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1. Introduction
Forest landscape restoration is the long-term process of regaining ecological functionality 
and enhancing human well-being across deforested or degraded forest landscapes. It is 
about “forests” because it involves increasing the number and/or health of trees in an 
area. It is about “landscapes” because it involves entire watersheds, jurisdictions, or even 
countries in which many land uses interact. It is about “restoration” because it involves 
bringing back the biological productivity of an area in order to achieve any number of 
benefits for people and the planet. It is “long-term” because it requires a multi-year vision 
of the ecological functions and benefits t human well-being that restoration will produce 
although tangible deliverables such as jobs, income and carbon sequestration begin to 
flow right away. 

According to a recent global assessment of restoration potential, commissioned by the 
GPFLR (Global Partnership on Forest Landscape Restoration) and carried out by IUCN  
(International Union for the Conservation of Nature), WRI (World Resources Institute)  
and the University of Maryland, there are more than two billion hectares of land around  
the world that would benefit from some type of restoration intervention.   

FLR offers the transformation of large areas of degraded and deforested land into 
resilient, multifunctional assets that can contribute to local and national economies, 
sequester significant amounts of carbon, strengthen food and clean water supplies and 
safeguard biodiversity.1 

Many rural communities in Georgia depend on their surrounding forest and natural 
resource base, provided by it. In many cases this dependence is subsistence-level 
living. This dependence leads to continuous ‘pilfering’ of the natural resources by many 
individuals and this practice collectively has a serious, detrimental effect on the resource 
base and communities utilizing those resources.  

Already in 2014 IUCN carried out a Forest Dependency work in the selected regions of 
Tianeti, Akhaltsikhe, Akhalkalaki and Chokhatauri. The Forest Dependency (FD) work 
aimed at quantifying the value of forest resources in rural Georgian communities. The FD 
work provided valuable and quantifiable information on forest dependency. Moreover, the 
FD work also quantified how a fully-functioning forest contributes to rural community 
development.   

1 A guide to the Restoration Opportunities Assessment Methodology (ROAM), Assessing forest landscape 
restoration opportunities at the national or sub-national level.  IUCN 2015 
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Within the project on “Assessment of forest landscape restoration perspectives in 
Georgia” the FD study has been transitioned to testing an intervention opportunity by 
utilizing IUCN’s experience in Forest Landscape Restoration (FLR)2 for the above 
mentioned target regions of country. The work utilized the principles of IUCN’s Guide to 
the Restoration Opportunities Assessment Methodology (ROAM)3 to create the basis for 
the wider application of the FLR initiative in the country.   
 
The project “Assessment of forest landscape restoration perspectives in Georgia” has 
been carried out within the framework of the European Neighborhood  and Partnership 
Instrument East Countries Forest Law Enforcement and Governance II Program (the 
“Program”) complementary  measures for Armenia and Georgia led by the World Bank, 
working in partnership with the International Union for Conservation of Nature (IUCN) 
and the World Wide Fund for Nature (WWF). The Programme is funded by the Austrian 
Development Cooperation (ADC). 
 
 

  

2 
https://www.iucn.org/about/work/programmes/forest/fp_our_work/fp_our_work_thematic/fp_our_work_flr
/ (visited March 24, 2016) 
3 https://portals.iucn.org/library/node/44852 (visited March 24, 2016) 
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2. Project goals and objectives 
In 2011, the Global Partnership on Forest Landscape Restoration made a commitment 
“The Bonn Challenge” to restore 150 million hectares of deforested and degraded land 
by 2020. In this context, Georgia communicated its intended nationally determined 
contribution (INDC), elaborated by the Ministry of Environment and Natural Resources 
Protection of Georgia in close cooperation with the key ministries and other relevant 
stakeholders involved in the consultations process. Based on the document, Georgia is 
fully committed to the UNFCCC negotiation process with a view to adopting a global 
legally binding agreement at the Paris Conference in December 2015. 
 
Climate change adverse impacts pose severe threats to Georgia’s forests. Rising 
temperatures, changes in precipitation patterns, reduced water availability, increased 
frequency of forest fires, as well as pests and disease outbreaks have reduced carbon 
sequestration ability of forests. The Georgian Government prioritizes three options for 
climate change mitigation activities in forestry sector: (a) establish Sustainable Forest 
Management (SFM) practices; (b) conduct afforestation/reforestation and assist natural 
regeneration; and (c) expand the protected area.4 
 
Based on the above mentioned, the objective of the work was to assess the opportunities 
for forest landscape restoration in the selected 4 regions of Georgia – Akhaltsikhe, 
Akhalkalaki, Chokhatauri and Tinaeti. The results of the assessment will prepare the 
basis for implementing forest landscape restoration measures, which in its turn will 
broadly contribute to improvind local resislience and livelyhoods and contribute to local 
community development in general.  
 
The process of FLR assessment took place fully in accordance with IUCNs forest 
landscape restoration opportunities assessment methodology (ROAM). The report 
presents the results of participatory work on identifying degraded forest areas, buffers, 
and newly ‘in-grown’ abandoned agricultural fields that could be targeted for restoring 
functionality. 
  

4 Georgia’s intended nationally determined contribution submission to the UNFCCC, 2015 
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3. Project partners 
The following institutions were the key stakeholders and partners during the project 
implementation:  

• The Ministry of Environment and Natural Resources Protection of Georgia, namely 
the following units:  
 National Forestry Agency (including its regional forestry services), and  
 The Department of Biodiversity and Forest Policy (former Forestry Policy 

Service); 
• Four target local self-governments - Akhaltsikhe, Akhalkalaki, Tianeti and 

Chokhatauri, specifically:  
 Management of the municipalities (both – legislative and executive); 
 Representatives of all relevant units of the municipalities; 
 Representatives of the selected villages; 

• The Ministry of Agriculture; 
 
The project implementation process has been carried out in cooperation with all relevant 
governmental agencies, non-governmental organizations and scientific institutions at the 
local, regional and central level. 
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4. Vision  
4.1. Forest Policy Concept 
 
The Forest Policy Concept (FPC), approved by the parliament of Georgia in December 
2013 defines the relation of the State with forests taking into account main services 
provided by forests and their values. The Concept applies to all forests of Georgia 
irrespective of their ownership and form of management. 
 
For the purpose of solving existing problems in the forestry sector, facilitating poverty 
alleviation and well-being of the population and promoting sustainable development of 
the country the goal of the Concept shall be establishing a system of sustainable forest 
management which will ensure: improvement of quantitative and qualitative 
characteristics of the Georgian forests, protection of biological diversity, effective use of 
the economic potential of forests taking into account their ecological values, public 
participation in forest management related issues and fair distribution of derived benefits. 
 
Forest management planning is one of the priority directions of the concept, which 
among others prioritizes “Restoration of degraded forests and reforestation”, with the 
following statement: “a large area of the forest fund is severely degraded as a result of 
inadequate forest use practiced during long period of time. Degraded forest landscapes 
are more prone to landslides and avalanches. It is the conviction of the Government that 
the problem is serious and needs immediate action to maintain ecological balance in 
Georgia and ensure the growth of the area of forested lands. In the first instance the area 
of degraded forests shall be specified, the areas subject to restoration and reforestation 
shall be identified and relevant actions need to be planned/implemented.”5 
 

4.2. Intended Nationally Determined Contribution 
 
Georgia communicated its intended nationally determined contribution (INDC), 
elaborated by the Ministry of Environment and Natural Resources Protection of Georgia 
in close cooperation with the key ministries and other relevant stakeholders involved in 
the consultations process. Based on the document, Georgia is fully committed to the 
UNFCCC negotiation process with a view to adopting a global legally binding agreement 
at the Paris Conference in December 2015. 
 
Climate change adverse impacts pose severe threats to Georgia’s forests. Rising 
temperatures, changes in precipitation patterns, reduced water availability, increased 
frequency of forest fires, as well as pests and disease outbreaks have reduced carbon 

5 Forest Policy Concept, Parliament of Georgia, 2013 
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sequestration ability of forests. The Georgian Government prioritizes three options for 
climate change mitigation activities in forestry sector: (a) establish Sustainable Forest 
Management (SFM) practices; (b) conduct afforestation/reforestation and assist natural 
regeneration; and (c) expand the protected area. The specifics of the contribution 
submission is the following 
• Unconditional commitment: Georgia is committed to: 

o Strongly support CO2 reduction in one pilot area, the Borjomi-Bakuriani Forest 
district (currently the only forest district where carbon emissions have been 
quantified) by at least 70% between 2020 and 2030, by strengthening law 
enforcement and introducing SFM practices covering 45,000 ha; 

o Implement afforestation/reforestation activities on already identified 1,500 ha of 
degraded lands by 2030; 

o Assist natural regeneration of forests through different silvicultural methods on 
7,500 ha by 2030 in order to restore natural forest cover.  

• Conditional commitment 
o Afforest/reforest up to a total of 35,000 ha, as well as supporting relevant activities 

to assist natural regeneration in identified areas needing afforestation / 
reforestation until 2030; 

o SFM and carbon monitoring for identified forest districts covering up to 250,000 
ha - commits itself to support the sustainable management of forests. The 
objective is to gain relevant expertise for further development of the C&I for SFM 
in the rest of identified forest lands to achieve nation-wide development of SFM 
practices 

o Expand protected areas from 520,000 ha to 1,300,000 ha (about 20% of 
Georgia’s territory) comprising at least 1 million ha of forests.6 

 
 
  

6 Georgia’s intended nationally determined contribution submission to the UNFCCC, 2015 
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5.  Summary of Work 
The work on assessment of forest landscape restoration perspectives in Georgia has 
been carried out in the four Forest Dependency Study sites – Tianeti, Akhaltsikhe, 
Akhalkalaki and Chokhatauri. 
 
5.1. Identification of assessment sites 

The assessment of forest landscape restoration perspectives in Georgia has been 
carried out in close cooperation with all key stakehooders. Moreover, the villages to be 
assessed in the context of fores landscape restoration have been selected based on 
consultations with local self-government municipalities and regional forestry services of 
the National Forestry Agency of Georgia. As a result, one village has been selected and 
assessed in each of the municipality:  
 
 Tianeti – village Sakdrioni; 
 Chokhatauri – village Bukistsikhe;  
 Akhaltsikhe – village Mikeltsminda;  
 Akhalkalaki – village Kotelia.  
 

The potential sites for restoration have been selected from both - from the state forest 
fund and ares owned and managed by the municipality. 
 

 
5.2. Data analysis  

The consulting firm collected geoinformatiion data, orthophotos, digital cadastral data, 
digital data of existing forests, old maps on land use and forest stands. Orthophotos have 
been analytically decoded and the collected data have been analysed using 
geoinformation system. Degraded areas have been selected and contoured. Field 
cartography documentation has been prepared and a method of forest restoration has 
been developed.  
 
 
5.3. Field works  

The consulting firm conducted workshops in all four municipalities. The field trips started 
with the meetings with the municipal governments in order to identify and discuss the 
problems of the villages in the context of landscape degradation. The consultants 
presented project idea and goals, and initial situation maps for the selected territories to 
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the local stakeholders including local self-governments, governors of the selected 
villages, local population and representatives of national forest agency. Discussions were 
held concerning the identified degraded areas and a concensus has been reached 
among meeting participants. After meetings the selected degraded areas have been 
inspected and assessed together with the stakeholders.  
 
The meetings were scheduled and conducted as given below: 
 October 25, 2016 - Tianeti Municipality;  
 October 28, 2016 - Chokhatauri Municipality; 
 October 31, 2016 - Akhaltsikhe Municipality;  
 October 31, 2016 - Akhalkalaki Municipality; 

 
The representatives of all four municipalities including village authorities, as well as forest 
management units reached the concensus regarding the selected territories for 
restoration and expressed their full support and redeaness to the projct. In addition, it 
was agreed that the top management of the municipality would ensure involvment of 
managers of the relevant municipal agencies (e.g. agricultural units of the municipal 
government) and territorial bodies (villages) in the project.  
 
The detailed desctription of the work process is given in a progress report, attached to 
this report. 
 
  

12 
 



 

6. Assessment Summary 
6.1. Restoration interventions 
 
The assessment identified the following two types of intervention that will improve 
ecological conditions and bring economic benefits to local communities: 
 
Windbrakes  
 
A Windbreak forest strips are cultivated to prevent the negative impact of wind, to protect 
agricultural lands, to ensure better amelioration and improve productivity. Windbreaks 
help to moderate the negative influence of wind and reduce its impact. As a result soil 
and air humidity increases, precipitation (rain, snow) is equally distributed and 
accumulation conditions improved. 
 
Protective forests - anti-erosion forest strips 
 
To stop or diminish the erosion process on mountain slopes, it is necessary to organize 
anti-erosion forest strips, which not only protect the soil from washout, but also reduce 
the runoff from snow melt and heavy rains. They also help to increase the productivity of 
agricultural land and increase the humidity on neighborhood area. The major action and 
importance in erosion control is organizing special forest strips, which provide regulates 
water transfer into the depths of the soil, thus reduces the possibility of erosion. The 
priority shall be given to afforestation of degraded/erosional slopes and restoration of the 
landscape.  
 

6.2. Restoration transitions 
 
Reforestation of degraded landscapes will help to protect agricultural lands and improve 
of productivity. Specifically, the following transition is expected after the FLR intervention: 

• Deforested land – protection and restoration of existing degraded areas; 
• Deforested land – establishment of protective forests, erosion control; 
• Agricultural land – increase productivity; 
• Deforested and agricultural land – improvement of social-economic 

conditions and ecological environment. 
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6.3. Financial analysis 
 
Summary of findings 
 
Cost benefit analyses showed that planting windbreaks are very beneficial, and all four 
models that has been designed shows that benefits exceed the costs significantly. 
 
The best result is found in the case of Akhalkalaki. In three years, the benefits of 
increased harvest yield covers the whole cost of planting the windbreaks. Approximately 
192 k GEL additional income is generated annually. Moreover, in five-year-period 
additional income reaches almost 1 mln GEL, accordingly for the same period every 
spend 1 GEL for planting windbreaks generates 1.89 GEL of additional income. 
 
Then the case of Akhaltsikhe and Chokhatauri followed, covering costs with the benefits 
on the 5th and 7th year from receiving the actual increase of the harvest yields. 
 
The least efficiency was shown by Tianeti as the costs of the planting windbreaks were 
considerably high. The positive cost-benefit ratio was found only on 11th years after 
receiving benefits from increased yields.  
 
In the CBA models, as highlighted in the research only increase of the harvest yield is 
captured. If we include additionally other ecosystems services forests/windbreaks usually 
provide, benefits will exceed the cost much earlier and efficiency will improve even 
further. 
 
 
Methodology 
 
Considering the specifics of the project the financial analysis has been carried out 
addressing the following aspects: 
 
As a timeframe, the team took twenty-year-period from 2017 to 2037. Considering the 
fact that growth of the windbreaks will require at least 10 years, the team choose from 15 
to 21 year verizon for various regions. 
 
In addition, the team assumed growth factor of 4.5% (approx. real GDP growth rate for 
Georgia by the WB for 2017).  
 
For better comparison of benefits and costs, considering the social discount rate as well 
as real growth rate, the team used well-known CBA calculation methodology for finding 
benefit-costs coefficient (BC ratio) and Net Present Value (NPV) for finding breakpoint 
year. 
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In order to take into consideration of the diminishing value of the money in the future 
(present value of the money), the team used NPV calculation formula for finding the one 
of the main outcomes of cost-benefit analyses, the difference between benefits and costs 
in the present value:  
 

𝑁𝑁𝑁𝑁𝑁𝑁 = �
𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵
(1 + 𝑑𝑑)𝑛𝑛

𝑛𝑛

𝑖𝑖=0

−�
𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝐵𝐵

(1 + 𝑑𝑑)𝑛𝑛

𝑛𝑛

𝑖𝑖=0

 

“NPV” – Net Present Value 
“d” – Discount Rate, in our case 5%  
 “𝐵𝐵” – number of years for discounting, in our case from 15 to 21 
 
In addition, the team calculated benefit/cost ratio: 
 

𝐵𝐵
𝐶𝐶

 𝑟𝑟𝑟𝑟𝐵𝐵𝐵𝐵𝐶𝐶 =  
∑ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵

(1 + 𝑑𝑑)𝑛𝑛
𝑛𝑛
𝑖𝑖=0

∑ 𝐶𝐶𝐶𝐶𝐵𝐵𝐵𝐵𝐵𝐵
(1 + 𝑑𝑑)𝑛𝑛

𝑛𝑛
𝑖𝑖=0

  

𝐵𝐵
𝐶𝐶

 𝑟𝑟𝑟𝑟𝐵𝐵𝐵𝐵𝐶𝐶   – Benefit/Cost coefficient  
 
The detailed analysis for each of the study area is given in chapter 7. 
General summary and calculations of the CBA is given in Annex 1. 
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7. Findings 
7.1. Tianeti 
7.1.1. Background 

Tianeti municipality is situated in high mountain region of the East Georgia. Its 
administrative center is borough Tianeti which is 1100 meters above the sea level. 
Tianeti municipality is bordered by Dusheti (to the West and North-West), Akhmeta (to 
the East and North-East) and Sagarejo. Borough Tianeti is 78 km away from Tbilisi. The 
municipality consists of 2 towns and 81 villages. Population of the municipality is 13.108, 
from which 4 568 people live in towns and 8.540 people live in villages. Average density 
of population is 15 persons per square km. 98.3% of population is Georgian, 1% is of 
Ossethian origin. The rest of the population belongs to different ethnic groups.  
The total area of the Municipality is 90620 ha. The state forest fund area covers 51671 
ha, including 48598 ha covered by forest (53,6% forest coverage).  
The total area of agricultural land of theMunicipality is of 30850 ha, which represents 
34% of the territory. 9448 ha (31%) from the agricultural land is grasslands and 522 ha 
(1%) is covered by perennials.  
Relief and climate conditions influence development of agriculture of the region. Tianeti is 
a mountainous region, characterized by not favorable climate conditions for development 
of agriculture. Due to this, the main agricultural products of Tianeti are the following: 
potatoes, maize, beans, wheat, barley, and others. Cattle-breeding and fishing is also 
well-developed in the municipality.  
Village Sakdrioni has been selected in Tianeti municipality to carry out a detailed FLR 
analysis. Sakdrioni (former “Merekani”) is located in the municipality of Tianeti, Mtskheta-
Mtianeti Region, in the community of Khevsurtsopeli. The village is located in the Ertso 
basin at the altitude of 1060 meters above the sea level, 27 kilometers away from Tianeti.  
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Fig 1: FLR map, Tianeti 
 
 
7.1.2. Restoration intervention 

 
The area identified for restoration is the former forest area, which is currently degraded 
and used as a pasture. However, the whole area is characterized with erosional process.  
 
36,39 ha, near village Sakdrioni project area is degraded forest landscapes, which are 
currently used for grazing. It is suggested to organize a windbreak as well as protective 
forests (anti-erosion and soil protection forest strips). For planting the team 
recommended the following species:   

• Conifers: Pinus sosnowsky, Cupressus sempervirens, Cedrus deodara. 
• Broadleaves: Fraxinus excelsior, Acer campestre, Pyrus caucasica, Malus 

sylvestris. 
• Bushy: Cotinus coggygria, Mespilus germanica, Prunus divaricata. 

 
The following transition is expected after the FLR intervention: 
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• Deforested land – protection and restoration of existing degraded agricultural 
areas; 

• Deforested land – establishment of protective forests, erosion control; 
• Deforested and  Agricultural  land –  rehabilitation of social-economic and 

ecological environment; 

 
7.1.3. Financial analysis 

Baseline Data of Potential Benefits 
The area of the research in Tianeti covers 241 ha of agriculture land, and the land is 
used for growing mainly five types of agriculture plants: wheat – 103.6 ha (43%), corn – 
83.4 ha (35%), beans – 26.5 ha (11%), barley – 16.9 ha (7%), and potatoes – 9.7 ha 
(4%).   
Due to climate conditions, the soil fertility and other factors the average harvest in the 
area is following:  wheat – 4 t/ha, corn – 8 t/ha, beans – 0.8 t/ha, barley –2 t/ha, and 
potatoes – 17 t/ha (See appendix 2) 
After about 10 years from planting the windbreaks, on the year 11th (2027), increase in 
the harvest yield is going to bring additional income on average of 127 k GEL 
(benefit) in present value and afterwards in 11-year-time – 1.373 k GEL (2027-2036, 
disc. Rate at 5 %,).   
 
Costs of Planting Windbreaks/ Reforestation 
The calculation of the costs showed that planting windbreaks/ Reforestation requires 
capital as well as operative costs for 5 years. Acquisition of the plants, planting activity, 
fencing the territory, taking care of the plant for first year will cost 664 k GEL While taking 
necessary care and planting supplementary trees in four years is 644 k GEL costs 
additionally (disc. rate at 5%). Overall, present value of the cost of planting windbreaks in 
Tianeti will be 1.3 mln GEL. 
 
The Results of Cost-benefit Analyses  
In Tianeti, the costs of the planting windbreaks/ reforestation will be exceeded by 
benefits on the year 21st (2037), and afterwards, in 2038, society will receive about 
122 k GEL of the net benefits annually of present value (See Annex1).  
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7.2. Chokhatauri 
7.2.1. Background 

Chokhatauri municipality is situated in the South-West part of Georgia – Guria region. To 
the North, Chokhatauri is bounded by Samtredia and Vani, to the East- Vani, To the 
South – Khulo and Adigeni, to the West – Ozurgeti and Lanchkhuti municipalities. Total 
area of the municipality equals 82500 hectares.  
The state forest fund covers 56263 ha land in the municipality, among them 53575 ha is 
covered by forest (64,7% forest coverage).   
Total coverage of agricultural land is 17 465 ha (as per 2010 statistics), from which 
croplands – 3 120 ha, fruit gardens – 2 470 ha. Grasslands and pasturelands cover 60% 
of agricultural lands. Those are mainly summer pasurelands. 
Due to mountanous relief of Chokhatauri municipality only 18% of agricultural land is 
occuied by cropland. Citrus, maize, beans, soybean and others are the main agricultural 
products. From parennials locals plant nuts and endemic vine species – Chkhaveri, 
Aladasturi. As well cattle-breeding and fishing is well developed.  
Village Bukistsikhe has been selected in Chokhatauri municipality to carry out detailed 
FLR analysis. Bukitstikhe is located in Chokhatauri region. It is a center of community 
settlement, located on the right embankment of riv. Sufsa, on 200 meters from sea level.  
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Fig 2. FLR map, Bukistsikhe 
 
7.2.2. Restoration intervention 

The selected sites represent degraded forest areas, characterized with erosion. 8,24 ha, 
surrounding area of village Bukitsikhe presented with high inclination slopes of degraded 
forest landscapes, which are devoid of forest cover and suffer from erosion. It is 
suggested to be organized an anti-erosion and soil protection forest strips. For planting 
the consulting team recommended the following species: 

• Conifers: Cryptomeria japonica, Cedrus deodara, Chamaecyparis lawsoniana, 
Pinus pinaster. 

• Broadleaves: Castanea sativa, Quercus imeretina, Quercus hartwissiana, Tilia 
caucasica. 

 
As a result of the FLR intervention protective forests will be established, with the main 
function to control erosion. 
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7.2.3. Financial analysis 

Baseline Data of Potential Benefits 
The area of the research in Chokhatauri covers 98 ha of agriculture land, and the land is 
used for growing mainly four types of agriculture: corn fields– 38.2 ha (39%), vineyards – 
33.3 ha (34%), nuts plantation – 21.6 ha (22%) and citrus plantation – 4.9 ha (5%).   
Due to climate conditions and other factors, the average harvest in the area is following:  
corn – 4 t/ha, grapes – 3 t/ha, nuts 1.8 t/ha, and citrus – 9 t/ha.  
  
In Chokhatauri, in 2027 (the year11th), the growth of the harvest on average is going to 
bring additional income of 107 k GEL (benefit) of present value and in 7-year-period 
afterwards (2027-2033) – 740 k GEL (Disc. rate at 5%). 
In Chokhatauri, benefits are much higher if reforestation of the slope will be made. 
Reforestation measures most probably will stabilize the slope and reduce the high risks 
of the landslide threatening the local community (Some houses as well as agriculture 
lands are in the risk zone of the landslide). 
 
Costs of Planting Trees (Windbreaks and Stabilization of the Soil)  
Planting windbreaks/ reforestation of the area requires capital as well as operative cost 
for 5 years, acquisition of the plants, planting activity, fencing the territory, taking care of 
the plant for the first year will cost 369k GEL. While taking necessary care and planting 
supplementary plants in the following four-year-time will cost 338k GEL additionally 
(Disc. Rate at 5%). Overall, present value of the cost of planting windbreaks 
/reforesting the area in Chokhatauri will be 707 k GEL. (Disc. rate at 5%) 
 
The Results of Cost-benefit Analyses  
In Chokhatauri, the costs of creation of windbreaks will be exceeded by benefits 
on the year 17th (2033). Afterwards, society will receives approximately 104 k GEL 
of the net benefits in 2034 (present value, Disc. rate at 5%) (See Annex1). 
 
 
 
7.3. Akhaltsike 
7.3.1. Background 

Akhaltsikhe municipality is situated in the Southern Georgia. it belongs to the historical 
part of Samtskhe-Javakheti. To the North, Akhaltsikhe municipality is bounded by 
Kharagauli and Borjomi municipalities, to the East – Borjomi and Aspindza, South border 
coincides with the Georgia-Turkey state border and Adigeni municipality to the West. The 
municipality unites 48 villages in total.  
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Total area of the municipality is of 101000 ha. Approximately 40% of the municipality 
territory is covered by forest, and 47% is occupied by agricultural lands. The state forest 
fund land cover 43312 ha, among which 40139 ha is forested.  
Agriculture is a leading economic field in Akhaltsikhe municipality. Agricultural land 
covers 47 518 ha, from which 9 460 ha (20%) is croplands, 1 050 ha (2%) fruit gardens, 
37 000 ha (78%) grasslands and pasturelands.  
The municipality is rich with fertile soils. The key agricultural products are as corps, 
potatoes, vegetables and fruits. Cattle-breeding and fishing is well developed in the 
municipality.  
Village Mikeltsminda has been selected in Akhaltsikhe municipality to carry out a detailed 
FLR analysis. Mikeltsminda is located on 1250 meters from the sea level, 5 km far away 
from Akhaltsikhe.  

 
 

Fig 3. FLR map, Mikeltsminda 
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7.3.2. Restoration intervention 

14,05 ha, near village Mikeltsminda mostly agricultural lands are experiencing the strong 
winds influence which have a negative impact and directly impacts on the harvest. It is 
suggested to organize a windbreak as well as an anti-erosion and soil protection forest 
strips. For planting the consulting team recommended the following species:  

• Conifers: Pinus sosnowsky, Cedrus deodara, Pinus nigra. 
• Broadleaves:Populus pyramidalis, Acer campestre, Fraxinus excelsior. 
• Bushy: Cotinus coggygria, Prunus divaricata. 

  
The FLR intervention will help to protect and restore existing degraded agricultural areas, 
through establishment of protective forests and erosion control. In addition to this, the 
intervention will help to increase the productivity and improve social-economic and 
ecological environment. 

 
7.3.3. Financial analysis 

Baseline Data of Potential Benefits 
The area of the research in Akhaltsikhe covers 136 ha of agriculture land, and the land is 
used for growing mainly four types of agriculture plants: potatoes – 82.9 ha (61%), wheat 
– 28.6 ha (21%), corn – 20.4 ha (15%), and barley – 4.1 ha (3%).   
Due to climate conditions, the soil fertility and other factors the average harvest in the 
area is following:  wheat – 5 t/ha, corn – 8 t/ha, barley – 3 t/ha, and potatoes – 20 t/ha.  
 
On the year 11th (2027) the growth of the harvest is going to bring average additional 
income of 94 k GEL (benefit) of present value and afterwards, in 5-year-period (2027-
2031) – 468 k GEL (Disc. rate at 5%).  
 
Costs of Planting Windbreaks 
Creation of the windbreaks requires capital as well as operative cost for 5 years, 
acquisition of the plants, planting activity, fencing the territory, taking care of the plant for 
first year will cost 213k GEL. While taking necessary care and planting supplementary 
plants in four years cost 184k GEL additionally (Disc. Rate at 5%). In total, present value 
of the costs of creating windbreaks in Akhaltsikhe will be 397k GEL. (Disc. rate at 5%) 
 
The Results of Cost-benefit Analyses  
In Akhaltsikhe, the benefits received from the action will exceed costs of planting 
windbreaks on the year 15th (2031). Afterwards, society will receive approximately 
92 k GEL of the net benefits annually (in present value) (See Annex1). 
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7.4. Akhalkalaki 
7.4.1. Background  

Akhalkalaki municipality is situated in the Southern Georgia. It belongs to the historical 
part of Samtskhe-Javakheti. Its administrative center is the city of Akhalkalaki. The 
municipality consists of 64 villages. Total area of Akhalkalaki district is 1234.8 sq.km 
(1.8% of Georgia and 23.5% of Southern region). Large part of the district territory 
presents mountainous plateau of Akhalkalaki. Its surface is relatively homogenous, 
varies between 1600 m to the North-West and 2100 m to the South-East from sea level.   
From the total area of the Municipality the state forest fund lands cover is 6635 ha, 
including 5941 ha forested lands (4,8% forest coverage). Agricultural lands cover 
108 796 ha, 88% of the territory of the municipality. Among them, croplands cover 29 000 
ha (27% of agricultural lands) in the municipality, fruit gardens - 17 000 ha, 62 796 ha – 
pasturelands. 
The main economic activity of Akhalkalaki is agriculture; 80-90% of village population is 
involved in agricultural activities. The key agricultural products are as follows: wheat, 
barley, potatoes, maize, vegetables and fruit. Cattle-breeding should also be mentioned 
as the important income source for locals.   
Village Kotelia has been selected in Akhalkalaki municipality to carry out a detailed FLR 
analysis. Kotelia located on the highway of Bakurian-Akhalkalaki, on 1680 meters from 
the sea level. The number of population is 490 in the village.  
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Fig 4: FLR map, Kotelia 
 
7.4.2. Restoration intervention 

The area selected for restoration is a degraded windbreak which lost their functionality. 
5,35ha agricultural land near village Kotelia are experiencing the strong wind influence 
and negative impact. There is high necessary to restore degraded windbreaks and plant 
the new forest strips, which will significantly increase the yield of agricultural lands. For 
planting the team recommended the following species: 

• Conifers: Pinus sosnowsky, Cupressus sempervirens. 
• Broadleaves: Populus hybrida, Populus tremula, Acer pseudoplatanus. 
• Bushy: Prunus divaricata. 

 
As a result of the FLR intervention existing degraded windbreaks will be restored, which 
will help to protect nearby agricultural areas and increase productivity. This will lead to 
improvement of social-economic and ecological environment. 
 
7.4.3. Financial analysis 

Baseline Data of Potential Benefits 
The area of the research in Akhalkalaki covers 249 ha of agriculture land, and the land is 
used for growing mainly three types of agriculture: wheat – 124.5 ha (50%), potatoes – 
109.6 ha (44%), and barley – 14.9 ha (6%).   
Due to climate conditions, the soil fertility and other factors the average harvest in the 
area is following:  wheat – 5 t/ha, barley – 3 t/ha, and potatoes – 35 t/ha.  
In Akhalkalaki, in 2027 (the year 11th), the growth of the harvest on average is going 
to bring additional income of 192 k GEL (benefit) of present value and in 5-year-
period afterwards (2027-2031) – 954 k GEL (Disc. rate at 5%).  
Costs of Planting Windbreaks 
Creation of the windbreaks requires capital as well as operative cost for 5 years, 
acquisition of the plants, planting activity, fencing the territory, taking care of the plant for 
first year will cost 287k GEL. While taking necessary care and planting trees again for the 
next four years will cost 217k GEL (Disc. Rate at 5%) Additionally overall, present value 
of the costs of planting windbreaks in Akhalkalaki will be 504 k GEL (Disc. rate at 
5%). 
The Results of Cost-benefit Analyses  
In Akhalkalaki, the costs of creation of windbreaks will be exceeded by benefits on 
the year 13th (2029). Afterwards, society will receives approximately 190 k GEL of 
the net benefits in 2030 (present value, Disc. rate at 5%). Only in five years (2027-
2031), land owners will receive 1.89 GEL of benefit for every 1 GEL of cost made for 
creating windbreak (See Annex 1).  
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8. Summary 
The assessment of Forest Landscape Restoration Perspectives in Georgia has been 
carried out in four selected municipalities in Georgia: Akhaltsikhe, Akhalkalaki, 
Chokhatauri and Tianeti. The work has been implemented through multi-stakeholder 
participatory process, involving all relevant interested parties from Central government, 
regional representations and local self-governments. The degraded forest and/or 
agricultural areas identified for carrying out restoration interventions represent different 
types of variety, such as degraded and erosional forest areas, degraded agricultural 
areas. All selected sites have been studied carefully including field inspections, followed 
by carefull measures suggested for restoration. The stakeholders involved in this 
processes are in agreement that the selected sites and suggested restoration 
interventions meet the overall goals of the project, but first of all, the local needs – they 
will greatly contribute to local community development and will help to improve ecological 
stability.  

 
.  
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10. Annexes
Annex 1. Financial Analysis 

Justification, Assumptions and Common Factors for CBA Models 
The strong winds severely affect exposed Agricultural lands, and as a result, harvest 
yield is reduced significantly. Accordingly, every year owners of the agriculture lands lose 
significant amount of money as foregone revenues. 

If windbreaks are planted, the harvest yield is meaningfully increasing. It much depends 
on the agriculture products growing in the area. In case of corn, on average harvest yield 
growth is expected to be 22% annually, for wheat – 15%, barley – 11%, beans – 7%, 
potatoes – 5%, grapes - 21%, nuts - 28% and citrus - 21%. So, the benefits received 
from additional revenues from improved harvesting may cover the costs necessary for 
planting windbreaks. 

In order to assess time length to cover the costs with the benefits received as well as 
effectiveness of creating ecosystem services provided by the windbreaks, we developed 
CBA models based on the internationally recognized recommendations of CBA analyses 
(appendix 1). We made assumptions that after ten-year-period, plants in the windbreak 
will grow enough to protect the agriculture lands from strong winds and the harvest will 
increase accordingly. Therefore, we count the benefits from the 11th year. As a 
discount rate for the analyses, we took 5%. 

In addition, prices on agriculture products were taken from the current market values in 
the November, 2016, from the season of a year when actually prices on the products are 
the lowest (corn – 0.6 Gelkg, wheat – 0.5 Gelkg, Barley – 0.4 Gelkg, beans – 4 Gelkg, 
potatoes – 0.8 Gelkg, grapes – 1.2 Gelkg, nuts – 5.5 Gelkg and citrus –0,8 Gelkg). So, in 
fact, as prices usually grow in other seasons, benefits we calculate for this research will 
present the lowest threshold, when in case of considering growing factor of the prices 
due to seasonal demand benefits may become even more.  

Baseline data for the model was provided from field as well as desk research of the place 
and market prices. In addition, Interviews with local representatives of the municipalities 
also were the source of the information as well. 

Moreover, the models captured only benefits created by regulating function of ecosystem 
services of the windbreaks (growth of the harvest), while it is fact that creating 
windbreaks will bring additional benefits from other ecosystem services such as: 
provisioning, cultural, regulating, and other supporting services. In particular: reduction of 
soil loss, nutrient loss, evapotranspiration, spread of diseases and pesticide drift; 
stabilization of soil; improvement of irrigation efficiency; and increase of wildlife habitat. If 

28 



we include the additional benefits of other ecosystem services, it will increase 

the benefits and reduce the time to cover the costs of creating windbreaks. 

Baseline data for calculating benefits according to selected regions: 

Notes: 
* growth of yield expected if windbreaks are planted.

** approximate growth of yield expected if windbreaks are planted 
29 



 

  
About the Program  
 
The ENPI East Countries FLEG II  Program — Complementary Measures for Georgia and Armenia is being 
implemented by the World Bank in partnership with WWF and IUCN. It complements the EU-funded FLEG II Program. 
The objectives of the Program are to support Georgia and Armenia in strengthening forest governance through 
improving implementation of relevant international processes, enhancing their forest policy, legislation and 
institutional arrangements, and developing, testing and evaluating sustainable forest management models at the 
local level on a pilot basis for future replication. The three specific Program objectives are: Implementation of the 
2005 St. Petersburg FLEG Ministerial Declaration and ensuring continuation of the process launched in 2005 
(regional level); Formulation and implementation of sustainable forest sector policies, including legal and 
administrative reforms for sustainable forest management and protection (national level); and demonstration of best 
sustainable forest management practices in targeted areas for further replication (sub-national level). The overall 
objective of the complementary EU-funded Program is to promote sustainable forest governance, management, and 
protection of forests in the participating Program countries, ensuring the contribution of the region’s forests to 
climate change adaptation and mitigation, to ecosystems and biodiversity protection, and to sustainable livelihoods 
and income sources for local populations and national economies. 
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 AUSTRIAN DEVELOPMENT COOPERATION  
Austrian Development Cooperation (ADC) supports countries in Africa, Asia, South 
Eastern and Eastern Europe as well as the Caribbean in their sustainable development. 
The Federal Ministry for Europe, Integration and Foreign Affairs (MFA) plans ADC 
strategies. Austrian Development Cooperation aims at reducing poverty, conserving 
natural resources and promoting peace and human security in partner countries. Long-
term programmes and projects support help towards self-help. The ultimate goal is to 
bring about a sustainable improvement in conditions of life.  
http://www.entwicklung.at 

   
 

 
 WORLD BANK 

The World Bank Group is one of the world’s largest sources of knowledge and funding for 
its 188 member-countries. The organizations that make up the World Bank Group are 
owned by the governments of member nations, which have the ultimate decision-making 
power within the organizations on all matters, including policy, financial or membership 
issues. The World Bank Group comprises five closely associated institutions: the 
International Bank for Reconstruction and Development (IBRD) and the International 
Development Association (IDA), which together form the World Bank; the International 
Finance Corporation (IFC); the Multilateral Investment Guarantee Agency (MIGA); and 
the International Centre for Settlement of Investment Disputes (ICSID). Each institution 
plays a distinct role in the World Bank Group’s mission to end extreme poverty by 
decreasing the percentage of people living on less than $1.25 a day to no more than 3 
percent, and promote shared prosperity by fostering the income growth of the bottom 40 
percent for every country. For additional information please visit: 
http://www.worldbank.org, http://www.ifc.org, http://www.miga.org 

   
 

 

 IUCN 
IUCN, International Union for Conservation of Nature, helps the world find pragmatic 
solutions to our most pressing environment and development challenges. IUCN’s work 
focuses on valuing and conserving nature, ensuring effective and equitable governance 
of its use, and deploying nature-based solutions to global challenges in climate, food and 
development. IUCN supports scientific research, manages field projects all over the 
world, and brings governments, NGOs, the UN and companies together to develop 
policy, laws and best practice. IUCN is the world’s oldest and largest global 
environmental organisation, with more than 1,200 government and NGO members and 
almost 11,000 volunteer experts in some 160 countries. IUCN’s work is supported by 
over 1,000 staff in 45 offices and hundreds of partners in public, NGO and private sectors 
around the world. 
www.iucn.org 

   
 

 

 WWF 
WWF is one of the world’s largest and most respected independent conservation 
organizations, with almost 5 million supporters and a global network active in over 100 
countries. WWF’s mission is to stop the degradation of the planet’s natural environment 
and to build a future in which humans live in harmony with nature, by conserving the 
world’s biological diversity, ensuring that the use of renewable natural resources is 
sustainable, and promoting the reduction of pollution and wasteful consumption. 
www.panda.org 
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