




A continuous increase in temperature is projected from 2025 to 2100. Overall average 
precipitation is projected to decrease in the same period, with greater and faster decreases 
in summerg.
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Water-related impacts of climate change threaten food and energy security 
in North Macedonia as well as broad-scale development and 
decarbonisation efforts.

The Untold Story of Water in Climate Change Adaptation
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In 2016, flash floods left 22 dead and inflicted an estimated US$100 million in economic 
losses. With climate change, floods are projected to become more frequent and intense, with 
precipitation increasing in variability.

Together this is expected to lead to an overall decrease in water availability by 18% in 2100 
with increased risk of drought as well as increased negative effects on water quality, which is 
already hampered by low levels of wastewater treatment (c.20% of total volume is treated).

The variability of North Macedonia�s climate, as well as increasing risk of extremes, poses 
multiple risks to agriculture including an increased risk of soil erosion and reduced yields of 
wheat and maize (particularly in the Southeast region).

The agriculture sector contributes 10% of GDP, constitutes over 17% of the workforce in a 
context of high national unemployment, and uses almost 50% of the total land for cropland 
and pastures. It is a priority area of investment for sustainable growth in the Programme of 
Government, 2017-2020.

In the energy sector, SDG target 7.2 aims to increase substantially the share of renewable 
energy in the global energy mix. North Macedonia�s climate action to date focuses on 
mitigation, and most measures are in the energy sector, with renewable energy costs 
dominated by the development of small and large hydropower plants.

Hydropower plants already account for a third of the country�s generation capacity, but are 
vulnerable to climate change impacts, such as reduced precipitation and increasing erosion 
(driven by extreme weather events). All of North Macedonia�s four major river basins are 
transboundary, making hydropower a key �climate connector� with its neighbours.

THE CHALLENGE
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THE INTERCONNECTED NATURE OF WATER-RELATED CLIMATE CHALLENGES IN NORTH MACEDONIA
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ENABLING ENVIRONMENT
What do key policy statements say about integration of water, climate, and 
other Sustainable Development Goal agendas? 

Water-related climate change impacts and response measures are recognised at a high level in national strategy and 
increasingly in the water sector and in agriculture, though less so in energy. Within climate strategy, water-related 
issues are considered in detail to date only in the 2014 Third National Communication (3rd NC).
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The interconnected nature of these 
challenges 

As with the water�energy�food nexus, climate resilience 
and sustainable development are interconnected. The 
diagram below maps the relationships between some of 
the key climate challenges that North Macedonia faces, 
showing why coordinated, integrated and cross-sectoral 
responses are required to adapt to the impacts of 
climate change.

At the centre of the diagram is water resource 
availability/predictability, which is impacted by climate 
change (as shown by the words written on the arrows 
between the variables). The complex relationship 
between climate change and water 
availability/predictability is not shown here for reasons 
of space. The word �alters� is used to describe the fact 
that climate change can affect water resources via 
multiple vectors, including via changes in temperature 
and precipitation, and impact on availability in multiple 
ways, including via seasonality, changing frequency and 
intensity of rainfall events, and fluctuating water quality, 
as well as in the increase or decrease average water 
availability.

To illustrate the accurate reading of this diagram, two 
causal chains are described:

 Causal chain 1: Climate change impacts food 
security via multiple vectors. In North Macedonia, 
climate change is expected to increase the frequency 
and severity of flooding, which increases soil 
erosion; the resulting unfavourable cropping 
conditions contribute to reducing total agricultural 
output, and correspondingly, threaten food security. 

Also, climate change is expected to decrease the total 
amount of rainfall in North Macedonia, with greater and 
faster decreases expected in the summer during the 
growing season. Reduced rain means reduced 
agricultural output for rainfed crops, and also reduced 
availability for irrigated agriculture where natural and 
man-made water storage capacity is limited, resulting in 
reduced food security.

 Causal chain 2: Climate change alters the flow rates and 
overall volume of water in rivers. Predictable flow rates 
and availability of a minimal level of flow is necessary 
for productive activities in a river basin, which in turn 
contribute to their economic development. In North 
Macedonia, where the four biggest basins are 
transboundary, the linkage between river flow rates and 
volumes and productive activities becomes an issue of 
transboundary cooperation, where riparian countries� 
existing mechanisms for sharing water for different 
purposes (irrigation, hydropower, water supply, for 
example) at different times of the year may need to be 
adjusted depending upon shifts and uncertainties 
introduced by climate change on flow rates and 
volumes. Given that climate change is expected to 
decrease precipitation and therefore decrease flow rates 
in North Macedonia, with particular drops being 
observed in the summer, the competition among 
different users across different countries will increase 
across its different riparian countries, affecting their 
state of cooperation and ultimately limiting some 
riparians� economic development potential.





The National Water Policy (1999) acknowledges that it w
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Water 

Turning to water, the 2010 Water Strategy mentions 
climate change only briefly. The boundaries of river basin 
districts have been defined throughout the country and 
River Basin Management Plans (RBMPs) are in various 
stages of development and implementation:

 RBMPs have been prepared for the Vardar River 
Watershed and the Strumica River Watershed,

 The RBMP for Black Drin Watershed is under 
development,

 All RBMPs have been prepared with the support of 
international partners,

 Climate change is considered in greater detail in the 
draft RBMP for the Vardar basin but the plan does 
not include specific objectives or measures for 
climate change adaptation or mitigation and

 Completion of all river basin management plans 
(RBMPs) is listed as a priority from 2020 onwards 
(see Recommendation 3).3

Based on SDG Indicator 6.5.2, only 13% of the 
transboundary area in North Macedonia has an 
operational agreement for water cooperation.4 The 3rd 
National Communication (2014) is the only document 
reviewed that recognises the importance of water as an 
international �climate connector�, noting the requirement 
for transboundary water cooperation. The country has 
pockets of transboundary water cooperation, especially 
around transboundary lakes, but the effectiveness of the 
existing set of transboundary agreements is debatable5. 
There are no regular meetings of the Greek-Macedonian 
Permanent Commission on Transboundary Freshwater 
Issues, for example, and whilst bilateral agreements 
exist with Bulgaria on the Strumica River Basin and with 
Greece with regards to the Vardar River Basin, 
cooperation should be re-established and formalised.

Lake Ohrid, which borders Albania and North Macedonia 
(see text box), is one of the country�s transboundary lakes 
with an established Transboundary Management Plan, 
developed as part of the GEF-funded UNDP-implemented 
Drin Project. Several other projects are also underway that 
could increase the proportion of the transboundary area 
with operational agreements (see �projects� listed in 
Finances section below).

North Macedonia is considered a biodiversity hotspot, with 
over 16,000 species recorded in the country, more than 850 
of which are endemic.6 Water-related climate action can 
support water resource management in ecologically 
sensitive areas, like the Lake Ohrid region. This can 
support, and be supported by, the National Strategy for 
Nature Protection (2017-2027) and the National 
Biodiversity Strategy and Action Plan (2018-2028). The 
launch of the Green Agenda for the Western Balkans in late 
2020 and the EU�s Green Deal package provides 
opportunities for North Macedonia to improve its climate 
change responses,7 with water-based climate actions 
linking to multiple themes, including the protection and 
restoration of ecosystems (see Recommendation 5).

3 Republic of North Macedonia (2020). SDGs Voluntary National Review (VNR). 
https://sustainabledevelopment.un.org/content/documents/26387VNR_2020_Macedonia_Report.pdf

4 UN Water. 2021. �North Macedonia (Sdg6data.Org).� Retrieved March 30, 2021 (www.sdg6data.org).
5 Republic of North Macedonia (2020). SDGs Voluntary National Review (VNR). 

https://sustainabledevelopment.un.org/content/documents/26387VNR_2020_Macedonia_Report.pdf
6 Global Water Partnership (GWP). 2020. Lake Ohrid Transboundary Management Plan Presented at North Macedonia National 

Consultation Meeting. Published 29/09/2020 (accessed 30/03/2021). Available from: https://www.gwp.org/en/GWP-
Mediterranean/WE-ACT/News-List-Page/LOWMP_MK_consultation/ and IUCN. 2020. Towards Improved Management of 
Natural Resources in North Macedonia. Published 08/07/2020. Accessed 30/03/2021. Available from: 
https://www.iucn.org/news/eastern-europe-and-central-asia/202007/towards-improved-management-natural-resources-
north-macedonia

7 European Commission. (2020). Guidelines for the Implementation of the Green Agenda for the Western Balkans.
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INSTITUTIONS

 
Are North Macedonia�s institutions ready to manage the impacts of climate change on water 
resources and on other water-related sectors in an integrated way?

Cross-sectoral coordination platforms exist, but 
institutional integration on climate change, including 
on water-related issues, has been hampered by limited 
human resource capacity, gaps in the overarching 
legislative framework, and inadequate training. There 
are acknowledged, systemic weaknesses in key areas, 
including in institutions for disaster risk management 
and for transboundary water resource management.

Inter-sectoral platforms exist, including the National 
Climate Change Committee (NCCC), National Sustainable 
Development Council, and National Water Council. The 
NCCC includes stakeholders from across government, 
academia, civil society, and the private sector. The Ministry 
of Environment and Physical Planning (MoEPP) is 
designated to take a lead on both climate change and 
water policy and is the National Designated Authority 
(NDA) for global climate agreements and the National Focal 
Point to the UNFCCC. There is a dedicated Ministry of 
Agriculture, Forestry and Water Management (MAFWM), 
which manages water for agricultural purposes as well as 
key water infrastructure (including dams, reservoirs, and 
irrigation canals and systems). The National 
Hydrometeorological Service (HMS) is also within MAFWM 
and plays a number of crucial climate-related roles (see 
textbox).

The Department of Energy, within the Ministry of Economy, 
oversees all forms of energy generation, including 
hydropower. Coordination of North Macedonia�s SDG-
related progress is overseen by the Sustainable 
Development unit, which is under the Cabinet of the 
Deputy President in charge of Economic Affairs (see 
institutional diagram below).

There are, however, numerous barriers to inter-agency and 
inter-department coordination and collaboration on 
climate change issues. Across MoEPP and other involved 
ministries there is limited staff available to work on 
climate change, which also limits representation on the 
NCCC. 

While there is a Department for Water in MoEPP, climate 
change is led by a single State Councillor. The local 
(municipal) level has a large number of delegated 
environmental responsibilities (over 130) and there is a 
lack of guidance and training on how to integrate climate 
change issues into local planning. An assessment of 
capacity building needs is underway, supported by UNDP. 
In water meanwhile, river basin management councils in 
theory allow for basin-level coordination, but capacity for 
leading integrated water resources management is 
assessed as low at both the national and subnational 
levels. Systemic weaknesses in institutions for disaster risk 
management have also been raised as a major inhibitor of 
effective climate change adaptation. The launch of The 
National Disaster Risk Reduction Platform in 2019 provides 
necessary information for implementing the early warning 
system and mitigation measures, but will require time and 
investment to build its own capacity.9

On the positive side, North Macedonia�s candidacy for 
European Union (EU) membership, and need to align policy 
with EU directives, provide a politically salient driver for 
both river basin planning processes and integration of 
climate change issues within these. Development of a law 
and strategy on climate change has been programmed 
under the EU Instrument for Pre-Accession Assistance (IPA 
II), to align with the EU 2030 Climate and Energy Framework 
and is expected to set out the framework for inter-
ministerial communication, coordination, and cooperation. 
However, it is not clear how far efforts to match the 
prescribed form of EU directives and frameworks will drive 
integration in practice. The Draft Vardar River Basin 
Management Plan (RBMP) (2018-2019), for example, notes 
that climate change is not explicitly part of the EU Water 
Framework Directive, and its treatment of the issue is 
minimal.

 Roles played by the Hydrometeorological Service 
(HMS)

monitoring and research related to 
climate-meteorological and hydrological activities; 
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monitoring quantity and quality of surface and 
ground water; 



forecasting meteorological and hydrological 
events; and



designing climate change risk scenarios.
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MANAGEMENT INSTRUMENTS
Are management decisions on water and other Sustainable Development Goal 
issues being guided by evidence of climate change?

The Untold Story of Water in Climate Change Adaptation

10 USAID (2018).
11 Re. UNFCC bit.
12 2020 VNR, p.44.

Major deficiencies in the hydrometeorological network 
are well recognised. There are examples of evidence-
informed decision-making ranging from forecasting for 
farmers to formulating climate strategy. However, there 
is no overarching monitoring, verification, and 
reporting system for adaptation measures in general or 
a comprehensive water monitoring system, in 
particular. The risk that inadequate data could 
undermine water-related management instruments for 
climate change adaptation, i.e., irrigation permitting, is 
high.

Only an estimated 60% of the country�s river gauging 
stations are operational, which impacts data collection 
and processing. The 3rd National Communication 
identified other deficiencies in the monitoring network of 
the National Hydrometeorological Service (HMS) (see 
text box). While these challenges reportedly persist, 
there are plans to engage additional staff and to build 
further technical monitoring capacity. The lack of an 
overarching monitoring, reporting, and verification 
system that can track adaptation measures has been 
noted as a key gap in North Macedonia�s 
communications to the UNFCCC,11 and the establishment 
of a comprehensive water monitoring system is stated to 
be a national priority for the coming years in the 2020 
SDG Voluntary National Review (VNR).12

Despite the deficiencies, hydrometeorological data are 
still used for a range of decision-making purposes � 
including in the vulnerability assessments and 
adaptation planning for the 3rd National Communication. 
In relation to SDG 2 (Zero Hunger), agrometeorological 
forecasts are provided by HMS weekly via television 
broadcasts, with alerts to farmers in the event of 
extremes. Investors and insurance firms also request 
data on an ad-hoc basis. There are concerns, however, 
that data inadequacies will undermine management 
instruments for climate change adaptation. 

 Deficiencies in the monitoring network:

 outdated and missing equipment;
 

 

 
 

 no overarching system exists; and


lack of IT and expert capacity for data collection, 
processing, analysis and modelling.
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14 Latest available figures from Climate Funds Update (2021).
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