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1.1. COUNTRY PROFILE

topography
Land use

biodiversity

climate

precipitation

population

life expectancy

-

political
system economy

agriculture
1

-

climate change institutions

-

1

1EXECUTIVE 
SUMMARY
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legislation

development priority
acquis communautaire

1.2. NATIONAL GREENHOUSE GAS INVENTORY

-

1.3. VULNERABILITY AND ADAPTATION TO CLIMATE CHANGE

1.3.1. Climate variability 

-
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-

1.3.2. Climate change scenarios up to 2100

1.3.3.Sectoral vulnerability and adaptation analyses 

Water resources

-
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 agriculture

-

-

livestock breeding

viticulture

-

-

biological diversity carried out

-

Pedicularis ferdinandi, Crocus cvijicii Trechus
goebli Quercus
Coccifera

-
ex situ
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The forestry

-

human health

-

-

tourism

-

cultural heritage
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socio-economic vulnerability

-

constraints and gaps
-

priority adaptation measures

1.4. MITIGATION

.
acquis communautaire -

-

energy

-
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In the waste

Agricultural

In summary
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1.5. OTHER RELEVANT INFORMATION

technology transfer

systematic observation -

Current research and development (R&D)

-

Climate change education -

public awareness

public outreach

information and networking -

Capacity strengthening
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Financial resources
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2.1.   COUNTRY PROFILE

2.1.1. Geography

-

-

2.1.2. Biodiversity

-

-

2NATIONAL 
CIRCUMSTANCES
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-

-

2.1.3. Climate
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o

2.1.4. Population

-

Year Population (thousands)

2.1.5. Health

Year Population (thousands)
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-

-

-

-

2.1.6.Politics

-

-

2.1.7.  Economy

-
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2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

5 5

Current account 

2.1.8. Energy
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Coal and 
peat

Crude 
oil

Oil 
products

Natural 
gas Nuclear Hydro

Geo-
thermal, 

solar, etc.

Bio-fuels 
and waste Electricity Heat Total

Total 114 0 818 41 0 0 10 199 584 54 1820

5

Other

Residential 2 0 43 0 0 0 0 179 278 34 536
Commercial and 
public servicesp 2 0 73 2 0 0 1 14 130 13 234

Agriculture/ 
forestryf y 0 0 16 0 0 0 8 1 1 0 27

0 0 0 0 0 0 1 0 0 0 1

-of which 
petrochemical 
feedstocksf

0 0 0 0 0 0 0 0 0 0 0

2.1.9. Transport

-

-

5

5
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-

2.1.10.  Industry

2.1.11. Agriculture 

-

2.1.12. Forestry

-

and 
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2.1.13. Tourism

-

Wine tourism
Nature based tourism (summer)

Nature based tourism (winter)

Cultural tourism (tangible)

Cultural tourism (intangible)

2.2.

-

The Ministry of Environment and Physical Planning (MOEPP) -

-

Climate Change Project Office National Climate Change Committee

National Council for Sustainable Development

Law on Environment

-
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-

acquis communautaire related to climate 

2.3. NATIONAL AND REGIONAL DEVELOPMENT PRIORITIES AND OBJECTIVES

2.3.1. National context of climate change policy 

-

Acquis Communautaire 

2.3.2. International context of climate change policy

acquis communautaire



NATIONAL CIRCUMSTANCES

30

Works cited:



31

 This chapter is a summary of a report developed for the TNC. 
The full report is available at:  http://www.unfccc.org.mk/Default.aspx?LCID=246

3.1. INTRODUCTION: NATIONAL GREENHOUSE GAS INVENTORY

3.1.1. Scope

-

Country-Specific Emission Factors key source categories

3.1.2. Institutional arrangements

-

long-term sustainability and transparency of the inventory process

Enterer -
Checker

3NATIONAL GREENHOUSE 
GAS INVENTORY 
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National Climate Change Committee

-

private sector -

direct contact with these installations
-

3.1.3. Sources of information and the inventory process

-
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3.2. SUMMARY OF GHG EMISSIONS

-

 1990 2000 2003 2004 2005 2006 2007 2008 2009

Total CO
5

Total CO
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2003 2004 2005 2006 2007 2008 2009

CO

CH

O

Total CO

Total CO

-
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 2003 2004 2005 2006 2007 2008 2009

CO

3.3. SECTORAL INVENTORIES 

3.3.1. Energy sector 

-

Coal mining and handling

1 International aviation

1

1

-

-
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 2003 2004 2005 2006 2007 2008 2009

CO

CH

O

CO

C

 2003 2004 2005 2006 2007 2008 2009

Energy Industries  6,288  6,222  6,417  5,588  5,754  6,040  5,922 

Manufacturing Industry 
and Construction  632  549  1,136  1,133  1,369  1,205  805 

Transport  1,168  1,012  1,018  1,018  1,165  1,200  1,294 

Commercial / 
Institutional / 

Residential / Agriculture 
/ Forestry / Fishing

 342  348  320  318  282  286  287 

Other sectors  455  431  408  332  310  230  279 

Fugitive emissions 
from fuels  183  177  171  168  173  201  184 

Total  9,068  8,739  9,471  8,557  9,052  9,161  8,770 

3.3.1.1.International aviation bunkers and CO2 emissions from biomass
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CO

CO

3.3.2.Industrial processes

-
.
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-

 2003 2004 2005 2006 2007 2008 2009

CO

CO

n/a
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Industrial Processes and Product Use 
CO2-eq [%]

2003 2004 2005 2006 2007 2008 2009

3.3.3. Solvent and other product use

-

3.3.4.Agriculture

CH enteric fermentation
CH manure management
CH rice production
CH

agricultural soils.
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 2003 2004 2005 2006 2007 2008 2009

CH

O

CO

 2003 2004 2005 2006 2007 2008 2009

Total Agriculture 1,733.51 1,787.87 1,581.21 1,676.00 1,498.88 1,404.94 1,322.27

3.3.5. Land use, land use change and forestry (LULUCF)

O 
-

 2003 2004 2005 2006 2007 2008 2009

CO  removal

CH

O

CO
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The Forest landd Cropland remaining Croplandd
(liming) -

3.3.6.Waste

CH
CH
CO

increase 

country-specific value of 0.19, 

(59.9%)
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emitted include CO

 2003 2004 2005 2006 2007 2008 2009

CO

CH

O

2003 2004 2005 2006 2007 2008 2009

CH
   726.78     728.53     732.69     745.30     755.45     767.44     778.70 

CH
    46.44      49.77      48.43      46.32      44.29      44.54      40.96 

CH
     15.61      15.60      15.65      15.67      15.66      15.75      15.76 

Total CH4 emissions (kt CO2-eq)   788.83   793.90   796.77   807.29   815.40   827.73   835.42 

    43.02      44.16      42.74      43.85      46.13      43.77      44.67 

       0.71        0.71        0.71        0.71        0.71        0.72        0.77 

Total N2O emissions (kt CO2-eq)     43.73     44.87     43.45     44.56     46.84     44.49     45.44 

CO     64.91      65.07      65.18      65.28      63.95      65.65      65.99 

Total emissions (kt CO2OO -eq)   832.56   838.77   840.22   851.85   862.24   872.22   880.86 

3.4. KEY SOURCE ANALYSIS

-
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IPCC Source Category Sector Source Categories to be Assessed in 
Key Source Category Analysis

Applicable 
GHG

Number of 
years being a 
key category

CO
CO

CO CO

O

CH
CH

CO
CO

CH
CH

CO

CO
CO

CO CO

CH
CH

CO

CO

CO

CO
CO

O

5

CH

CO
CO

3.5. UNCERTAINTY ESTIMATION

-
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CO2-eq

YEAR MAX MIN  MEAN ST.DEV DEV/MEAN

2003 10.88%

2004 9.99%

2005 10.36%

2006 11.19%

2007 9.92%

2008 9.71%

2009 16.12%

3.6. PROBLEMS ENCOUNTERED AND SOLUTIONS IMPLEMENTED

3.6.1.Energy sector 

-

3.6.2.Industrial processes 

-

-
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3.6.3.Agriculture

CH

/

-

3.6.4.LULUCF

-

Conversion of forest land to cropland, grassland or settlements and vice-versa was not taken into 
account.

The Forestry Inspectorate -

3.6.5.Waste

-
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country-specificc
-

-

3.7. RECOMMENDATIONS FOR FUTURE IMPROVEMENT

3.7.1.Energy sector

Road transport: 

Railway transportation: -

3.7.2.Industrial processes and solvent use

3.7.3.Agriculture
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3.7.4.Land use, land use change and forestry (LULUCF)

-

3.7.5.Waste



NATIONAL GREENHOUSE GAS INVENTORY

48

Works cited:

[

 and non-CO
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2 2 -
http://www.unfccc.org.mk/Default.aspx?LCID=245

4.1. NATIONAL CLIMATE AND CLIMATE CHANGE SCENARIOS

 This section is a summary of a report developed for the TNC. 
The full report is available at:  7 http://www.unfccc.org.mk/Default.aspx?LCID=207

4.1.1. Climate variability 

-

4.1.1.1. Temperature Analysis

 

Station Multi-year variation of average 
annual air temperature for the 

period 1926 to 2012

Average mean annual 
temperature for the period 

1961-1990
for the whole period (1926-2012) compared to the 
average annual temperature for the period between 

1961 and 1990
C C C 

C C C
C C 
C C

4VULNERABILITY AND ADAPTATION 
TO CLIMATE CHANGE
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-

o

4.1.1.2.Precipitation analysis 

-
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4.1.1.3.Extreme temperatures

11

11
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cold waves and cold weather

frost days

Absolute minimum air temperatures 

4.1.2. Climate change scenarios up to 2100

 This section is a summary of a report developed for the TNC. 
The full report is available at: 7 http://www.unfccc.org.mk/Default.aspx?LCID=207

4.1.2.1.Introduction to the scenarios

-
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4.1.2.2.Findings – Air temperature

-

-

 DJF /A MAM /A JJA /A SON /A Yeat/A

 20
25

20
50

20
75

21
00

20
25

20
50

20
75

21
00

20
25

20
50

20
75

21
00

20
25

20
50

20
75

21
00

20
25

20
50

20
75

21
00

Highg
Medium highg
Medium
Medium low
Low

 DJF /A MAM /A JJA /A SON/A Yeat/A

 20
25

20
50

20
75

21
00

20
25

20
50

20
75

21
00

20
25

20
50

20
75

21
00

20
25

20
50

20
75

21
00

20
25

20
50

20
75

21
00

Low 1 1 5 1 5
Medium low 1 15 1
Medium 15
Medium highg 11 11 5  11
Highg 5 5 5
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4.1.2.3. Findings - Precipitation

4.1.2.4.Summary Findings
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-

4.1.2.5.Comparison of findings with other projections

4.2.SECTORAL VULNERABILITY AND ADAPTATION ANALYSES

-

--

--

--
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4.2.1.Water resources 

 This section is a summary of a report developed for the TNC. 
The full report is available at:  http://www.unfccc.org.mk/Default.aspx?LCID=259

-

 located 
 in the
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4.2.1.1. Climate change impacts on water resources

-

Air temperature
o

o

o

o

o

precipitation



VULNERABILITY AND ADAPTATION TO CLIMATE CHANGE

60



THIRD NATIONAL COMMUNICATION ON CLIMATE CHANGE

61

4.2.1.2. Vulnerability assessment for the Strumica River Basin

--
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-

-

-

4.2.1.3. Adaptive capacity in the water sector (SE Region)

nott
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4.2.1.4. Adaptation measures in the water resources sector

-

-

-

Construction/modification of physical infrastructure:

Policy:

Water-saving measures

Agricultural measures

Industrial measures:

Energy sector measures: 

Preventive measures:
Structural measures to avoid mudflows:

Other structural measures:
Urban planning measures:

hydraulic hydrologic plan-
ning
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Hydrology Model

Planning Model

4.2.2.Agriculture

 This section is a summary of a report developed for the TNC. 
The full report is available at: 0 http://www.unfccc.org.mk/Default.aspx?LCID=260

-

4.2.2.1. Vulnerability assessment

-

-

4.2.2.2. Impacts on crop yields
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-

15

15
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-

4.2.2.3. Economic impacts on agriculture

-

-

Conclusions for wheat

-

Conclusions for maize

-
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Conclusions for sunflower

-

4.2.2.4. Adaptive capacity in agriculture

-

-

-

4.2.2.5. Adaptation measures in agriculture

-
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-

-

-

4.2.2.6. Livestock production

-

-

-

-

-
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-

-

4.2.2.7. Adaptive measures for livestock breeding

Genetically heat tolerant breeding animals:

Adoption of special feed and feeding techniques in periods of excessive heat:

Better housing conditions by adopting proper ventilation, in-house conditioning and installation of cooling systems:

Introduce continuous monitoring of farm productivity that can then be correlated with heat waves and high temperatures 
to ensure precise loss calculations:

Continuous measurement of GHG emissions

o
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4.2.2.8. Viticultire

Year Table grapes projected yield (tonnes/ha) Wine grapes projected yield (tonnes/ha)

11

Related to irrigation:

Related to the use of UV nets:
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4.2.3. Biodiversity

 This section is a summary of a report developed for the TNC. 
The full report is available at: 5 http://www.unfccc.org.mk/Default.aspx?LCID=255

4.2.3.1.Climate change impacts on biodiversity

refugia16

-

Lowland belt.
Thymus oehmianus, Ramonda nathaliae, Ramonda serbica, Adianthum 

capillus-veneris Drosera rotundifolia, Blackstonia perfoliata, Cladium mariscus, Carex elata, Marsilea quadrifolia, Salvinia natans
Mountain belt.

Crocus cvijici Colchicum pieperianum Fritillaria macedonica 
Ranunculus degenii, Saxifraga stellaris . alpigena, Sphagnum spp., Crocus scardicus, Crocus pelistericus, Trollius europaeus, 
Salix retusa, Salix reticulata, Salix herbacea, Salix alpina, Rhododendron myrthifolium, Pedicularis ferdinandi, Rhododendron 
ferrugineum, Empetrum nigrum, Loiseleuria procumbens, Dryas octopetala, Listera cordata 

Ranunculus degeniii Silene pusilla Sphagnum
Dojran Lake. Phragmites australis

Myriophyllo-Nupharetum Nuphar lutea, Nymphaea alba, and 
Salvinia natans
Prespa Lake. Aldrovanda vesiculosa Salvinia natans and Trapa natans
Ohrid Lake. Carex elata Senecio paludosus Ranunculus lingua.

Refugium/ Refugia
change



VULNERABILITY AND ADAPTATION TO CLIMATE CHANGE

72

-

-

4.2.3.2.Vulnerability in protected areas

-

-
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4.2.3.3. Modelling vulnerability of biodiversity to climate change   

Crocus cvijicii andi Pedicularis ferdinandi Trechus goeblii matchai
xero-termophilous

A1B scenario

Plant species

Pinus mugo

Pedicularis ferdinandi 

Crocus cvijiciii Pedicularis ferdinandi 
Crocus cvijiciii

Quercus cocciferaa

Animal species

Trechus goebli 

Dinaromys 
bogdanovii , Dendrocopus syriacus , Trechus goebli and Paradeltomerus paradoxus

Testudo graeca , Coluber 
najadum Burrhinus oedicnemus , Buteo rufinus , Podarcis taurica 

, Vormela peregusna . 
Testudo graeca, Coluber najadum, Buteo rufinus and Vormela 

peregusna
Burrhinus oedicnemus and Podarcis taurica

Montifringilla nivalis 

Hirundo rusticaa Delichon urbicaa
Neophron percnopterus Ciconia ciconiaa

Vanellus vanellus , Triturus vulgaris , Rana balcanica 
, Diacyclops pelagonicus and Lycaena dispar

4.2.3.4.Identified constraints and gaps
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4. Ex situu

;

-

4.2.3.5. Adaptation measures in biodiversity

to prevent excessive loss of biodiversity in the Republic of Macedonia during this century due to the 
climate change impacts

4.2.4.Forestry

This section is a summary of a report developed for the TNC. The full report is available at: 
 http://www.unfccc.org.mk/Default.aspx?LCID=254 

4.2.4.1.Impacts and exposure in the forestry sector

Increasing temperatures:

Increasing frequency of forest fires: 

Changes in forest productivity:

-
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4.2.4.2.Vulnerability of the forest sector to climate change

-

Forest management planning:

Forest utilization:

Forest protection:

Hunting and tourism:

Silviculture:

-

4.2.4.3. Forest health

-

-
Pinus peuce

-
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Year 

4.2.4.4. Forest productivity and carbon sequestration

-

-

4.2.4.5. Adaptation measures in the forestry sector
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4.2.5.Human health

This section is a summary of a report developed for the TNC. The full report is available at: 
 http://www.unfccc.org.mk/Default.aspx?LCID=256 

4.2.5.1. Climate impacts on human health

Impact Consequence (pressures to the health 
system) 

Probability 
of happening

Increased summer 
temperature, 
included heat 
waves 

+ High

Warm periods/ heat 
waves 

+ High

Increased average 
temperatures 

Summer 
temperature p

+ High

Increase in average 
temperature 

UVB radiation 

Winter temperature + High

Winter 
temperature/cold 
waves

+ High

Extreme weather 
events medicine

+ High

Extreme weather 
events moderate
Extreme weather 
events

Temperature and 
rainfall moderate

Increased average 
temperatures moderate

Summer 
temperature

Summer 
temperaturep moderate
Extreme weather 
events

Extreme weather 
events

-
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-

4.2.5.2.Adaptive capacity in the health sector

Aedes aegyptii -

-
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4.2.5.3.Adaptation measures in the health sector

4.2.6.Tourism 

 This section is a summary of a report developed for the TNC. 
The full report is available at:  http://www.unfccc.org.mk/Default.aspx?LCID=258 

-

“sensitively developed, sustainable ecosystems provide a way to 
raise public awareness of national parks and biodiversity, while providing income for their upkeep” 
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4.2.6.1. Impacts and vulnerability in the tourism sector

-

--

“the altitude above sea level on which between December 16 and April 15 enough snow for skiing on at least hundred days is avail--
aable.” 

Ski Resort Height Risk from 2°C increased mean temperature*

-

4.2.6.2. Adaptation measures in the tourism sector

-

th
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-
-

Research 

Advocacy 

Training 

Risk Preparedness 

4.2.7. Cultural heritage 

 This section is a summary of a report developed for the TNC. 
The full report is available at:  http://www.unfccc.org.mk/Default.aspx?LCID=284 
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4.2.7.1.Impacts and vulnerability related to cultural heritage

-

-

-
-

Skopje Aqueduct:

Stobi Archaeological Site:

Plaosnik Archaeological Site in Ohrid:

-

4.2.7.2. Policies and measures to adapt to climate change in the cultural heritage sector

-
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-

-

-

4.2.8.Socio-economic vulnerability and climate risks – A regional assessment

 This section is a summary of a report developed for the TNC. 
The full report is available at: 7 http://www.unfccc.org.mk/Default.aspx?LCID=257

-
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-

-

Municipality SoVI Level of Social vulnerability

High

High

High

4.3. INNOVATIVE ACTIONS UNDERTAKEN RELATED TO VULNERABILITY AND ADAPTATION

4.3.1. Water resources 

4.3.2. Agriculture

-
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4.3.3. Biodiversity

4.3.4. Forestry sector

“Development of Integrated System for Prevention and Early Warning of Forest Fires”

4.3.5. Human health

-
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4.4. CONSTRAINTS AND GAPS IN VULNERABILITY ASSESSMENTS

Data availability, consistency and transparency:
-

Scenario development for extreme weather events and seasonal forecasting: 

Institutional Structures:

Research:
-

Human capacity:

4.5. OPPORTUNITIES AND CONSTRAINTS IN THE IMPLEMENTATION OF ADAPTATION MEASURES

-

-

-
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-

5.1. INTRODUCTION

-

acquis communautaire

possible GHG emissions limitation/reduction targets

measures/activities
How costly

non-energy sectors
involve stakeholders

joint and cooperative action

acquis communautaire

5CLIMATE CHANGE 
MITIGATION
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5.2. MITIGATION ANALYSIS IN THE ENERGY SECTOR

 This section is a summary of a report developed for the TNC. 
The full report is available at: http://www.unfccc.org.mk/Default.aspx?LCID=271

-

-

5.2.1. Baseline scenario in the energy sector

Indicator

CO

The following results from the analysis are of note:

-
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-
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The investment expenditures
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-

 2011 2014 2017 2020 2023 2026 2029 2032 2035 2038 2041 2044 2047 2050

Agriculture 

Commercial

Industry

Power Sector 

Residential

Transport 

Total

5.2.2. Mitigation measures in the energy sector
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2021 o 2028 2029 to 2036 2037 to 2044 2045 to 2052 
QELRC _Low
QELRC _MediumLow
QELRC _Medium
QELRC _MediumHigh
QELRC _High

BAU Deviation

2020 2028 2036 2044 2052
BAUdev_Low
BAUdev_Medium
BAUdev_High

Cumulative emissions:
Cumulative total system costs:
Incremental specific reduction cost: 

satisfactory mitigation scenario
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AMBITION LEVEL

Low Medium High

EU

QELRC

BAUdev

Colour code: Good Acceptable Poor

5.2.2.1. Energy supply with a focus on electricity

and 
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Technology
Installed capacity (MW) Lump Sum

Investment 
(MEUR 2012)2014 2017 2020 2023 2026 2029 2032 2035 2038 2041 2044 2047 2050

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - - - - -

- - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - - - - - - - - - -

- - - -

-

- - - - - - - - - - -

-

-

Reduction
- - - -

TOTALTT 84,6 203,3 684,6 49,0 184,4 69,1 261,4 413,7 136,6 627,5 36,3 90,9 714,7 5.928

5.2.2.2. Buildings
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-

5.2.3. Transport

This section is a summary of a report developed for the TNC. The full report is available at: 
 http://www.unfccc.org.mk/Default.aspx?LCID=273 

Measure 1: Introduction of low carbon fuels: 

acquis communautaire

-



CLIMATE CHANGE MITIGATION

98

Measure 2: Awareness raising campaigns: 

Measure 3: Improvement of travel behaviour: 

Measure 4: Improvement of vehicle fleet: 

Measure 5: Advancement of vehicle equipment: 

-

Mitigation potential and cost-effectiveness

-
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Mitigation 
option

EUR/ 
tCO2

Unit 
type

Emission 
reduction 

(tCO2/ unit)

Units 
penetrating in 

2020

Emissions reduction in 2020

Per option 
(Mt/ year)

Cumulative 
(Mt/ year)

Cumulative fraction of 
the projected baseline 

level in 2020 (%)

5.2.4. Industry

-
-
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5.3. MITIGATION ANALYSIS IN THE WASTE SECTOR 

 This section is a summary of a report developed for the TNC. 
0 The full report is available at: http://www.unfccc.org.mk/Default.aspx?LCID=270 

-

-

5.3.1. Baseline scenario in the waste sector

-

5.3.2. Mitigation measures in the waste sector

-

For the wastewater treatment sector for households -
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For the wastewater treatment sector for industry, -

Measure 1: Closing and covering the existing non-compliant landfills followed by gas extraction and flaring: The current 

Measure 2: Mechanical and biological treatment (MBT) in new landfills: 

Measure 3: Aerobic treatment (composting) in new landfills: 

-
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Measure 4: Anaerobic treatment of organic waste: -

Measure 5: The production of RDF: 

Facility New regional 
1

Gas extraction 
1

Composting 
plant2

Anaerobic 
digestion2

MBT 
plant1

RDF 
plant1

Capacity (t/y) 150.000 t/y. 500 m3/h 150.000 t/y.
mixed waste

150.000 t/y.
mixed waste 150.000 t/y. 51.000 t/y.

selected waste
Investment costs 
(EUR)( ) 3.594.444 590.859 5.481.714 12.649.226 27.768.889 2.407.516

Operational costs 
(EUR)( ) 212.011 53.977 567.155 1.163.193 1.502.592 561.632

Investment unit price 
(EUR/t)( ) 23,96 3,93 36,54 84,34 185,13 16,05

Operational unit price 
(EUR/t)( ) 0,81 0,36 3,79 7,76 10,00 3,73

1
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5.3.3. Mitigation scenarios 

-

Scenario 
Costs 
(2012 
MEUR)

Expected 
cumulative 
emissions 
(kt CO2-eq)

Cumulative GHG 
reduction 

(kt CO2-eq)

Marginal abatement 
costs (EUR/t 

CO2-eq reduced)

/ /
First scenario:

Second scenario:

Third scenario:

Fourth scenario:

-
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-

Mitigation activity Expected 
results

Financial 
support for 

Implantation 
Indicators sources Risks

Lump sum 
investment (MEUR 

2012)

Reduction Private in t CO 1

in t CO
5

Reduction in t CO

reduction in t CO

5.4.MITIGATION ANALYSIS IN THE AGRICULTURE SECTOR

 This section is a summary of a report developed for the TNC. 
The full report is available at:  http://www.unfccc.org.mk/Default.aspx?LCID=274

-
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-

-

5.4.1. Mitigation measures in the agriculture sector

-

5.4.1.1. Measure 1: Increase in organic farming

O and CH
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-

CO2-eq [kt] Mitigated per year with organic crop production

2015 2017 2019 2021 2023 2025 2027 2029 2030

Cereals

Fodder Crops

Industrial crops

Oilseeds

Orchards

Vineyards

Vegetables

Fallow - - - - - - - - -

Total

5.4.1.2. Measure 2: Livestock management for less GHG-intensive enteric fermentation

-

-

T1 Enteric Fermentation 2014 2020 2030

Total CH

Total CO

T2 Enteric Fermentation 2014 2020 2030

Total CH

Total CO
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propionate precursors and probiotics. 

Trend line for 
livestock mix

Total GHG emissions 
(kt) - Baseline

GHG reduction
 with measure

Total costs 
(EUR)

GHG 
reduction

Measure: Propionate precursors

Trend line T1

Measure: Probiotics

Trend line T1

-
only if the Government gives adequate 

subsidies

5.4.1.3. Measure 3: Improved crop residues management

-

-
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5.4.1.4. Measure 4: Improved sprinkler and drip irrigation

CO

-

-

5.4.1.5. Measure 5: Altering tillage techniques

-

Soil technique/
Scenario

Emissions (kg CO2-eq 
per ha-year)

Sequestered (kg CO2-
eq per ha-year)

Cumulative emissions 
until 2030 (kt CO2-eq)

Cumulative 
sequestration until 

2030 (kt CO2-eq)
Conventional tillage
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5.4.1.6. Measure 6: Improved management of fertilizers

-

-

Type of 
measure Crop Land 

(ha)

Reduc-tion 
potential (kg/

ha)

N2O-N 
reduc-tion (t)

N2O reduction 
(t)

N2O reduction 
(kt)

Cumulative 
N2O under 
BAU (kt)

Cumulative 
N2O reduction 

(kt)

manure
and

5.4.1.7. Measure 7: Improved manure management

-

CH

 daily spread of manures and composting
anaerobic digestion and covered lagoon system
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5.4.1.8. Measure 8: Production of biogas from farming

-

-

 

Scenario 1: 

Scenario 2:

Scenario 3: 

Scenario 4: 

-



THIRD NATIONAL COMMUNICATION ON CLIMATE CHANGE

111

5.4.2. Summary of mitigation measures in the agriculture sector

Mitigation activity Expected results
Financial 

support for
 implantation

Indicators sources Risks

Lump sum 
investment 

(MEUR 
2012)*

Increase in organic agriculture

area -
-

(note: Cumulative 
area on what is 
practiced organic 
production is ex-
pected to be 30,400 
ha to 2030.)

organic agricul-
ture

-

are not concurrent due

-
-

- organic agricul-
ture CO

-

convert to organic agri-

-

Organic material and

-

-
organic agricul-

-

Improved livestock management for less GHG-intensive enteric fermentation

- -

-

-

Improved manure management
-
- -

ventional manure management 

The annual amount 
-

-

- -
-

- The annual amount -
-

-

-
-

-
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Mitigation activity Expected results
Financial 

support for
 implantation

Indicators sources Risks

Lump sum 
investment 

(MEUR 
2012)*

Improved crop residues management
- - 1

-

-

-
-

Improved sprinkler and drip irrigation

-
CO

-
-

-
-

- 11

CO -

-
-

CO

-
-

-

-

-
-

-

-

CO

Altering tillage techniques
-

-

-

-
-

CO
Management of fertilizers

land

-

-

- -
-

-
-
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5.5. SUMMARY OF GHG EMISSIONS PROJECTIONS

-

-

-
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5.6. OTHER ASPECTS OF CLIMATE CHANGE MITIGATION

-

Jobs, R&D and innovation, and accountability for social aspects

The

Institutional arrangements

-

-

5.7.

Analytical work
Refining of constraints and assumptions

Estimation of job creation potential

Impact analyses of different policy instruments 

mitigation scenarios for non-ETS emissions

to identify the waste composition for the 
whole country
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 Institutional/regulatory measures

Crosscutting 

Inventory team structure

 Awareness raising
Raising awareness of national policy-makers from different sectors 

participatory approach in decision-making
and behavioural changes
The overall mitigation action extended to the regional level

5.7.1. Nationally Appropriate Mitigation Actions (NAMAs)

-

Urban NAMA for the City of Skopje – Transport sector:

Urban NAMA for the City of Skopje – Energy sector: 

-
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 This section is a summary of a report developed for the TNC. 
The full report is available at: xhttp://www.unfccc.org.mk/Default.aspx?LCID=214&Control=Documents.ascx

-

6.1. INFORMATION AND NETWORKING

6COMMUNICATIONS STRATEGY 
FOR CLIMATE CHANGE
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-

Over the course of the preparation of the TNC, a number of networking events took place. These are described below:

Donor coordination in climate change area: 
-

Sharing lessons learned from the National Communications between non-Annex I countries – National Communications Support 
Programme workshop, Istanbul 2012: -

Environmental Centre in Belgrade, R. Serbia: 
-

Recent Developments in Regional Policies on Mitigating GHG Emissions from the Waste Sector

9th Annual Meeting of Environmental Civil Society Organisations: th th

Support for preparation of the Roadmap for introduction of the Monitoring, Reporting and Verification of the GHG emissions 
under EU ETS in the country: 

Regional Environmental Network for Accession (RENA): 

South Eastern European Forum on Climate Change Adaptation: 

-

Climate Eyes android application: 

PRES Conference in Rhodes, Greece: th
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Third International Conference on Waste Management and Climate Change: 

6.2.PUBLIC AWARENESS AND OUTREACH

6.2.1. Public awareness

-

nott -

6.2.2. Public outreach
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6.3.SUMMARY OF THE “CLIMATE CHANGE COMMUNICATION STRATEGY AND ACTION PLAN”

-

– the city the
workplace the household

-
-

-

A cost-effective action plan –

A thorough understanding of the target audience(s) – 

Clearly defined desirable outcomes – 
or QQT -

Sticky messages – 

The right mix of communications tools – 
-

Quality, Quantity, Time.
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Simple and systematic monitoring – -
-

that is actually 
implementedd

Description Target 
Audience

Proposed 
Implementing 

entity
Indicative Cost Items Indicators of success

1
climate change 
communication

-
ternal communica-

via the media

5

change communi-

-
-

-

climate change communication

-
- - -

-

-

-

government manual 
on climate change 

-
-

-
tion

-

-
lence in local 
government man-
agement

-
-

-
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Description Target 
Audience

Proposed 
Implementing 

entity
Indicative Cost Items Indicators of success

-
-

-

-

11 -
-

-
-

climate relevant 
-

-
-

Commerce
-

climate change 
mitigation and ad-

-
-

International 

-

Commerce

-

Dedicated training -
-

International 
-

-

Commerce

- -
tion

-

15 Promote climate 

-
-

-
-

climate changeg

- -
-

- -

- -

Climate Change 
-

-

-

-
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Works cited:

TNS opinion & social

TNS Opinion & Social.
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7OTHER RELEVANT 
INFORMATION

7.1. TECHNOLOGY TRANSFER

The Technology Mechanism 

The Expert Group on Technology Transfer

-

-

-

7.2. SYSTEMATIC OBSERVATION
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General support:

Lack of staff:

Lack of funding: 
Lack of fundingg

Difficulties with maintenance of monitoring stations:

The lack of field vehicles: 

Technical/equipment needs:

Data processing needs:

7.3. RESEARCH AND DEVELOPMENT

-
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7.4. RELEVANT POLICIES 

-

-

-

-

-

-

-

7.4.1. Relevant institutions

The Ministry of Economy
Department for Industrial 

Policy Department 
for Entrepreneurship and Competitiveness of SMEs -

Ministry 
of Education and Science the Department for the Advancement of Science and Technological-Technical 
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Development -

Ministry of Environment and Physical Planning

The Ministry of Information Society and Administration

-

Regional 
Hub for Social Innovation

-
Foundation Business Startup 

Centre Bitola

The Foundation for Management and Industrial Research

-
-

Macedonia Innovation Centre
-

The National 
Centre for Development of Innovation and Entrepreneurial Learning

Gauss Institute – Bitola 
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7.4.2.R&D projects related to climate change

EU Framework Programmes
th th

EU pre-accession funding

TEMPUS

Joint Research Center

University of Ss. Cyril and Methodius in

Goce Delcev Stip University -
-

National and international NGOs -

Macedonian Centre for Energy Efficiency
(MACEF)

Centre for
Promotion of Sustainable Agricultural Practices and Rural development (CEPROSARD)

7.4.3. Education

-



OTHER RELEVANT INFORMATION

132

The Faculty of Technology and Metallurgy, University Ss. Cyril and Methodius in Skopje 

Undergraduate level (BS)

Post-graduate Level (MS)

Doctoral Level (PhD)

Faculty of Electrical Engineering and Informatics, University Ss Cyril and Methodius in Skopje

Undergraduate Level (BS)

Post-graduate Level (MS)

Doctoral Level (PhD)

Faculty of Natural and Mathematical Sciences, University Ss Cyril and Methodius in Skopje

Undergraduate level (BS)

Post-graduate level (MS)

Faculty of Management of Ecological Resources, MIT University, Skopje (private)

Undergraduate level (BS)
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7.5. CAPACITY STRENGTHENING

7.5.1. Capacity strengthening projects

7.5.2. Capacity strengthening through the National Communications Process

-

-

-
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GHG inventory training and training for roster of experts and inventory review: 

-

-

Mitigation assessment training: 

Capacity Development Project on Nationally Appropriate Mitigation Actions (NAMAs): -

-
tion in the region has

IPCC Expert Meeting on the 2006 IPCC Guidelines and Software: 
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Training for usage of BioMa framework in the Joint Research Center (JRC) in Ispra, Italy: 

-

Introducing climate change aspects in the protection of cultural heritage: 

Training on the development of NAMAs: On

Climate Change Adaptation in Western Balkans

3rd Regional workshop on Energy Planning and Modelling of Energy Systems: The -

Training on climate change and gender aspects of climate change

Training of Trainers on Climate change and Municipal Adaptation Planning: 

Adaptation to Climate Change in Agriculture Project carried out by RDN and funded by USAID -

Organization of informative workshop for journalists: 

Climate change workshops for RDN members. -
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Two results dissemination workshops

Climate Change Public Awareness stand and workshop at Faculty of Agricultural Sciences and Food: 
th

-
-

10 separate on-site demonstrations and trainings

7.5.3. Capacity strengthening needs 

7.6. FINANCIAL RESOURCES AND TECHNICAL SUPPORT

-
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Climate change-related projects in the Republic of Macedonia funded through 
the EU Pre-Accession Instrument (IPA), 2007-2013

Title Institution Short Description Duration

1 Monitoring of the environment of the 

Technical Sciences
Environmental protection of the Tikvesh area and 2011-2012

2 Environmental Highway Observatory 
(e-Highway)

Agency for State Roads Measure 2.1 Promote and protect the 
environmental resources of the area

3 Local Communities in Municipality of 
sensitization and Volunteer participation of local 
communities in order to Improve river water quality 
and quality of life in cross border area

4
Promotion of Balkan Forest Genetic 
Resources with Aesthetic Value (ISPROP 

Goce Delcev University 
– Stip
(Faculty of Agriculture)

The ultimate objective of this project is to protect 
the forest genetic resources of the cross-border 
area

2012

5 Local Communities in Environment 

protection plan “FIRESHIELD” tal Action

Municipality of Bitola 
Municipality of Prilep

Fire protection plan to mitigate the unwanted 

Projects Related to Climate Changes and Environment Funded by the EU TEMPUS 
Programme, 2010-2013

No Title Faculty Project Number Duration

1 Creation of University-enterprise cooperation network for 
education on sustainable technologies

Faculty of Technology and 

Methodius University -
Skopje

158989-TEMPUS-1-2009-BE-
TEMPUS-JPHES

2010-2013

2 Development of Environment and 
Resources Engineering Learning 

Faculty of Mechanical

Methodius University -
Skopje

511001-TEMPUS-1-2010-1-
IT-TEMPUS-JPCR

2010-2013

3 Regional Joint Doctoral Programme in  Entrepreneurship 
and SME Management for Western Balkan Countries

 Ss. Cyril and Methodius 
University - Skopje

510993-TEMPUS-1-2010-1-
IT-TEMPUS-JPCR

2010-2013
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Selected climate change-related publications by 
Macedonian researchers, 2006-2013

Chemical Engineering Transactions 35 
press

Assessment of Climate Change Mitigation Potential of the 
Energy 57

Journal.

J. Renewable Sustainable Energy 5, 041814 (2013); doi: 
10.1063/1.4813401

the Renewable Energy Sources Absorption Capacity of the 
J. Renewable Sustainable Energy 5

041805 (2013); doi: 10.1063/1.4812999

Energy 48
Elsevier Journal.

Thermal Science, 16(3)

Good practices in the preparation of the greenhouse gas Inventories 

compilation of lessons learned and experiences from selected 

Environmental and Economic Aspects of Higher RES Penetration into 
Applied Thermal Engineering, 43

Energy 36

potential of GHG emissions reduction in Macedonia by renewable 
electricity. Chemical Engineering Transactions 25

and environmental effectiveness of climate change mitigation 

Energy 
34

the workshop “Fulfilling the monitoring and reporting requirements 

Popovska C. (2004) Climate Change and Vulnerability Assessment 

Proceedings of the 6th International Scientific Conference on 

Popovska C. (2011). Invited speaker on: Tectonic Lakes: Climatic 

Zdraveva P.Assessment of climate change mitigation potential 

Dubrovnik 2013.
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-
ommendations have been reached:

CONCLUSIONS:

objectives; 

35;
Even though the objectives of the planning document in the considered sectors generally are 

requires further adjustment on plan or program level; 
Depending on the selection and sensitivity of the locations where the activities for adaptation 

the conditions of the environmental media and areas on a project level. But these impacts will 
have a lower intensity in comparison with the condition without the implementation of the 
planning document;  

as measures for mitigation and adaptation to climate change.  

RECOMMENDATIONS

To assess the level of implementation of the planning document i.e. to check the applicability 
of the proposed measures for adaptation to climate change in all sectors; 
The scenarios on changes in the climate and their impacts on the vulnerability of the sectors 
to be taken into consideration when preparing or changing strategic documents on spatial 
planning (State Spatial Plan);

measures for GHG reduction and adaptation of the most vulnerable sectors proposed in the 
planning document with the sectorial strategic and planning activities that cover the same 

enterprises and private sector will be established;
To provide an appropriate structure of planning and introduction of the aspects for climate 

authorities and the academic sector;

of the GHG inventory; 

35

same measures in certain sectors cannot be fully applicable on the entire territory of the Republic of Macedonia.  
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ANNEX 5

Establishment of a (financial) tool for financing the activities/measures for climate change mitigation and adaptation of the most
vulnerable sectors to climate change is needed;
The prioritization of the budget and donor financial flows to include also the indicator – if the planned activities contribute in the
climate change reduction or reduces the vulnerability of the concerned sector to climate change;

the planning document;   


