this factor. The second factor, the “Agricultural Factor” loads high on the Hirschman-Herfi ndahl 
Index, indicating high sectoral concentrations; especially in agriculture as the negative values in secondary 
and tertiary employment prove. Overall, employment shares are high and agriculture dominates the 
economy. The third factor, the “Tertiary Employment Factor” characterises relatively rich and fast growing 
regions with a high share of tourism which goes hand in hand with a high employment share in a productive 
service sector. The “Population Factor” constitutes the fourth factor and is characterized by a high decrease 
in the population and a low population density. An economy below average with negative growth rates 
constitutes this factor as well as a high employment share in agriculture and a low employment share in 
industry. Finally, the “Growth/Disparity Factor” indicates high population and a growing economy above 
the average. Growth is led by industry and tourism, which is confi rmed by the above mentioned Theories 
of Economic Development.

Industrialized service regions

Industrialized Service Regions have a relative diverse economy and a productive service sector, whereas 
the key driver of the economy - the industrial base - is given. Therefore, adaptation potentials are given and 
exceed the average of all regions presumably slightly. 

The fi rst cluster type contains eight regions that are characterized by a relatively high population 
development (in 2025 95 % of the population in 2001) and a high population density (172 people per 
square kilometres). The growth rate of regional GDP per habitant (131 %) is slightly below the average of 
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the 72 regions (138 %) and the ratio of regional GDP per habitant to the national average lies with 93 % 
above the average of the regions under investigation (83 %). The regions of this Cluster are characterised 
by a tertiary sector with a very high employment share – a mean of 48 % compared to the average of 
37 % that results from all investigated regions in Romania, Bulgaria and Moldova. With 57 % these eight 
regions under consideration show a mean tertiary share in value added that exceeds the average value of 
investigated regions (50 %). Nevertheless, this regions are characterized by a – compared to other regions 
– unproductive tertiary sector (119 %) and an agricultural sector whose productivity (73 %) is above the 
average (58 %). The secondary sector contributes on average 30 % to total value added, whereas the 
contribution of the agricultural sector accounts for 13 %. The same manner is found for the employment 
share of these sectors: Industry 30 %, agriculture 22 %. As the number of beds per thousand inhabitants 
– a mean of 6.9 compared to an average of 18.6 of all regions – shows, there is virtually no tourism in 
these regions. The Hirschman-Herfi ndahl Index (0.07) lies below average and indicates that the economy 
is very diverse. These regions are furthermore characterized by an educational level (95.7) slightly below 
the average of all investigated regions (96.3).

Industrialized agricultural regions

A stable population comes along with a low level of education which is typical for rural areas that face low 
accessibility. Productivity of the tertiary sector of these regions is strongest; industry is – on a low level 
– developing. 

The second cluster type includes 17 regions, which are characterized by the highest population development 
(93 %) and the lowest educational level (91 %) of all Clusters and a population density accounting for 82 
people per square kilometre. The growth rate of regional GDP per habitant (149 %) accounts – beside the 
fi fth Cluster – for the highest of all Clusters, whereas the ratio of regional GDP per habitant to the national 
average (78 %) accounts for the second lowest value. Employment of the population (40 %) is below the 
average of all analysed regions. Concerning the economic structure the second Cluster shows the following 
manner: in terms of value added share and productivity the tertiary sector of these regions is strongest 
(value added share 47 %; productivity 144 %), followed by the secondary sector (value added share 31 %; 
productivity 108 %). The agricultural sector accounts on the one hand for the highest employment share 
(38 %) – the employment share of the secondary sector accounts for 28 % and of the tertiary sector for 33 
% – whereas, on the other hand, its contribution to the value added share (22 %) as well its productivity 
(57 %) are weak. The Hirschman-Herfi ndahl Index accounts for 0.12, which indicates a moderate sectoral 
concentration.

Rural service regions

Rural Service Regions miss an industrial base, agriculture is dominating the economy – economic progress 
is happening mainly due to tourism. Adaptive Capacity is limited, besides the regions are highly vulnerable 
– tourism but also agriculture are per se exposed to climate change.

Rural Service Regions represent the third Cluster, which consists of 13 regions. The Cluster accounts for 
the lowest population development (75 %) and population density (58 people per square kilometre) of 
all regions under investigation, whereas the educational level (95 %) lies only slightly below average. The 
growth rate of regional GDP per habitant accounts for 131 % and the ratio of regional GDP per habitant to 
the national average for 79 %. Employment of the population is 41 %. Concerning the sectoral concentration 
of the economy, the regions of the third Cluster are characterized by a strong tertiary sector: employment 
share (42 %), value added (56 %) and productivity (135 %) are higher than other sectors and above the 
average of all analysed regions (except productivity). This numbers are confi rmed by the fact, that also the 
number of beds per thousand inhabitants (59) in these regions is highest of all Clusters. The employment 
share of agriculture accounts for 36 % and of the secondary sector for only 22 %. Since also value added of 
the secondary sector accounts only for 23 %, the secondary sector of the regions of this Cluster is, in the 
sense of employment share and vale added, below the average. Value added of agriculture amounts for 21 
% and its productivity for 57 % (productivity of industry 102 %). The Hirschman-Herfi ndahl Index accounts 
for 0.12, which indicates an average sectoral concentration.
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Peripheral industrial regions

A declining population indicating rapid over aging but also a low population density characterized 
peripheral industrial regions. The employment shares in agriculture are high, whereas productivity is low. 
Tourism is underrepresented. Adaptation in these regions is limited.

The fourth Cluster includes twelve regions, which are characterized by a population development (75 %) 
and a population density (65 people per square kilometre) below average. The educational level is, with 
105 %, the highest of all regions of investigation. The growth rate of regional GDP per habitant amounts 
for 131 % and the ratio of regional GDP per habitant to the national average for 93 %. Employment of 
the population of the regions of the fourth Cluster accounts for 42 % and is therefore slightly above the 
average. The structure of the economy shows that the secondary and tertiary sector of these regions are, 
in terms of sectoral employment shares (secondary sector 35 %; tertiary sector 37 %), value added shares 
(secondary sector 42 %; tertiary sector 45 %) and productivity (secondary sector 122 %; tertiary sector 123 
%) almost equal, whereas the agricultural sector lies below the average of all analysed regions: employment 
share 28 %; value added share 13 %; productivity 48 %. Since the number of beds per thousand inhabitants 
accounts only for 15, it seems that the tertiary sector is not mainly driven by tourism. The Hirschman-
Herfi ndahl Index amounts for 0.09 and indicates therefore moderate to low sectoral concentration.

Growth regions 

Structural change is ongoing in these regions. The service sector is developing, the economy is extremely 
diverse. Agriculture is productive, hence employment shares are low. The adaptation capacity in Growth 
Regions is assumed to be the highest of all cluster types.

Growth Regions represent the fi fth Cluster, which consists of eleven regions. Results of the Cluster indi-
cate that it doesn’t extremely stand out from the other regions of investigation. Concerning population 
development, the regions of the fi fth Cluster amount for a population development of 81 % until 2025 
compared to 2001, whereas the population density of the regions amounts for 68 people per square kilo-
metre. The educational level (99 %) is slightly above the average of the investigated regions. The growth 
rate of regional GDP per habitant is, with a value of 149 %, beside the second Cluster, the highest of all 
Clusters and also the ratio of regional GDP per habitant to the national average (100 %) is above average. 
The employment share of the population accounts for 41 %. Sectoral employment shares of the second-
ary sector (38 %) are highest of all Clusters, whereas the employment share of agriculture (23 %) is – after 
the fi rst Cluster – the lowest of all Clusters. Employment of the tertiary sector accounts for 38 %. Value 
added shares show the following structure: tertiary sector 50 %, secondary sector 34 %, agriculture 16 %. 
Concerning the productivity of the sectors, results indicate that the agricultural sector of the regions (71 
%) of this Cluster belongs to the most productive agricultural sectors, whereas the secondary sector (89 
%) is the least productive secondary sector. Also productivity of the tertiary sector (131 %) lies below the 
average of the analysed regions. The number of beds per thousand inhabitants amounts for 15 and the 
Hirschman-Herfi ndahl Index indicates, with a value of 0.08, that the sectoral concentration in these regions 
is very diverse.

Pure agricultural regions

High overall employment shares, a relative stabile population and a homogenous economy, driven by 
agriculture – this is what Pure Agricultural Regions are about. Besides, the GDP of these regions is the 
lowest of all regions and so is the adaptive capacity. 

Pure Agricultural Regions constitute the sixth Cluster which comprises eleven regions. Regions of this 
Cluster stand out from other regions in several characteristics. Concerning population development, the 
regions of the sixth Cluster are marked by a development above average (89 %). Also population density 
lies, with a value of 88, above the average of the analysed regions. The educational level amounts for 95.8 
% and is therefore slightly below average, as well as the growth rate of regional GDP per habitant, which 
accounts for 131 %. The ratio of regional GDP per habitant to national average accounts for 64 % and is 
therefore the lowest of all Clusters. On the contrary, employment of the population is the highest of all 
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Clusters and amounts for 48 %. Concerning the economic structure of the regions of the sixth Cluster, the 
Hirschman-Herfi ndahl Index indicates, with a value of 0.24, highest sectoral concentration of all Clusters. 
The agricultural sector of the Cluster accounts for – concerning employment shares (57 %) as well as value 
added shares (27 %) – highest values of all Clusters, whereas in contrast, the productivity of this sector (46 
%) is the lowest of all Clusters. Furthermore, productivity of the secondary sector (155 %) and the tertiary 
sector (187 %) is the highest for these regions of the sixth Cluster, whereas employment share is lowest 
(secondary sector 19 %, tertiary sector 24 %) of all Clusters. Value added shares of both sectors (secondary 
sector 29 %, tertiary sector 45 %) are below the average of all regions of investigation. Concerning tourism, 
also the number of beds per thousand inhabitants is, with a value of 4.7, the lowest of all Clusters.

Annex 2.2.    Main characteristics of current climate and observed changes in Moldova

In the coldest month (January) mean air temperature ranges from -2.8 to -5.3 °С (Chart 40), however its 
coldest values can go down to -27–30 °С. The highest mean monthly temperature is observed in July 
(19.0–22.0 °С). Practically every year there are days 
with temperatures up to 30°С; in some years tem-
perature can amount to 38–41 °С. The period with 
positive temperatures is lasting about 300 days; 
the duration of annual sunshine changes on aver-
age from 1900 hours in the North to 2180 hours in 
the South. Moldovan springs are not stable, but 
autumns are usually warm and long, with the so-
called Indian summers. 

Precipitations fall mainly in the warm period as 
short-term heavy showers with maximum in June-
July. Because of the hilly and heavily billowy terrain, 
the heavy rains often cause erosion, fl ash fl oods and 
silting. Minimal precipitations take place in Febru-
ary-March and October (about 30 mm a month). 
Solid winter precipitations (snow) average only 
about 10% of their annual value. Long dry spells are usual, especially in the summer. 

Annex 2.3. Meteorological description of droughts in Moldova: example of drought of 2007

The duration of droughts in Moldova varies from a few days to a few months and even to 3 years (e.g. 
droughts of 1945, 1946 and 1947). In 1990, 1992 and 2003 the droughts lasted the whole vegetation pe-
riod (April-September). Some characteristics of the extremely hot warm period and the record catastrophic 
drought of 2007 are shown in Box 26.

Chart 40.   Diagram of Moldova’s monthly 

precipitation (bars) with a super-imposed 

curve of mean air temperatures
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Box 26.      Meteorological description of 2007 drought in Moldova

2007 was the warmest in the history of instrumental observations in Moldova. Air tempera-
ture records were broken in winter, spring, and especially in summer. The warm period was 
extremely hot and dry. Practically all temperature records have been exceeded while pre-
cipitation shortage was all-round (see table below). 

Weather records of 2007

Source:  Bugaeva T. & T. Mironova, 2007: Caracterizarea condiţiilor meteorologice şi agrometeorologice din vara anului 2007. 
Available at: http://www.meteo.md/newsait/vara07.htm; Recorduri meteorologice din 2007. 
Available at: http://www.meteo.md/newsait/nsrecord.htm.

Date Record description

Air temperature

Winter
2006-2007

Winter 2006-2007 was the warmest for all period of instrumental observations. Average air winter 
temperature over the territory amounted 0.9-2.8ºC, or 4.1-4.6ºC above the norm.

Spring Seasonal mean air temperature in Moldova: 11-13ºC or by 2-3ºC higher than normal.
23-24 May Mean daily temperature: 24.1ºC in Briceni and 27.5ºC in Făleşti (23.05) – by 1-4ºC higher than 

observed maximums for this day; 21.9ºC (Ceadîr-Lunga) and 27.5ºC (Soroca, Rîbniţa) – 1-5ºC 
higher than observed maximums for 24.05 in central and north regions.
Maximal daily temperatures: 31.5ºC (Briceni) and 35.5ºC (Rîbniţa, Bravicea) – here and in other 
places (Camenca, Bravicea, Corneşti) reached or exceeded by 0.7-1.0ºC the May absolute maximum 
temperatures for all observation period.

25-27 May Mean daily temperatures in the Centre and South were registered between 21.9ºC (Briceni) and 
26.6ºC (Făleşti) – by 1.6ºC higher than abs historic values for these days.
Maximal daily air temperature: 30ºC in Briceni and 36ºC in Dubăsari; in Dubăsari it has reached and 
in Rîbniţa exceeded by 0.5ºC the abs maximal temperature in May

Summer Seasonal mean air temperature over the territory amounted up to 21.0–24.7ºС, exceeding the 
‘normal’ value by 2.4-3.8ºС. On the most part of territory such temperatures were observed for the 
fi rst time. May-July period was by 3-4°C higher the norm – record.

June 1st 
decade 

Mean decadal temperature in Moldova amounted 19.9-23.5ºC, or 2.7-4.3ºC higher than normal; in 
some places (Soroca, Bravicea, Bălţata, Chişinău, Tiraspol, Dubăsari) it exceeded record values for 
all period of observation.

15-17 June Daily mean temperature in Moldova reached 21.5-27.2ºC – an absolute record.
Maximum temperatures in some regions (Camenca, Bravicea, Dubăsari, Ştefan-Vodă, Tiraspol) 
were 34-35ºC, or 0.2-0.4ºC above absolute maximum for 2nd decade of June.

26 June Absolute maximum of this day temperature in Moldova (39.5ºC, Făleşti) – 1.5ºC higher than 
previous value. In the South (33.2ºC in Ceadîr-Lunga and 37.7ºC in Leova – 0.1-1.9ºC more that the 
highest absolute maxima for June.

19 July Maximal temperature – 41ºC (Tiraspol, Ialoveni) – new absolute maximum for Moldova.

21 July

Th
e 

ho
tt

es
t p

er
io

d Maximal temperature – 41.5ºC (Camenca) – new absolute maximum for Moldova.
20-23 
July

Maximal temperatures (39.5-41.1ºC) in Făleşti, Rîbniţa, Corneşti, Bravicea, Dubăsari, Tiraspol, 
Ştefan-Vodă, Comrat – 0.4-2.1ºC higher than their absolute summer maxima.

23 July The highest July minimal air temperature – 26.5-26.7ºC (Chişinău, Ceadîr-Lunga).
24 July Degree-days sum, accumulated for continuous period without precipitation, amounted 10000-15 

000ºC – the highest for all observations period.

July The warmest month for all period of instrumental observations in Moldova. Mean monthly 
temperature amounted 24.0-26.0ºC, or above 3.7-4.8ºC above the normal.

25 August Maximal temperature – 40.5ºC (Tiraspol) – absolute maximum for August in Moldova.
Season Duration of days with heat: ≥30°C – 45-60, or 3-4 times higher than the norm; ≥35°C – 15-22 against 

1 (norm); ≥40°C – 5 (for the fi rst time).

Precipitation

May-June 6-50% of normal values
April-June 48-68 days of relative humidity ≤30%: for the fi rst time and 3-4 times less than norm.

Season
Precipitation sum: mainly 35-170 mm, or 35-80% of the norm.
Duration of rainless period (days): in the North – 30-75; in the South – 80-110 days; mean unbroken 
duration – 20-40 days that is observed one time per 20 years, maximal – 52 days in the South.

Unfavorable weather events

Season Practically over all territory there were observed squalls (up to 24 m/s), hail (up to 20-30 mm in 
diameter), heavy rains and thunderstorms.
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Source:  Parry et al., 2007a.

Features A2 storyline B2 storyline

World Diff erentiated Local solutions

Economy Regionally oriented Intermediate growth

Population Continuously increasing Continually increasing at lower rate than A2

Governance Self-reliance with preservation 
of local identities

Local and regional solutions to environment 
protection and social equity

Technology

development

Slowest and most fragmented 
development

More rapid than A2; less rapid, more diverse 
than A1/B1

Annex 2.4.   Storylines of SRES A2 and B2 emission scenarios

Annex 2.5.   Projections of annual mean air temperature (T) and precipitation (P) 

              changes in Moldova based on six GCM experiments

Table 26.  GCM experiments and modelling centres

Source:  IPCC DDC: http://ipcc-ddc.cru.uea.ac.uk.

Experiment Modelling Centres

HadCM3 UK Hadley Center for Climate Prediction and Research

CSIRO Mk2 Australian Commonwealth Scientifi c and Industrial Research Organization

CGCM2 Canadian Center for Climate Modelling and Analysis

ECHAM4 German Climate Research Centre Deutsches Klimarechenzentrum

GFDL-R30 US Geophysical Fluid Dynamics Laboratory

CCSR-NIES Center for Climate System Research/National Institute for Environmental Studies
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Annex 2.6.  Approaches and indicators used for evaluation and representation 

  of new humidity conditions

Statistical approach – calculation of Potential Evaporation and Aridity Index for assessing the change in 
annual and seasonal humidity conditions, using following equations:

Ivanov potential evaporation (PE):

PE = 0.0018 (25+T)2- (100-a),

where: T – mean monthly air temperature, °C; a – relative air humidity, %

Aridity index (AI): 

AI = P/PE,

where: P – precipitation sum, mm; PE – potential evaporation, mm;

Graphical approach is based on construction of climatic diagrams to show the possible temporal dynamic 
of change in humidity conditions.

Table 27.  Projections of annual mean air temperature (T) and precipitation (P) 
changes in Moldova for diff erent time horizons and emission scenarios

Time horizon Experiment
T, oC P, mm

A2 B2 A2 B2

2010-2039

CGCM2 1.3 1.5 -16 -41

CSIRO Mk2 1.3 1.8 23 10

HadCM3 1.4 2.3 -31 -17

ECHAM4 2.4 2.5 -12 -1

GFDL R-30 1.3 1.2 5 -12

CCSR-NIES 2.4 3.0 -22 -41

Ensemble average 1.7 2.0 -9 -17

2040-2069

CGCM2 3.1 2.2 -51 10

CSIRO Mk2 2.4 2.5 -12 17

HadCM3 3.2 3.0 -32 -17

ECHAM4 3.6 3.7 -28 14

GFDL R-30 2.6 1.9 1 29

CCSR-NIES 5.8 6.0 -104 -117

Ensemble average 3.4 3.2 -38 -11

2070-2099

CGCM2 4.2 3.1 -38 -32

CSIRO Mk2 4.6 3.3 -45 29

HadCM3 5.3 3.9 -64 -8

ECHAM4 5.7 4.6 -64 -8

GFDL R-30 3.4 2.4 18 3

CCSR-NIES 9.5 7.3 -189 -119

Ensemble average 5.4 4.1 -64 -23

Source:  IPCC DDC: http://ipcc-ddc.cru.uea.ac.uk.
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Annex 2.7.    Methods used for estimation of temperature extremes 

A statistical view on weather extremes reveals that the higher mean air temperatures, the more extremely 
warm events are likely. Moreover, there is a linear correlation between average summer maximum tem-
perature (Tmax) and its extreme values. This correlation can be extrapolated on projections219 and be used 
with a high degree of confi dence as an empirical predictor of the type of extremes that may occur.

The simple linear regression of summer maximal temperatures on mean temperatures showed that in 
1981-2008 each degree of mean summer warming in Chişinău is accompanied by statistically-signifi cant 
increase in mean summer maximal temperatures by 1.14 °C and in absolute summer temperatures – by 
1.27 °C. Based on such dependencies there were calculated projections of these variables (see chapter 
CLIMATE CHANGE AND ITS CHALLENGES FOR MOLDOVA, discussed in main text. In particular, by the end 
of the 21st century, along with the likely increase of mean summer temperatures – respectively by 6.5°C 
and 4.7°C in comparison with baseline climate according to SRES A2 and B2 scenarios – the mean maximal 
temperatures can increase by 7.4 °C and 5.4 °C (by 6.4 °C on the average for two emissions). 

Table 28.  Mean values, standard deviations (σ) and probabilities of observed and 
projected summer (June-July-August) temperatures at Chisinau weather station

Source:  IPCC DDC: http://ipcc-ddc.cru.uea.ac.uk.

Period

Mean Absolute

Mean and range
σ

Percentile, 
%

Mean and range
σ

Percentile, 
%

Mean Max Min 90 95 99 Mean Min Max 90 95 99

Maximal summer temperature, °C

1961-1990 25.6 28.1 23.6 1.19 27.1 27.6 28.4 32.0 29.0 34.1 1.50 33.9 34.4 35.5

1981-2008 26.4 30.2 23.6 1.37 28.2 28.6 29.6 32.9 29.2 38.0 1.86 35.3 36.0 37.2

2010-2039 28.0 1.37 29.8 30.3 31.2 34.7 1.86 37.0 37.7 40.0

2040-2079 29.9 1.37 31.7 32.2 33.1 36.8 1.86 39.2 39.8 41.1

2070-2100 32.0 1.37 33.8 34.3 35.2 39.1 1.86 41.5 42.2 43.4

Minimal summer temperature, °C

1961-1990 15.3 16.6 13.8 0.69 16.2 16.4 16.6 10.2 12.0 7.3 1.11 11.6 11.8 12.0

1981-2008 16.5 18.8 15.0 0.86 17.6 18.2 18.8 11.1 13.5 8.4 1.41 12.9 13.4 13.5

2010-2039 16.9 0.86 18.0 18.3 18.9 11.8 1.41 13.6 15.0 16.3

2040-2079 18.1 0.86 19.2 19.5 20.1 13.9 1.41 14.1 15.5 16.9

2070-2100 19.5 0.86 20.6 21.0 21.5 14.5 1.41 15.1 16.5 17.8

Although there is an assumption that any change in temperature means is accompanied by corresponding 
change in the variances, our results do not confi rm this hypothesis (Table 28). Therefore, the current vari-
ability of high temperatures was used to estimate the probabilities of future extremes.

219 Beniston,2004; Beniston and Stephenson, 2004.
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Annex 2.9. Modelling water resources quantity and quality

Surface and ground water features depend on a series of variables, but only a part of them is climate-relat-
ed and can be reliably modelled in the context of changing climate. The following models were developed 
using climatic variables of the baseline period of 1961-1990 (1970s) in their relationship with hydrological 
parameters. For prognosis, the outputs of Global Circulation Models downscaling were used as primary in-
puts into the hydrological models. There were taken three standard future time-slices: 2010-2039 (2020s), 
2040-2069 (2050s) and 2070-2099 (2080s) and two scenarios (SRES A2 and B2) of greenhouse gas emis-
sions. Projections for the following water resources parameters are provided:

1.  Projections for big rivers’ stream fl ow, the cases of Dniester and Prut rivers, were obtained through 
multiple regression analysis. Regression parameters were calculated using statistical modelling for 
specifi ed catchments.220

2. For projecting climatic norm of small rivers’ run-off , the method of water-heat balance by V.S. 
Mezentsev were used:221

   (1)

where,  – projected climatic norm of small rivers’ run-off  (mm);  and  – baseline climate’s 
averages for precipitation (mm) and evaporativity (mm), accordingly;  and  – expected changes in 
annual precipitations (mm) and temperature (°C);  and n – constants, equal to 4.44 and 2.45, accordingly, 
in the particular cases of the Republic of Moldova.222

Note:  * Transboundary rivers; length and area are given within Moldova’s territory.

River
Length, 

km

Catchment area, 

thou. km2

Mean stream fl ow, 

km3/year

Danube * about 0.8 8.3 203

Prut * (Danube’s tributary) 695 8.0 2.9

Ciuhur (Prut’s tributary) 97 0.7 0.02

Dniester * 657 19.1 10.7

Răut (Dniester’s tributary) 286 7.8 0.3

Căinar (Răut’s tributary) 113 0.8 0.05

Cubolta (Răut’s tributary) 100 0.9 0.06

Bîc (Dniester’s tributary) 155 2.0 0.09

Botna (Dniester’s tributary) 152 1.5 0.03

Ichel (Dniester’s tributary) 101 0.8 0.02

Ialpug * 135 3.2 0.09

Cogîlnic * 125 1.0 0.06

Annex 2.8.   Hydrographical characteristics of the main rivers of Moldova

Table 29.  Multiple linear regression parameters for big rivers’ stream fl ow modelling

River R p-value constant
Regression coeffi  cients

temperature precipitations

Dniester 0,517 0,0002 277,6 -17,12 0,36

Prut 0,502 0,0001 79,8 -6,40 0,11

220 Лалыкин Н.В., Сыродоев, И.Г., 2004: Некоторые подходы к оценке 
воздействий изменения и изменчивости климата на водные ресурсы. В: 
Р.М. Коробов (ред.). Климат в Молдове в XXI веке: проекции изменений, 
воздействий, откликов. Кишинэу, стр. 176-212.

221 Мезенцев В.С., 1976: Расчеты водного баланса. Омск: ОСХИ.
222 Коробов Р.М., Николенко А., 2004: Новые проекции антропогенного изменения 
климата Молдовы в XXI столетии. Р.М. Коробов (ред.). Климат Молдовы в XXI веке: 
проекции изменений, воздействий, откликов. Кишинэу, стр. 54-97.
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3. Monthly distribution of the small rivers’ run-off  was obtained using general version of the water-
heat balance:223         

(2)       

where, q
m

, p
m

 and e
m

 – average monthly norms of stream fl ow, precipitations, and evaporativity (mm); W
m0

 
and W

m1
 – humidity within the 1 m soil depth at the beginning and at the end of the month (mm).

Table 30.  Baseline values (mm) and projected relative changes of Dniester 
(at Bender) and Prut (at Ungheni) rivers’ stream fl ow and small rivers’ run-off  (%)

Scenario Time-slice Dniester Prut Small rivers

baseline 1970s 323 88 73

SRES A2

2020s -10.0 -13.2 -16.9

2050s -22.8 -29.9 -38.7

2080s -36.5 -48.0 -55.5

SRES B2

2020s -12.9 -16.9 -22.7

2050s -18.4 -24.6 -27.1

2080s -24.5 -32.7 -36.5

Table 31.  Baseline values (mm) and projected relative changes of monthly 
Răut River run-off  (%) (at Jeloboc)

Scenario
Time

-slice

Months

I II III IV V VI VII VIII IX X XI XII

baseline 1970s 2.7 2.4 4.2 7.9 6.4 2.3 3.0 3.3 1.8 1.7 2 2.5

SRES A2

2020s 16.7 16.7 0.0 1.6 -34.8 -56.7 -60.6 -27.8 -41.2 -60.0 -56.0 -18.5

2050s 20.8 16.7 1.3 -46.9 -17.4 -66.7 -66.7 -33.3 -41.2 -50.0 -60.0 -3.7

2080s 4.2 11.9 -54.4 -53.1 -60.9 -86.7 -90.9 -72.2 -11.8 -45.0 -68.0 3.7

SRES B2

2020s 33.3 -2.4 -3.8 0.0 8.7 -66.7 -69.7 -50.0 -52.9 -70.0 -64.0 18.5

2050s 29.2 0.0 -8.9 -6.3 0.0 -50.0 -54.5 -16.7 -17.6 -60.0 -40.0 37.0

2080s 50.0 28.6 1.3 -1.6 -43.5 -76.7 -66.7 -38.9 -52.9 -55.0 -60.0 18.5

4. Coeffi  cient of variation of annual stream fl ow was calculated using two diff erent approaches de-
pending on river size. In the case of big rivers, statistical linear regression was used (Dniester case 
study):224

    r = 0.729; p = 0.000  (3)

In the case of small rivers, another equation, obtained for Moldovan rivers,225 was used:

         (4)

In each of the equations    represents coeffi  cient of variation of annual stream fl ow and   means an-
nual stream fl ow (mm).

223 Лалыкин Н.В., Сыродоев, И.Г., 2004: Некоторые подходы к оценке 
воздействий изменения и изменчивости климата на водные ресурсы. В: 
Р.М. Коробов (ред.). Климат в Молдове в XXI веке: проекции изменений, 
воздействий, откликов. Кишинэу, стр. 176-212.

224 Ibid.
225 Лалыкин Н.В., Собченко, А.П., 1998: Водные ресурсы рек Молдовы и 
пути их определения. In: Resursele funciare şi acvatice. Valorifi carea superioară 
şi protecţia lor. Conferinţa ştiinţifi co-practică. Chişinău,  стр. 142-153.
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5. Spring fl ood projections were obtained by combining multiple regression method226 and the meth-
od of analogue years.227 

Table 32.  Baseline values (%) and projected relative change of annual stream fl ow 
coeffi  cient of variation (%)

Scenario Time-slice Dniester (at Bender) Small rivers

baseline 1970s 29 17

SRES A2

2020s 2 32

2050s 5 51

2080s 8 65

SRES B2

2020s 3 37

2050s 4 41

2080s 6 49

Table 33.  Multiple linear regression parameters for spring fl ood modelling

Variables R p-value constant

Regression coeffi  cients

annual 
fl ow 
layer

share of 
spring 
fl ood 

fl ow in 
the 

annual 
fl ow

fl ood 
fl ow 
layer

fl ood 
duration

Flood fl ow layer 0,971 0,000 -41.8 0.27 1.51

Maximal discharge 0,848 0,000 935.2 26.0 -14.74

Note:   Input values of the share of spring fl ood fl ow and fl ood duration for the three future time-slices (2020s, 2050s, 
and 2080s) were obtained through selecting among historical records 5-8 years having annual stream fl ow similar to 
projected; it was assumed that years with the stream fl ow similar to projected have other characteristics similar as well. 
Thus, median values of the selected historical records were used as input parameters in the model.

Table 34.  Baseline values of fl ood run-off  (mm) and maximal discharge (m3/s) 
and projected relative changes of Dniester River fl ood parameters (%) (at Bender)

Scenario Time-slice Flood run-off Maximal discharge

baseline 1970s 46 1374

SRES A2

2020s -13.5 -31.5

2050s 8.1 -17.2

2080s -44.3 -59.1

SRES B2

2020s 27.1 3.4

2050s 12.1 -13.8

2080s -33.4 -49.7

6. Expected summer-autumn low water was calculated by means of simple linear regression:228

     r = 0.745; p = 0.000  (5)

where,    and     – minimal and annual water discharge (m3/s).

226 Лалыкин Н.В., Сыродоев, И.Г., 2004: Некоторые подходы к оценке 
воздействий изменения и изменчивости климата на водные ресурсы. В: 
Р.М. Коробов (ред.). Климат в Молдове в XXI веке: проекции изменений, 
воздействий, откликов. Кишинэу, стр. 176-212.
227 Kundzewicz Z.W., Somlyody L., 1997: Climatic change impact on water 

resources in a system perspective. Water Resources Management 11: 407-735.
228 Лалыкин Н.В., Сыродоев, И.Г., 2004: Некоторые подходы к оценке 
воздействий изменения и изменчивости климата на водные ресурсы. В: 
Р.М. Коробов (ред.). Климат в Молдове в XXI веке: проекции изменений, 
воздействий, откликов. Кишинэу, стр. 176-212.
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7. There are four categories of water resources in the Republic of Moldova: natural, real, ecological, and 
available resources:229

  Natural water resources are formed under natural conditions and are conditioned by natural 
factors of annual stream fl ow;

  Real water resources represent really formed river fl ow as a result of human activity that 
changes catchment surface characteristics (agriculture, forestry etc.);

  Ecologic water resources – resources needed for maintaining present environmental state of 
fl oodplains and neighbouring areas;

  Available water resources are those available for economic use.

Only the latter can be used without harming natural and human ecosystems. 

More than 98% of the natural water resources are being formed within Dniester and Prut river catchments; 
therefore, assessment of water resources is worthy of being made just for these two catchments. Taking in 
consideration that Dniester and Prut are transboundary rivers and their resources should be shared equally 
among neighbouring states (Romania and Ukraine), obtained projections are divided by two, in order to 
show Moldovan share of the resources.

Available water resources were calculated according to the following schema:

   (6)

   (7)

where,  – natural water resources,  – real water resources,   – ecological water resources,  
- available water resources,   - constant.

Table 35.  Baseline value (m3/s) and projected relative changes of the Dniester River 
low water stream fl ow discharge (%) (at Bender)

Scenario Time-slice Low water stream fl ow

baseline 1970s 150

SRES A2

2020s -7.61

2050s -18.40
2080s -30.06

SRES B2

2020s -10.01
2050s -14.69
2080s -19.91

Table 36.  Baseline value (km3) and projected relative changes of available water 
resources in the Republic of Moldova (%)

Scenario Time-slice Dniester and Prut Rivers catchments

baseline 1970s 4.3

SRES A2

2020s -15.9
2050s -36.0
2080s -57.7

SRES B2

2020s -20.3
2050s -29.2
2080s -38.9

229 Лалыкин Н.В., Собченко, А.П., 1998: Водные ресурсы рек Молдовы и пути их 
определения. In: Resursele funciare şi acvatice. Valorifi carea superioară şi protecţia lor. 
Conferinţa ştiinţifi co-practică. Chişinău,  стр. 142-153.
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8. Ground water depth parameters were calculated according to the following schema (Chart 41):

Input parameters into the model were obtained as follows: mean annual ground water table depth esti-
mated using graphical method (Chart 42); for other variables (extreme ground water table depths and the 
depth in December) regression method was used:

     r = 0.946; p = 0.000  (8)

     r = 0.973; p = 0.000  (9)

     r = 0.901; p = 0.000  (10)

where, ; ;   and  – values of ground water table depth (mm): annual average, maximal, mini-
mal and for December, accordingly.

Chart 41.   Sequence of the ground water table parameters calculation

Source:   Лалыкин Н.В., Сыродоев, И.Г., 2004: Некоторые подходы к оценке воздействий изменения 
и изменчивости климата на водные ресурсы. В: Р.М. Коробов (ред.). Климат в Молдове в XXI веке: проекции 
изменений, воздействий, откликов. Кишинэу , стр. 176-212.

Precipitations
Ground water table depth for 

December of the previous time-slice

Mean annual ground 

water table depth

Minimal monthly ground 

water table depth
Maximal monthly ground 

water table depth

Ground water table 

depth in December

Chart 42.   Dependency of mean annual ground water table depth (h
a
) on annual precipita-

tions (P) and mean water table depth in December previous year 

(indicated by points)

Source:  Лалыкин Н.В., Сыродоев, И.Г., 2004: Некоторые подходы к оценке воздействий изменения и 
изменчивости климата на водные ресурсы. В: Р.М. Коробов (ред.). Климат в Молдове в XXI веке: проекции 
изменений, воздействий, откликов. Кишинэу , стр. 176-212.



177Annexes

9.  Mean annual and monthly distribution of water temperature were obtained using a series of sim-
ple linear regressions describing relationship between air temperature and water temperature for 
year as a whole and by months, separately.230 As examples, there can be shown two equations used 
in the modelling, to obtain annual value of water temperature (eq. 11) and for one of the months 
(eq. 12):

Annual average:     r = 0.981; p = 0.000   (11)

November average:      r = 0.835; p = 0.000   (12)

where,   and  – mean annual and monthly water temperature, accordingly (°C);   and  – mean 
annual and monthly air temperature, accordingly (°C).

Table 37.  Baseline values (mm) and projected relative changes of ground water 
table parameters (%) (at Bălţata)

Scenario Time-slice
Ground water table depth (mm)

Average Highest Lowest in December

baseline 1970s 121 133 104 121

SRES A2

2020s -7.4 -5.9 -9.1 -1.9

2050s -10.7 -8.4 -14.1 -4.7

2080s -13.2 -10.3 -17.9 -6.8

SRES B2

2020s -8.3 -6.5 -10.4 -2.6

2050s -9.9 -7.8 -12.9 -4.0

2080s -10.7 -8.4 -14.1 -4.7

10. Mean annual and monthly distribution of dissolved oxygen (DO) level were obtained using sim-
ple linear regression model:231

   r = -0.882; p = 0.000  (13)

where,   – dissolved oxygen level (mg/l);  – water temperature (°C)

Table 38.  Baseline values (°C) and projected relative changes of the Dniester River 
monthly and annual water temperature (%) (at Bender)

Scenario
Time-

slice

Months
Year

I II III IV V VI VII VIII IX X XI XII

baseline 1970s 0.7 0.5 2.2 9.4 16.6 21.1 23.1 22.7 18.7 12.5 6.1 2.0 11.3

SRES A2

2020s 13.4 27.2 56.0 10.3 3.1 2.9 4.6 5.3 5.7 10.0 22.3 7.7 33.7

2050s 30.7 50.7 104.5 21.7 8.5 7.7 11.3 12.0 12.1 19.2 37.5 87.7 64.2

2080s 46.1 80.9 187.1 34.3 14.1 14.7 20.0 19.6 20.7 30.5 56.5 144.8 103.5

SRES B2

2020s 13.1 30.7 67.5 17.6 4.6 4.2 6.2 6.9 7.0 10.1 23.0 23.4 39.6

2050s 24.1 50.6 97.2 22.9 6.7 6.7 10.3 11.5 12.9 17.2 37.9 58.1 59.7

2080s 36.3 61.9 140.9 27.0 9.2 9.5 14.1 14.5 16.2 21.9 45.0 82.2 76.4

230 Sirodoev I.G., Corobov, R.M., 2005: An approach to the modelling of 
some river water quality parameters. Gh. Duca (ed.). Th e third interna-

tional conference “Ecological chemistry”. Latest advances. Book of proceedings. 
Chişinău: Tipogr. Acad. Şt.,p. 242-248.
231 Ibid.
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Table 39.  Baseline values (°C) and projected relative changes of the Dniester River 
monthly and annual DO level (%) (at Bender)

Scenario
Time-

slice

Months
Year

I II III IV V VI VII VIII IX X XI XII

baseline 1970s 14.7 14.5 14.2 11.8 9.8 8.5 8.3 8.6 9.8 11.4 13.1 14.3 11.6

SRES A2

2020s -3.2 -1.5 -4.9 -2.2 -1.3 -1.7 -7.3 -9.8 -9.0 -7.1 -5.6 -3.2 -4.5
2050s -3.5 -1.7 -6.9 -4.7 -3.9 -5.0 -12.6 -14.7 -12.4 -9.9 -7.6 -6.3 -6.9
2080s -3.7 -1.9 -10.4 -7.6 -6.5 -9.9 -19.3 -20.3 -17.0 -13.4 -10.0 -8.5 -9.9

SRES B2

2020s -3.2 -1.5 -5.4 -3.8 -2.0 -2.6 -8.6 -10.9 -9.6 -7.1 -5.7 -3.8 -5.0
2050s -3.4 -1.7 -6.6 -5.0 -3.0 -4.3 -11.8 -14.3 -12.8 -9.3 -7.6 -5.1 -6.6
2080s -3.5 -1.8 -8.5 -5.9 -4.2 -6.3 -14.7 -16.6 -14.6 -10.8 -8.5 -6.1 -7.9

Annex 2.10.  Overview of Millennium Development Goals and targets and possible 

  climate change implications

Goal Target Possible Climate Change Implications

Goal 1: Eradicate 

Extreme Hunger 

and Poverty

Target 1. Halve, between 1990 and 2015, 
the proportion of people whose income 
is less than $1 a day

Target 2. Halve, between 1990 and 2015, 
the proportion of people who suff er from 
hunger

 Economic security given increase 
in weather extremes

 Loss of biodiversity and less access 
to natural resources

 Diminished crop yields

 Changing soil structure (erosion, 
compactation, salinization, etc)

Goal 2: Achieve 

Universal 

Primary 

Education

Target 3. Ensure that, by 2015, children 
everywhere, boys and girls alike, will be 
able to complete a full course of primary 
schooling

 Change of lifestyle: more time to ensure 
food, water and cash income, this reduces 
time for education

 Possible ill-health impacts and follow up of 
calamities as barriers to attending classes

Goal 3: Promote 

Gender Equality 

and Empower 

Women

Target 4. Eliminate gender disparity 
in primary and secondary education, 
preferably by 2005, and in all levels of 
education no later than 2015

 Women’s greater reliance on subsistence 
and natural resources for income

Goal 4: Reduce 

Child Mortality

Target 5. Reduce by two-thirds, between 
1990 and 2015, the under-fi ve mortality 
rate

 Health impacts on children and mothers as 
they are particularly vulnerable to disaster-
related, water quality and hunger related 
diseases

 Health impacts on people already living 
with diseases as they have an increased 
vulnerability to climate change

 Increases in heat related mortality and 
illness associated with weather extremes 
(hot waves especially) 

Goal 5: Improve 

Maternal Health

Target 6. Reduce by three-quarters, 
between 1990 and 2015, the maternal 
mortality ratio

Goal 6: Combat 

HIV/AIDS, 

Malaria and 

other diseases

Target 7. Have halted by 2015 and begun 
to reverse the spread of HIV/AIDS

Target 8. Have halted by 2015 and begun 
to reverse the incidence of malaria and 
other major diseases
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Source: http://www.unmillenniumproject.org/goals/gti.htm Last checked on August 1, 2009.

Goal 7: Ensure 

Environmental 

Sustainability

Target 9. Integrate the principles of 
sustainable development into country 
policies and programs and reverse the 
loss of environmental resources

Target 10. Halve, by 2015, the proportion 
of people without sustainable access to 
safe drinking water and basic sanitation.

Target 11. Have achieved by 2020 a 
signifi cant improvement in the lives of at 
least 100 million slum dwellers

 Increased water shortages as a result 
of changes in rainfall patterns, greater 
periods of drought 

 biological diversity and ecosystems 
loss, and environmental degradation 
due to variations in temperature and 
precipitations 

Goal 8: Develop 

a Global 

Partnership for 

Development

Target 12. Develop further an open, 
rule-based, predictable, nondiscriminatory 
trading and fi nancial system (includes 
a commitment to good governance, 
development, and poverty reduction?
both nationally and internationally) 

Target 13. Address the special needs of 
the Least Developed Countries (includes 
tariff - and quota-free access for Least 
Developed Countries’ exports, enhanced 
program of debt relief for heavily indebted 
poor countries [HIPCs] and cancellation of 
offi  cial bilateral debt, and more generous 
offi  cial development assistance for 
countries committed to poverty reduction)

Target 14. Address the special needs of 
landlocked developing countries and 
small island developing states (through 
the Program of Action for the Sustainable 
Development of Small Island Developing 
States and 22nd General Assembly 
provisions) 

Target 15. Deal comprehensively with the 
debt problems of developing countries 
through national and international 
measures in order to make debt 
sustainable in the long term

Target 16. In cooperation with developing 
countries, develop and implement 
strategies for decent and productive 
work for youth

Target 17. In cooperation with 
pharmaceutical companies, provide access 
to aff ordable essential drugs 
in developing countries

Target 18. In cooperation with the private 
sector, make available the benefi ts of new 
technologies, especially information and 
communications technologies

 Dealing with costs of weather related 
disasters that could aff ect the Gross 
Domestic Product, the level of 
indebtedness, state of public fi nances, 
and investments
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Annex 2.11.   Analysis of current strategies and legal framework 

Domain Title and date of issue Climate change provisions

General The National Strategy on Development 
for 2008 – 2011 

In the SWOT analysis of the actual situation in 
the Republic of Moldova it is also mentione d 
that while the eff ects of climate change will 
intensify, the frequency and severity of natural 
disasters, like draught, hail, as well as soil ero-
sion will increase. It also states that the wors-
ening of the environmental situation in the 
Republic of Moldova has a negative impact on 
human health, as well as on rural development 
and agricultural production. 

The MDGs, among which is MDG 7 Ensure 
Environmental Sustainability, are emphasized.  
Based on these objectives, the Strategy pro-
poses fi ve main general objectives. Only the 
last one – regional development – implies 
working with the environment but it does not 
respond to any of the issues on which climate 
change is based.

Action Plan on Improvement of National 
Capacities in the Field of Global Environ-
mental Management According to Coun-
try’s Obligations under Rio de Janeiro 
Conventions (2005-2010) 

Based on Action Plan the following activities 
should be realized till 2010: elaboration of 
National Action Plan on adaptation to climate 
change and strengthening capacities of Cli-
mate Change Offi  ce according to provisions 
of the UN Framework Convention on Climate 
Change; elaboration of national strategy and 
branch programmes on reduction of GHS 
emissions; inclusion of requirements on GHS 
emissions inventory in branch programmes 
and strategies (energy, transport, household 
sector, public sector, industry, agriculture, for-
estry, waste management, etc). A number of 
obligations regarding adjustment of legal and 
normative act were identifi ed as well. 

Water Law on Environment Protection, 
16.06.1993

There are no issues specifi cally related to cli-
mate variability and change. 

Water Code of the Republic of Moldova, 
22.06.1993

There are no issues specifi cally related to cli-
mate variability and change. 

Law on Rivers’ and Reservoirs’ Water Pro-
tection Zones and Belts, 27.04.1995

There are no issues specifi cally related to cli-
mate variability and change. 

Law on Natural Resources, 06.02.1997 There are no issues specifi cally related to cli-
mate variability and change. 

Law on Drinking Water, 10.02.1999 There are no issues specifi cally related to cli-
mate variability and change.

Government decision on Framework 
Regulation of Using Communal Water 
Supply and Disposal Systems, No. 656, 
27.05.2002

There are no issues specifi cally related to cli-
mate variability and change.

Concept of National Water Resources Pol-
icy (2003-2010), No. 325-XV, 18.07.2003

There are no issues specifi cally related to cli-
mate variability and change.
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Domain Title and date of issue Climate change provisions

Programme of Water Supply and Disposal 
in the Settlements of the Republic of Mol-
dova till 2015, No. 1406,  30.12.2005

There are no issues specifi cally related to cli-
mate variability and change.

Strategy on Water Supply and Disposal in 
the Settlements of the Republic of Mol-
dova, No. 662, 13.06.2007

There are no issues specifi cally related to cli-
mate variability and change.

National Programme on Environmen-
tal Security for 2007-2015, No. 304, 
17.03.2007

There are no issues specifi cally related to cli-
mate variability and change.

Energy Law on Renewable Energy, No. 160-XVI, 
12.07.2007 (Offi  cial Monitor No. 1, 2007)

There are no issues specifi cally related to cli-
mate variability and change.

Energy Strategy of the Republic of Mol-
dova until 2020, approved by Govern-
ment Decision No.958 of 21.08.2007 (Of-
fi cial Monitor 
No. 141-145/1012,07.09.2007) 

There are no issues specifi cally related to cli-
mate variability and change. 

Methodology of Tariff  Determination 
for the Energy Obtained from Renew-
able Sources (approved by Decision  of 
National Agency for Energy Regulation,  
25.02.2009 - ANRE, 2009)

There are no issues specifi cally related to cli-
mate variability and change. 

Energy Conservation Programme for the 
period 2003-2010. (Offi  cial Monitor 
No. 200-203/1133, 19.09.2003)

There are no issues specifi cally related to cli-
mate variability and change. 

Transportation Land Transportation Development Strat-
egy for 2008-2017

There is nothing explicit about the specifi c 
imperatives imposed by the climate changes 
on roads and rail-road building technologies.

Concept of Development of the River 
Transport in the Republic of Moldova, 
March 2008

There are no issues specifi cally related to cli-
mate variability and change.

Strategy for Development of the Civil 
Aviation in 2007-2012

There are no issues specifi cally related to cli-
mate variability and change.

Biodiversity National Strategy and Action Plan on Bio-
diversity Conservation of the Republic of 
Moldova (Government Decision 
112-XV of 27.04.2001)

There are no issues specifi cally related to cli-
mate variability and change.

The National Action Plan to Combat the 
Desertifi cation (NAPCD). (Government 
Decision 367 of 13.04.2000)

There are no issues specifi cally related to cli-
mate variability and change.

The Strategy for Sustainable Develop-
ment of Forest Sector of the Republic of 
Moldova (Government Decision 350 of 
12.07.2001)

There are no issues specifi cally related to cli-
mate variability and change.

State Programme for regeneration and af-
forestation of Forest Fund Lands for 2003-
2020. (Government Decision 737 
of 17.06.2003)

There are no issues specifi cally related to cli-
mate variability and change.
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Domain Title and date of issue Climate change provisions

Agriculture National Strategy for Sustainable Devel-
opment of Agricultural Complex of the 
Republic of Moldova for 2008-2015 (Gov-
ernment Decision No. 282 of 11.03.2008. 
Offi  cial Monitor No. 57-60, 21.03.2008)

One of the reasons to elaborate this Strategy 
was the excessive vulnerability of the agricul-
tural sector to natural conditions, expressed 
by sudden reduction of crops in the years with 
various natural calamities.

The Strategy provides that climate change 
can aff ect food security by erosion, droughts 
and fl oods, resulting in dramatic reduction or 
collapse of agricultural production because of 
natural disasters.

Thus, it is needed to increase the reservoir sys-
tem, rehabilitate existing dams in fl ood areas, 
enhance effi  ciency of the irrigation system, 
implement agro-systems in order to increase 
resistance to erosion, improve soil quality, 
identify plant species adapted to the Republic 
of Moldova’s conditions (high temperatures 
and low humidity). The decrease of the vulner-
ability of agriculture to risk factors and risk 
control can be promoted by various mecha-
nisms and policies.

General measures (organizational); special 
measures on erosion control, against droughts, 
to diminish fl ood risks, devastating weather 
events.

Strategy for Agricultural Sector Develop-
ment during 2006-2015 (Government 
Decision No. 1199 
of 17.10.2006. Offi  cial Monitor 
No. 170-173/1312,03.11.2006) 

There are no issues specifi cally related 
to climate variability and change.

National Programme “Moldovan Vil-
lage”(2005-2015)

There are no issues specifi cally related 
to climate variability and change.

National Action Programme to Combat 
Desertifi cation (Government Decision 
No. 367 of 13.04.2000)

There are no issues specifi cally related 
to climate variability and change.

National Complex to Increase Soil Fertility 
(No. 591, 20.06.2000)

There are no issues specifi cally related 
to climate variability and change.

Programme of Recovery of New Land to 
Increase Soil Fertility during 2003-2010. 
Chisinau, 2004

There are no issues specifi cally related 
to climate variability and change.

Health National Health Policy of the Republic 
of Moldova (Government Decision 
No. 886 of 06.08.2007)

There are no issues specifi cally related 
to climate variability and change. 

Law No. 10 of 03.02.2009 on the Supervi-
sion of State Public Health (Offi  cial Moni-
tor No. 67, 03.04.2009) 

There are no issues specifi cally related 
to climate variability and change.

Health System Development Strategy 
for 2008-2017 (Government Decision 
No. 1471 of 24.12.2007)

There are no issues specifi cally related 
to climate variability and change.
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Annex 2.12.  Explanation of criteria used for selection of adaptation options

Criteria used for selection considering highest-priority development goals include fi ve specifi c risk-multi-
pliers for human development reversals, identifi ed in the HDR 2007/2008:

  Agricultural production and food security (Reduced agricultural productivity): It is closely related 
to poverty reduction. People with low income are the most directly and severely aff ected by di-
sasters that aff ect agricultural production. Reducing their vulnerabilities and addressing poverty 
as a root cause of disasters should be identifi ed as a key priority.

  Water stress and water insecurity (Heightened water insecurity): Water supply, quality and avail-
ability are a prerequisite for a normal development of the country, population and environment. 

   Exposure to climate disasters (Increased exposure to extreme weather events): Disaster risk re-
duction and climate change adaptation must be closely linked to development and must address 
local needs. Climate information must capture the complexity and uncertainty in supporting 
adaptation and disaster risk reduction.

  Ecosystems and biodiversity (The collapse of ecosystems): Climate change is already transform-
ing ecological systems. While some animal and plant species will adapt, for many species the 
pace of climate change is too rapid and many species could face extinction.

  Human health (Increased health risks): Rich countries are already preparing public health systems 
to deal with future climate shocks, such as the 2003 European heat-wave and more extreme 
summer and winter conditions. However, the greatest health impacts will be felt in developing 
countries because of high levels of poverty and the limited capacity of public health systems to 
respond. Major killer diseases could expand their coverage.232

  These fi ve drivers do not operate separately. They interact with wider social, economic and eco-
logical processes that shape opportunities for human development. Inevitably, the precise mix 
of climate change and human development factors varies across and within the country. Addi-
tionally there are large areas of uncertainty. What is certain is that dangerous climate change has 
the potential to deliver powerful systemic shocks to human development. Many of the human 
development impacts (like lost opportunities for health and education, diminished productive 
potential, loss of vital ecological systems) are likely to prove irreversible.233

  Costs: Any adaptation option will necessitate some costs, but these could be low cost options 
(an aff ordable/small fi nancial and/or social eff ort) or options that will be high cost and could be 
implemented only if there is external support (including fi nancial)

Proposed measures should include both structural and non-structural measures as well as the fi nancial 
means and the institutional changes necessary to implement successful adaptation processes. They should be 
based on participatory processes, prioritising the potential reforms and investments taking into account the 
fi nancial, institutional resources and other means and knowledge available to implement them. These options 
should ensure the step-wise implementation of the adaptation strategy, in accordance with determined priori-
ties, including coping measures from the individual to the State level.234

Domain Title and date of issue Climate change provisions

Strategic Development Plan of the 
National Health Information during 
2008-2017 in the Republic of Moldova. 
Chisinau, 2007. Approved by Common 
Order of the Ministry of Health, Ministry 
of Information Development, National 
Bureau of Statistics, National Health In-
surance Company Nr. 412/127/125/185-A 
on 06.11.2007

There are no issues specifi cally related 
to climate variability and change.

232 Human Development Report 2007/2008.
233 Human Development Report 2007/2008.

234 Draft  guidance on water and climate change adaptation, UNECE, WHO, 
July 2008.
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Climate change is global but the eff ects are local. Physical impacts will be determined by geography and 
microlevel interactions between global warming and existing weather patterns. Human development im-
pacts will also vary as changes in climate patterns interact with pre-existing social and economic vulner-
abilities. 235

The shape of the interplay between climate change and human development outcomes will be defi ned 
the type of local climate eff ects, by the specifi c social and economic coping capacities, and by public policy 
choices, among other factors. What is important in the context of climate change is that Moldova being 
one of the vulnerable countries starts preparing adaptation strategies in order to reduce Income poverty 
and Child mortality, improve Nutrition and Health.

Information was provided by National Bureau of Statistics of Republic of Moldova. Data do not cover the 
Trans-Dniester region and the Bender municipality, except for the mentioned cases when calculations are 
made for the entire country.

HUMAN DEVELOPMENT STATISTICAL APPENDIXES

235 Human Development Report 2007/2008.
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