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1. Background 

1.1 Study Framework: Ex-ante appraisal of the FPRP  project 

This report is prepared to provide an ex-post appraisal of the carbon balance of the Forest 

Protection and Reforestation Project (FPRP). Ex-post concept refers to the fact the project is 

at the end of implementation phase. The carbon-balance is the estimated mitigation impact 

which will be generated in 20 years (2007-2027) by the implementation of the project. This 

appraisal also provides performance indicators of the project on climate resilience through 

increased natural capital, such as the incremental biomass generated and the incremental soil 

organic carbon, which directly affect the climate resilience of landscapes and watersheds. 

 

1.2 Current situation of Forest and Pasture Natural resources in Kazakhstan  

Kazakhstan belongs to the largest countries of the world. With a territory of 2,724,900km², it 

has about the same size as Western Europe. Correspondingly, it covers various natural 

vegetation zones and landscapes depending on geography, climate, and precipitation. More 

than two-thirds is covered by deserts and semideserts; the rest is mainly steppes and low hills, 

with some high mountain ranges at the eastern and south-eastern borders (Sehring J, 2012) 

Kazakhstan is a very low forested country. Two thirds of its territory are belonging to arid and 

semi-arid zones and the climate is rather unfavourable to tree growth. Forests are concentrated 

in the Northern, Eastern and South-eastern regions. In the Forest Code of the Republic of 

Kazakhstan, forests are defined as “a natural complex formed on a certain territory based on 

the aggregate of trees and shrubs vegetation and other wildlife components interacting with 

environment and having environmental, economic and social importance”. This definition of 

forests differs from international definitions, which usually do not include shrubs and refer to 

a certain percentage of canopy closure and minimum area. It mirrors the nature of forested 

lands in the country: There is hardly any closed canopy cover, rather many “forest islands” 

with open fields in between, which together comprise the forest fund. 

 

Kazakhstan: Evolution of land use 

 Area [Millions of ha] Annual growth rate [%] 

 1996 2001 2006 2011 1996-2001 2001-2006 2006-2011 

Total area 269.97 269.97 269.97 269.97 0 0 0 

Arable land 29.00 22.14 22.71 24.04 -5.26 0.51 1.14 

Permanent crops 0.14 0.13 0.09 0.08 -1.47 -7.09 -2.33 

Forest cover 3.39 3.36 3.33 3.30 -0.18 -0.18 -0.18 

Source: FAOSTAT, FAO of the UN, Accessed on February 15, 2013. http://faostat.fao.org/site/377/default.aspx#ancor 

 

On this basis, Kazakhstan possesses a significant forest resource of 11.5 million hectares of 

forested land, which in absolute terms is the third-largest forest area in the Europe and Central 

Asia region1. These forests are home to a biodiversity of global significance, and play an 

important role in preserving the soil, wildlife and watershed management, and tourism. They 

                                                 
1 On a per capita basis, Kazakhstan has almost as much forest land (0.77 ha/person) as the ‘forest-rich’ United States (FAO, 

2010) 
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are a key to protecting the watershed of the Aral Sea Basin, and to reducing the desertification 

and siltation of waterways and reservoirs.  

Forest resources have been a source of fuel, fodder, food, medicinal plants, and recreation, but 

commercial timber production is minimal. An estimated 300,000 people are directly 

dependent on the forest sector, and about 2.5 million either live in the forests or rely on forest 

products such as fodder and fuelwood (World Bank, “Forest Protection and Reforestation 

Project: Kazakhstan.” World Bank Project Appraisal Document., 2005). 

Permanent pasture, mostly steppes, is the dominant natural vegetation in Kazakhstan. At 

about 185 million ha, these resources are the largest among EECCA countries. The quality of 

pasture varies depending on soil quality, temperature, and rainfall regimes. Most pasture areas 

are multi-purpose but used mainly to graze livestock (Schillhorn-Van Veen et al, 2005). 

1.3 Kazakhstan and  Climate change resilience issues  

Kazakhstan’s remoteness from the ocean creates a sharp continental climate with a lack of 

rainfall nearly everywhere. The foothill areas receive 500 to 1,600 millimeters precipitation 

per year; the steppe, 200 to 500 millimeters; and the desert, 100 to 200 millimeters. In winter, 

almost all of Kazakhstan experienced an increase in daily maximum amount of rain. 

Practically all of Kazakhstan experienced a decrease in the maximum duration of the rainless 

period, most significantly in the northern and south eastern parts of Kazakhstan (World Bank, 

Kazakhstan, Overview of Climate Change Activities, 2013). 

For Kazakhstan, with its sharply continental climate,  global climate change promises a lot of 

problems. Scientists expect the likely strain on water provision and use of trans boundary 

watercourses. Shrinking glaciers will lead to a change in water regime, especially in the south 

of Kazakhstan. Possible reduction of pasture and arable land, migration, both within 

Kazakhstan and the possible forced acceptance "climate refugees" from the southern 

countries. Highly probable worsening of medical problems as the emergence and expansion of 

areas of infectious and viral diseases, a real threat and the emergence of new diseases that can 

move with climatic zones. In addition, global climate change will have impacts on the 

economic interests of the state as an exporter of energy and raw materials.  

 

1.4 Forest and  climate change institutions and policies 

All forests are under state ownership. After independence, the Ministry of Forestry was 

dissolved and the responsibility of the forestry sector was several times transferred between 

the Ministries of Environment and of Agriculture (Krylov V, 2004). Since 2005, the Kazakh 

Forest Management Enterprise under the Forestry and Hunting Committee (FHC) of the 

Ministry of Agriculture is the responsible government agency for maintenance and rational 

use of forest resources, reproduction and protection (Yesserkepova I, 2010). 

Climate change is no driving force in the forest policy of Kazakhstan. The Forest Code and 

related laws do not directly address climate change. Nevertheless, the ecological rather than 

economic importance of forests in the sensitive arid climate led to a protective forest policy.  

Since 1997, national leaders vision gave impetus to numerous forest programmes, especially 

planting of new forests. The political significance of the Green Bridge2 and related 

                                                 
2 In 2010, the Zhasyl Damu (Green Bridge) Programme started. It was developed by the Ministry of Environment for the 

years 2010-2014. It is a comprehensive programme, in which Zhasyl El was integrated. Since 2010, more than 50,000 ha 

new forests per year have been planted. 
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programmes provides a window of opportunity and it ensures attention and effective 

programmes against deforestation and for afforestation. 

On March 26, 2009 the Decree of the President of Kazakhstan had ratified the Kyoto Protocol 

to the UN Framework Convention on Climate Change. Kazakhstan is a Party to Annex 1 for 

the purposes of the Kyoto Protocol.  

By considering Climate change dangers, Kazakhstan has been working closely with 

international organizations and countries and partners in order to prevent a climate 

catastrophe, and to adapt to climate change. The most actively at this time in our country are 

working with the UN Development Program, United Nations Environment Program, 

multilateral development banks (ADB, EBRD, WB).  

The Green Economy Concept for the Republic of Kazakhstan (endorsed/approved in 

2013) presents a vision for a transition to a green economy and sets priority goals, including 

(a) increased resource productivity, including water, land, biological resources, and resource 

management efficiency; (b) modernization of existing and development of new infrastructure; 

(c) increased population well-being and quality of environment, achieved by profitable 

measures of reducing environmental footprint; and (d) increased national security, including 

water supply (World Bank, 2013). 

In terms of the institutional context related to climate change mitigation, the Ministry of 

Environment and Water Resources (MEWR) is the central executive body coordinating and 

leading the development and implementation of government policies on environmental 

protection and management, including climate change issues. Its units—the Republican state-

owned enterprises (RSE), JSC “Zhasyl Damu” (former Kazakh Research Institute of Ecology 

and Climate or KazNIIEK) and Kazhydromet—are responsible for preparing the annual GHG 

emissions inventory and climate change impact assessment and mitigation research3. 

Climate change issues are addressed through the Climate Change Coordination Center 

(CCCC), the first nongovernmental organization in Kazakhstan. The CCCC aims to 

coordinate and implement the provisions of the Kyoto Protocol, and has a memorandum of 

understanding with the finance, energy and resources, and environment protection ministries 

to (a) work toward a greater understanding, (b) reduce the effects of global warming, and (c) 

undertake measures to mitigate climate change (World Bank, 2013). 

 

1.5 Forest Protection and Reforestation Project (FPRP): framework and 
implementation status 

The Project Development Objective is to develop and initiate ways of cost-effective and 

sustainable environmental rehabilitation and management of forest lands and associated 

rangelands, with a focus on the Irtysh Pine Forest, the Dry Aral Seabed (DAS), and the saxaul 

rangelands (saxaul is a plant growing in Central Asian deserts). The development objective is 

both local and global in nature.  

The project did address a range of forestry sector issues through the following components:  

1. Reforestation activities and the purchase of fire management equipment in the Irtysh 

Pine Forest  

2. Amelioration of the Dry Aral Seabed  

3. Capacity building of the national forestry institutions. 

                                                 

3 Second National Communication of the Republic of Kazakhstan to the UNFCCC. 
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Main project achievements in 2014 are the following ones 

 About 33,300 hectares in the Irtysh Pine Forest have already been planted to help 

rehabilitate the forest and reverse fire degradation trends (April 2014).  

 Land degradation prevented on the Dry Aral Seabed, with 48,500 hectares of dry 

seabed area covered with vegetation (April 2014) and  61,000 hectares to reached by 

end 2014. 

 Rangeland management activities on 12 demonstration sites (2,400 hectares) fully 

completed, and works on an additional eight sites are ongoing. Some 168,417 hectares 

benefit from the improved access to water for livestock.  

 To date, about 5,000 people have been employed under other project activities 

(planting, construction works, competitive grants, etc.).  

 Construction of the Nursery and Seed Complex in Semey has started, with plans to 

finish in May 2014.  

 Five councils for participatory forest management were created and are operational in 

the Irtysh Pine Forest.  

 The capacity of forestry authorities significantly increased through improved 

knowledge of modern planting and fire management technologies, and natural 

resource dynamics and management gained from project activities, study tours abroad, 

and inland trainings.  

2. Methodology and tools used 

2.1 EX-ACT tool  

The Ex-Ante Carbon-balance Tool (EX-ACT) is an appraisal system developed by FAO 

providing ex-ante estimates of the impact of agriculture and forestry development projects, 

programmes and policies on the carbon-balance. The carbon-balance is defined as the net 

balance from all GHGs expressed in CO2 equivalents that were emitted or sequestered due to 

project implementation as compared to a business-as-usual scenario.  

EX-ACT is a land-based accounting system, estimating C stock changes (i.e. emissions or 

sinks of CO2) as well as GHG emissions per unit of land, expressed in equivalent tonnes of 

CO2 per hectare and year. The tool helps project designers to estimate and prioritize project 

activities with high benefits in economic and climate change mitigation terms. The amount of 

GHG mitigation may also be used as part of economic analysis as well as for the application 

for funding additional project components. 

EX-ACT has been developed using mostly the IPCC 2006 Guidelines for National 

Greenhouse Gas Inventories (IPCC, 2006) that furnishes EX-ACT with recognized default 

values for emission factors and carbon values, the so called Tier 1 level of precision. Besides, 

EX-ACT is based upon chapter 8 of the Fourth Assessment Report from working group III of 

the IPCC (Smith, et al., 2007) for specific mitigation options not covered in NGGI-IPCC-

2006. Other required coefficients are from published reviews or international databases. For 

instance embodied GHG emissions for farm operations, transportation of inputs, and 

irrigation systems implementation come from Lal (Lal, 2004) and electricity emission factors 

are based on data from the International Energy Agency (IEA, 2013) 

The EX-ACT appraisal process is interactive as well as participatory, and can strengthen the 

overall project design process, especially when a training and workshop element (for project 

teams, government counterparts, and other stakeholders) is integrated as part of the process. It 
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may facilitate the discussion on ways to create incentives and institutional conditions that can 

promote their uptake (such as payments for environmental services).  

 

2.2 Use of  Global Forestry Resources Assessment to derive Tier 2 Carbon 
coefficients 

In line with the need to use tier 2 Carbon coefficients specific to Kazakhstan, GFRA 2010 

database for Kazakhstan (FAO, 2010) was used as a main reference source. 

Based on growing stock per ha of 110 m3/ha, and specific stock of 147 m3/ha for conifers, 

92.7 m3/ha for deciduous soft, 32.6 m3/ha for deciduous hard and 4.42 m3/ha for saxaul, 

specific above ground carbon coefficients were derived. Biomass expansion factor used is 

Kazakhstan average 1.35. wood density used is 0.5. Below ground biomass coefficients used 

root shoot rate of 0.29. It drove to the following above and below ground C tier 2  coefficients 

 

EX-ACT tier 2 forest table 

Above ground Carbon growth coefficients per year have been readjusted in line with tier 2 

carbon stock coefficients.  : 1.02 TC/ year for conifers. 

The Saxaul plantation is treated as a special case since it presents a specific root shoot rate 

with a below ground biomass higher that above ground biomass due to root development in 

arid conditions. Reference used was a study on “ Comparison of Carbon sequestration 

quantity in Haloxylon aphyllum and Stipagrostis plumosa in Iran Desert Area” (Ahmadi 

Karech H, 2013). It allowed to provide figures for below ground biomass  (3.1 TC/ha) and 

soil carbon (3.2 TC/ha) for the current  above ground biomass of saxaul in Kazakhstan of 1.6 

TC.  

 

2.3 Link with project monitoring and GIS-based Carbon Monitoring 

In this ex-post appraisal, Project monitoring unit has played a key role in providing data on 

areas planted and land use change, on energy consumption and on investment building and 

vehicles used by the project. The number of seedlings produced and density of planting 

allowed to derive project external areas planted through the expansion of Seedling production 

with new units. Cost monitoring allowed to derive cost per ha planted. 

However the gap of monitoring on biomass generated, growing wood stock and carbon stocks 

drove to raise the issue of how to better link  forest monitoring and Climate Change 

monitoring. 

Future Project Carbon monitoring : The project is currently developing a Global Information 

System (GIS) which will register all the land use changes and forest areas improved and could 

be inclusive of carbon monitoring if it is linked with a database of Carbon coefficients derived 

from wood stock volumes (m3) estimates per ha, multiplied by Biomass expansion factor 

(BEF) and by density rate and by biomass-Carbon ratio (0.47) 

Type of vegetation All values are in t of carbon per ha (tC/ha)

(that will be deforested) Above-ground Below-ground

Default Tier 2 Default Tier 2

Forest - Zone 1 conifers 84.6 46.6 18.6 13.5

Forest - Zone 2 deciduous soft 56.4 30.5 14.1 8.9

Forest - Zone 3 deciduous hard 61.1 10.3 13.4

Forest -zone 4 saxaul 0.0 1.6 0.0 3.1
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3. Direct and indirect land use and management changes due to 
project  

3.1 Land use change generated by  direct field actions 

The project will have generated afforestation of 41000 ha of pine forest on pasture land in in 

the Irtysh Pine Forest. It will have achieved 61000 ha of afforestation of saxaul on degraded 

salty land in Dry Aral seabed. It will have planted 6263 ha of deciduous forest plots as 

umbrella plots in pasture areas in the south. It will have transformed 3908 ha (agregated area 

of 20 plots) of degraded pasture in improved pasture 

3.2 Scaling up generated by partners  (2014-2017) 

In line with the expansion of seedling production (2 new seedling nurseries in construction 

adding 8.4 million seedling produced per year), annual production will reach 27 million 

seedlings per year in 2014. Such production will provide seedlings to sustain yearly 

reforestation of 17000 ha  (basically 7000 ha per year of pine trees at a density of 4000 trees / 

ha and 10000 ha of saxaul at a density of 300 seedlings per ha). This should generate at least 

for four next years an additional  plantation of 28000 ha of pine trees and 40000 ha of Saxaul 

by public forest enterprises (2014-2017). 

3.3 Indirect effect of fire prevention and water wells on forest and pasture 
management  

Fire prevention teams supported by  forest fire stations, fire detection towers will have a direct 

effect in term of reduction of pine forest fired areas on the 642000 ha of forest covered by fire 

stations. It should  reduce forest destruction per year from 5%  (32000 ha per year on the last 

8 years)  to an expert-estimated4 2% of forest destruction  (13000 ha per year). Additionally, 

fire protection will contribute to a progressive increase of the whole above ground C stock of 

the forest area by 5% from 46.6 T of Carbon to 49 T of Carbon. 

The building of water wells and other pasture management facilities should generate a more 

disseminated livestock grazing pressure on degraded pasture land allowing a slow pasture 

rehabilitation process. Initially  (2007) the pasture land was estimated as severely degraded 

with a carbon stock of 20 T of Carbon/ ha. It could switch on 20 years to a moderately 

degraded pasture (25 TC/ ha).  

3.4 Scenarios of scaling up on next five years (2014-2017) 

a) Optimistic scenario 

The optimistic scenario will consider the scaling up generated by partners described above 

b) Pessimistic scenario 

In the pessimistic scenario, no scaling up effect by partners is considered. The indirect effects 

of fire prevention (forest C stock improvement) and of Pasture management (increased C 

stock) are reduced by 33%.  

3.5 Inputs – investments 

While not being in the centre of a GHG impact analysis, project implementation generates a 

wide range input consumptions related to consumption in energy resources and investments 

whose carbon footprint is be accounted for as part of an impact analysis. The main 

                                                 

4 Estimation provided through brainstorming with national forestry experts from FPRP team  
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incremental consumption induced by the project is gasoil consumption due to (i) 21 fire 

fighting teams (2 vehicles for each team with 100 km/day generating 40 litres of diesel 

consumption per day, 180 days per year) equivalent to 151 cubic meters of diesel per year and 

(ii) diesel consumption in reforestation and replanting operations (around 2 litres/ ha and 

30000 ha per year). 

The second is linked with road building (28 km of basic road 4 m wide) and office and garage 

building (aggregated 10000 m2 of office, 20000 m2 of garages and 20000 m2 of other 

constructions. As will be seen in the later analysis, this expectedly has a negligible impact on 

the overall GHG impact. 

4. Ex-post Appraisal results 

4.1 FPRP project Carbon Balance Appraisal – Optimistic scenario 

As described in detail further above the optimistic scenario impacts over 998 588 ha, mostly 

related to forest and pasture. The table below summarizes the land use change impacts arising 

under the project and business as usual scenario.  

Land Use Change Matrix 

 

The table below instead provides the main results of the more favourable scenario: Over the 

full duration of analysis of 20 years, the project will generate marginal benefits of 34.8 

million tonnes of CO2-equivalents, the so called carbon balance.  

Carbon balance of the Forest Protection and Reforestation Project under an 

optimistic adoption scenario 

 

Name of the project FPRP Kazakhstan Climate Cool Temperate (Dry) Duration (yr) 20

Continent Asia (Continental) Soil Sandy Soils Total area (ha) 990588

Component of Gross fluxes Share per GHG of the Balance Results per year

the project Without With Balance Result per GHG without with Balance

All GHG in tCO2eq CO2 N2O CH4

Positive = source / negative = sink Biomass Soil Other

Land Use Changes CO2-Biomass CO2-Soil CO2-OtherN2O CH4

Deforestation 0 0 0 0 0 0 0 0 0 0

Afforestation 0 -18,029,087 -18,029,087 -18,029,087 0 0 0 0 -901,454 -901,454

Other 0 0 0 0 0 0 0 0 0 0

Agriculture

Annual 0 0 0 0 0 0 0 0 0 0

Perennial 0 0 0 0 0 0 0 0 0 0

Rice 0 0 0 0 0 0 0 0 0 0

Grassland & Livestocks

Grassland 0 -2,349,524 -2,349,524 0 -2,349,524 0 0 0 -117,476 -117,476

Livestock 0 0 0 0 0 0 0 0

Degradation 3,731,133 -10,820,541 -14,551,674 -9,419,911 -1,400,630 -1,677,241 -2,053,892 186,557 -541,027 -727,584

Inputs & Investments 0 72,315 72,315 72,315 0 0 3,616 3,616

Total 3,731,133 -31,126,837 -34,857,970 -27,448,998 -3,750,154 72,315 -1,677,241 -2,053,892 186,557 -1,556,342 -1,742,898

Per hectare 4 -31 -35 -27.6 -3.8 -1.7 -2.1 0.0

Per hectare per year 0.2 -1.6 -1.8 -1.4 -0.2 -0.1 -0.1 0.0 0.2 -1.6 -1.8



11 

 

This is equal to an impact of 35 t CO2-e per hectare or 1.8 CO2-e per hectare and year. 

Reflecting the  wide focus of the project on  degraded forest and pasture  which high level of 

C rehabilitation, the FPRP has thus  a relevant  Climate mitigation impact  which is 

demonstrated, with a connected high mitigation intensity on a per hectare basis. 

Total without and with project balance 

The figure beside shows 

how the project drove from 

a net GHG emission 

situation without project 

linked with wide forest fires 

(3.7 million t CO2eq) to  

net negative balance (-31 

million t Co2 eq) with 

project. 

 

Having a more detailed 

look at the sub-components, 

it can be identified that the strongest single impacts stems from improved afforestation (18 

million t CO2-e) and Forest degradation management (14.5 million t CO2-e).  Pasture 

rehabilitation impact is the third mitigation source (2.35 million t CO2-e). Differentiating not 

regarding practices, but concerning the concerned carbon pools, the project mostly enriches 

carbon levels in biomass (27.4 million t CO2-e) and in soil (3.7 million t CO2-e). 

GHG impacts by Carbon Pool and GHG 

 

 

Another relevant differentiation concerns those impacts achieved directly by the project and 

those impacts achieved by scaling up partners : The project directly targeted areas (922588 

ha) are thus estimated to be responsible for around -26.7 million t CO2-e (76 %), while the 

indirectly targeted areas (68000 ha) account for -8.2 million t CO2-e (24 %). 

While the above values provide the expected technical mitigation impact, it is at the same 

time important to associate also a rough monetary value with the in that way generated 

benefits. Based on a Social Cost of Carbon of 21 US$ per ton (US Interagency working 
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Group5) and discounted at 10% over the 20 years of the carbon balance appraisal, the net 

present value of the GHGs mitigation is estimated around US$ 306 million.  

While with the current uncertainties of future climate change impacts it is strongly uncertain 

how much costs each tonne of today emitted CO2-e will induce to society, it is nevertheless 

necessary to assume a reference price for current policy making purposes, that helps to 

provide a rough orientation of the value of mitigation measures. Using here the Social Cost of 

Carbon by the US Interagency Working Group allows illustrating the relevant and significant 

impacts generated in terms of climate change mitigation by the FPRP beyond a pure non-

monetary estimation of the mitigation potential. 

 

4.2 FPRP  project carbon balance appraisal – Pessimistic scenario 

Assuming instead a more pessimistic scenario, in which the FPRP achieves no scaling up with 

partners and only 66% of the foreseen indirect project impacts due fire prevention (forest C 

stock improvement) and to Pasture management (increased C stock), the overall mitigation 

benefits are reduced roughly by over 40% and the carbon balance accounts only for 22.4 

million t CO2-e. This illustrates both the importance of such indirect effects and their scale 

impacts and the project impact resilience within a pessimistic scenario. 

Carbon balance of the Forest protection and Reforestation Project under a 

pessimistic adoption scenario 

 

 

In more detail the graph above shows that especially the impact of afforestation is measures 

(9.9  mio t CO2-e instead of 18 mio t CO2-e) is significantly smaller in this such a scenario 

without upscale. Likewise the impacts achieved through forest rehabilitation are relevantly 

smaller (10.9 mio t CO2-e instead of 14.6 mio t CO2-e). Results on a per hectare basis are 

still quite high at 24 t CO2 eq/ha. The net present value of the GHGs mitigation is estimated 

around US$ 196 million.  

 

                                                 

5 Interagency Working Group on Social Cost of Carbon. (2010). Social Cost of Carbon for Regulatory Impact Analysis. 

Interagency Working Group on Social Cost of Carbon. New York: United States Government. 

Name of the project FPRP Kazakhstan Climate Cool Temperate (Dry) Duration (yr) 20

Continent Asia (Continental) Soil Sandy Soils Total area (ha) 922588

Component of Gross fluxes Share per GHG of the Balance Results per year

the project Without With Balance Result per GHG without with Balance

All GHG in tCO2eq CO2 N2O CH4

Positive = source / negative = sink Biomass Soil Other

Land Use Changes CO2-Biomass CO2-Soil CO2-OtherN2O CH4

Deforestation 0 0 0 0 0 0 0 0 0 0

Afforestation 0 -9,853,367 -9,853,367 -9,853,367 0 0 0 0 -492,668 -492,668

Other 0 0 0 0 0 0 0 0 0 0

Agriculture

Annual 0 0 0 0 0 0 0 0 0 0

Perennial 0 0 0 0 0 0 0 0 0 0

Rice 0 0 0 0 0 0 0 0 0 0

Grassland & Livestocks

Grassland 0 -1,614,665 -1,614,665 0 -1,614,665 0 0 0 -80,733 -80,733

Livestock 0 0 0 0 0 0 0 0

Degradation 3,731,133 -7,249,763 -10,980,895 -6,311,340 -938,422 -1,677,241 -2,053,892 186,557 -362,488 -549,045

Inputs & Investments 0 72,315 72,315 72,315 0 0 3,616 3,616

Total 3,731,133 -18,645,479 -22,376,611 -16,164,707 -2,553,087 72,315 -1,677,241 -2,053,892 186,557 -932,274 -1,118,831

Per hectare 4 -20 -24 -17.4 -2.8 -1.8 -2.2 0.0

Per hectare per year 0.2 -1.0 -1.2 -0.9 -0.1 -0.1 -0.1 0.0 0.2 -1.0 -1.2



13 

 

Analysing impacts by carbon pool shows that this scenario that concerns less scale, has 

mostly a reduced  impact in term of biomass stock generated when compared to  more 

optimistic scenario. 

GHG impacts by Carbon Pool and GHG 

 

 

 

4.3 Marginal Abatment Cost (MACC)  Analysis of mitigation options  

A tentative MACC appraisal of the four main types of actions considered as mitigation 

options implemented in the project allows to visualize the equivalent cost it represents per ton 

of CO2 mitigated. The below figure using  presents results per year for the optimistic 

scenario. Costs per ton of CO2 mitigated by the project are respectively U$ 1.5/ Ton through 

fire management,  $1.68 through pasture management , US$ 2.11 for reforestation of 

pine trees and US$ 13.9 for Saxaul plantation in Aral seabed . Lets notice that since the 

project is not really fully targeted to reduce GHG emissions, the current costs per Ton of CO2 

mitigated are overestimated.  

 

Fire management

Pasture 
rehab

Pine reforestation

Saxaul
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4.4 Incremental Natural Capital generated 

As a project that rehabilitates degraded forest and grassland areas and engages in afforestation 

of degraded areas, the FPRP reconstitutes landscape and watershed climate resilience capacity 

in semi desert areas  affected by water stress and contributes to biodiversity. It thus produces a 

set of benefits that are clearly distinct from their climate change mitigation achievements and 

are closely related to the incremental existence of additional biomass and reactivation of the 

ecosystem. While most of the benefits are of public nature, environmental resources and non-

degraded natural capital may also provide an important source for income and food security. 

The Carbon Balance Appraisal is based to large extents on foreseen increases in biomass 

values and thus also allows to provide an estimated impact of changes in selected stocks of 

natural capital: 

  

Incremental Natural Capital Generated through Project Implementation 

 

 

The table above (here for the pessimistic scenario) illustrates that the project leads to an 

estimated increases in timber stock of roughly around 2.1 mio t of dry matter due to the 

project, compared to 8.8 mio t of non-timber biomass over the full period of analysis of 20 

years. Thereby the differentiation into further sub-components is based on assumptions. 

Rehabilitation processes thus lead to important increases in biomass stocks with their multiple 

benefits. Again engaging in strictly conservative assumptions 176263 additional hectare 

should in such a way be effectively protected against erosion. 

When using instruments of environmental valuation, as e.g. willingness to pay, selected 

indicators can also be translated into monetary values: Valuing timber at 87.72 USD per cubic 

INCREMENTAL CAPITAL GENERATED BY THE PROJECT

Project: FPRP Kazakhstan 1 United States Dollar = 101 Leke (April 2014)

Optimistic scenario Units Quantity

Area 1027869 (units)

Duration: 20

Natural Capital
Direct private value

A01 Incremental accumulated SOC on cultivated land (soil fertility) t C -             

A02 Incremental stocks of non-timber biomass t dm 8,776,275    

      Fuelwood and -material t dm 797,843      

Fodder t dm 1,595,686    

Anti-erosive watershed coverage t dm 6,382,746    

Compost t dm -             

A03    Incremental stocks of NTFP in forestry and agro-forestry

Indirect private value

A04 Incremental area with erosion protection ha 176,263      

A05 Incremental area with increased drought resilience ha -             

Public value

A09    Incremental timber stocks in forestry and agro-forestry t dm 2,111,938    

A10 GHG balance (reduced emissions and C sequestration) t CO2-e 34,857,970  
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meter and thus utilizing the average between the higher European and lower US-American 

timber price6, the over 20 years created incremental timber stocks have a commercial value of 

185 mio USD.  

The total Economic value  (TEV) of incremental Natural capital generated on 20 years by the 

project aggregated impact ranges between 338 and 546 million US$ of public value (value of 

pessimistic and optimistic scenarios) mostly due to Carbon Balance (58%) and incremental 

Wood stock (32%).  

Within a revised minimal appraisal using the current VCS Carbon market price7 (US$ 1.5), 

this TEV of incremental Natural capital should be down to a range of 156 to 262 million US$ 

generated. 
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Annex 1: Data used in EX-ACT modules (optimistic scenario) 

 Land Use change Module 

 

 Grassland module 

 

  Forest management module 

 

 Input and energy module 
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Annex 2a : Framework of results: Optimistic scenario 
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Annex 2B : Framework of results: Pessimistic scenario  
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Annex 3: Tentative estimate of Impact of the FPRP project on Natural 

Capital (incremental Economic Value) 

 

 

 

INCREMENTAL CAPITAL GENERATED BY THE PROJECT

Project: FPRP Kazakhstan 1 United States Dollar = 101 Leke (April 2014)

Optimistic scenario Units Quantity Economic Estimated total

Area 1027869 (units) price (US$) Value (US$)

Duration: 20

Natural Capital
Direct private value

A01 Incremental accumulated SOC on cultivated land (soil fertility) t C -             11.37$          -$                   (i)

A02 Incremental stocks of non-timber biomass t dm 8,776,275    (ii)

      Fuelwood and -material t dm 797,843      10.00$          7,978,432$         5%

Fodder t dm 1,595,686    15.00$          23,935,296$       10%

Anti-erosive watershed coverage t dm 6,382,746    1.00$            6,382,746$         40%

Compost t dm -             5.00$            -$                   0%

A03    Incremental stocks of NTFP in forestry and agro-forestry

Indirect private value

A04 Incremental area with erosion protection ha 176,263      94.80$          16,709,732$       (iii)

A05 Incremental area with increased drought resilience ha -             11.70$          -$                   (iv)

Public value

A09    Incremental timber stocks in forestry and agro-forestry t dm 2,111,938    87.72$          185,259,194$     (v)

A10 GHG balance (reduced emissions and C sequestration) t CO2-e 34,857,970  21.00$          306,163,336$     (vi) npv

Total natural capital 546,428,737$     

(i) 1.18 USD/t SOC per year discounted over 20 years (wander Nissen 2013)

(ii) differentiating potential uses: fuelwood, fodder, .. At opportunity prices (Bajcain Shakya 2005)

(iii) based on cost of soil erosion of 1.32 USD/ton (Acharya 2010)

(iv) based on willingness to pay 2 US$/ha / year discounted on 8 years

(v) timber vprice derived from international market USD 87.72 per t of timber using European price and US price in 2012 US$ 50 /m3 average divided by 0.57 density

(vi) US Interagency on social cost of carbon in 2013 (21 USD) Eco value computed as NPV (higher value to quick GHG reductions)

INCREMENTAL CAPITAL GENERATED BY THE PROJECT

Project: FPRP Kazakhstan 1 United States Dollar = 101 Leke (April 2014)

Pessimistic scenario Units Quantity Economic Estimated total

Area 1027869 (units) price (US$) Value (US$)

Duration: 20

Natural Capital
Direct private value

A01 Incremental accumulated SOC on cultivated land (soil fertility) t C -             11.37$          -$                   (i)

A02 Incremental stocks of non-timber biomass t dm 5,168,346    (ii)

      Fuelwood and -material t dm 469,850      10.00$          4,698,496$         5%

Fodder t dm 939,699      15.00$          14,095,489$       10%

Anti-erosive watershed coverage t dm 3,758,797    1.00$            3,758,797$         40%

Compost t dm -             5.00$            -$                   0%

A03    Incremental stocks of NTFP in forestry and agro-forestry

Indirect private value

A04 Incremental area with erosion protection ha 108,263      94.80$          10,263,332$       (iii)

A05 Incremental area with increased drought resilience ha -             11.70$          -$                   (iv)

Public value

A09    Incremental timber stocks in forestry and agro-forestry t dm 1,243,720    87.72$          109,099,087$     (v)

A10 GHG balance (reduced emissions and C sequestration) t CO2-e 22,376,611  21.00$          196,537,493$     (vi) npv

A11 Incremental protected natural areas (forestry, peatland, wetland)  (existance value)ha

A12 Incremental new forest plantation (existance value) ha

Total natural capital 338,452,695$     

(i) 1.18 USD/t SOC per year discounted over 20 years (wander Nissen 2013)

(ii) differentiating potential uses: fuelwood, fodder, .. At opportunity prices (Bajcain Shakya 2005)

(iii) based on cost of soil erosion of 1.32 USD/ton (Acharya 2010)

(iv) based on willingness to pay 2 US$/ha / year discounted on 8 years

(v) timber vprice derived from international market USD 87.72 per t of timber using European price and US price in 2012 US$ 50 /m3 average divided by 0.57 density

(vi) US Interagency on social cost of carbon in 2013 (21 USD) Eco value computed as NPV (higher value to quick GHG reductions)


