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A B S T R A C T

Forest carbon projects, in addition to climate mitigation and conservation benefits, are expected to improve local
livelihoods and contribute to poverty alleviation across developing countries. Despite substantial investments
over last decade, there is limited empirical evidence on the livelihood impacts of these projects especially across
different socioeconomic categories.

This paper aims to contribute to this knowledge gap through an analysis of the livelihood impacts across
small, medium and large categories of participating farmers in a forest carbon project from the state of Haryana
in India. Data from 107 households have been analysed to study the impacts in terms of foregone crop, fodder
and fuel wood benefits. The analysis suggests that the project has adversely affected the livelihoods of all three
categories of farmers. However, small and marginal farmers are the most distressed due to their low incomes,
asset base and risk-bearing capacities.

It raises critical project design issues such as binding land use, delayed accrual of benefits, static opportunity
costs and displacement of existing economic activities, which have serious livelihood and equity implications.
Unless these issues are addressed and strong safety nets are provided, forest carbon projects might create more
poverty than wellbeing for marginal communities.

1. Introduction

Forest based climate mitigation measures have proliferated in last
decade based on the premise of multiple benefits of climate mitigation,
biodiversity conservation and livelihood improvement (Kongsager
et al., 2016; Ojea et al., 2016; Angelsen and McNeill, 2012; Miles and
Kapos, 2008; Stern, 2007). Various studies argue that deforestation and
forest degradation release between 12–17 % of global greenhouse gas
(GHG) emissions, which provides a ‘big, cheap and quick’ opportunity
for climate mitigation (Pendrill et al., 2019; Angelsen and McNeill,
2012; Eliasch, 2008; IPCC, 2014). Sathaye et al. (2005) estimate that
51–78 % of the total mitigation benefits can be attained by reducing
deforestation and degradation by the year 2100. These arguments have
led to the development of forest carbon projects, which can contribute
to climate mitigation in two ways- first, through increased capture of
the carbon dioxide, one of the major greenhouse gases responsible for
climate change and second, through conserving the carbon stock in the
forests (Duchelle et al., 2018; IPCC, 2014; Corbera and Kosoy, 2009).

There are 1500 forest carbon projects registered across globe with
billions of dollars’ worth investments from international organisations,

national and sub national governments and climate investors (Hamrick
and Gallant, 2017). Multilateral initiatives like United Nations’ REDD
(UN-REDD) and World Bank ‘s Forest Carbon Partnership Facility
(FCPF) and Forest investment programme (FIP) are financing devel-
oping countries to prepare and implement REDD + strategies
(Nakhooda et al., 2014; Schalatek et al., 2012; Streck and Parker,
2012). Besides there are various regional and bilateral initiatives like
Norway International Climate and Forest Initiative, Amazon Fund, and
Congo Basin Forest Fund, which are financing a number of forest
carbon initiatives (Schalatek et al., 2012). The private sector, through
carbon markets, has also played an important role in driving forest
carbon projects (Hamrick and Gallant, 2017; UNFCCC, 2012).

It has been argued that the resource flow from different sources can
improve livelihoods and help in poverty reduction in some of the most
underdeveloped landscapes across the globe (Angelsen et al., 2009;
Brown et al., 2008; Bumpus and Liverman, 2011). These projects can
provide alternative livelihoods and other developmental benefits for
local communities (Kanowski et al., 2011; Pokorny et al., 2013).
However, there has been rather limited research on livelihood impacts
of forest carbon projects in general and across different socioeconomic
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categories in particular. Much of the research undertaken so far (with
some notable exceptions), is either speculative or at best anecdotal
(Brown et al., 2008; Ebeling and Yasué, 2008; Harvey et al., 2010;
Lipper and Cavatassi, 2004; Peskett et al., 2012; Phelps et al., 2010a,
2010b; Stickler et al., 2009). Only some studies present the empirical
evidence on the impacts (see Asquith et al., 2002; Boyd et al., 2007;
Brown et al., 2011; Sango Mahanty et al., 2012; Mutabazi et al., 2014;
Nelson and de Jong, 2003; Reynolds, 2012). However, these studies
lack a comprehenisve differential asseessment across socio economic
categories, which becomes important as poor and marginal people are
most sensitive to any such changes.

This paper attempts to contribute to this knowledge gap by ana-
lyzing the livelihood impacts across different socioeconomic categories
through the case of the forest carbon project in the state of Haryana in
India. It explores the impacts across small, medium and large farmers,
categorized based on their landholdings. This study assesses livelihood
impacts in terms of foregone benefits like crops, fodder and fuel wood
from the project lands. The participants have not received carbon rev-
enues or any other benefits from the project. However, project docu-
ments reflect a number of benefits over the 20-year project period.
Hence, Net Present Value (NPV) has been calculated to account for all
costs and benefits over the project period.

This paper is divided in to seven sections. After the introduction, the
second section discusses the project and socioeconomic context of the
region. The third section details the methods employed in undertaking
this research. The fourth section presents the livelihood profile of the
participants. It presents the occupation, land holdings and incomes of
the project participants. The next section explores the livelihood im-
pacts of the project in form of foregone benefits across three categories
of participants. The sixth section discusses the results in view of the
literature and the next section concludes the paper.

2. About the project

The forest carbon project titled as the ‘small scale cooperative af-
forestation CDM pilot project activity on private lands affected by
shifting sand dunes in Sirsa, Haryana’ is being implemented in the 8
villages of district Sirsa in the northern state of Haryana in India.
Though the project formally started in July 2008 but land preparation
and nursery activities started in 2007. The project is being implemented
with the objectives to earn carbon credits, help in mitigation of global
warming, and improve the local soil quality and to increase income and
alleviate poverty of local communities (HFD, 2008:2). It is being im-
plemented on the 369.87 ha of private agriculture lands of 227 farmers
from the villages of Neemla, Dhani Sheranwali, Bhuratwala, Poharkan,
Umedpura, Mallekan, Madhosinghana and GudiaKhera in Sirsa district.

It is part of a large community forestry project co-financed by the
European Union (EU) and Haryana Forest Department (HFD). The
significance and scale of the community forestry project can be judged
by the fact that a separate community forestry division with dedicated
staff has been created to implement the project across the state. The
community forestry division of Haryana Forest Department is re-
sponsible for the implementation and management of the forest carbon
project (HFD, 2008). At local level, a community institution known as
‘Haryana CDM Variksh Kisan Samiti, Ellenanbad’ (referred as ‘the So-
ciety’); a cooperative has been constituted for the project.

The project area is on the northern tip of the great Indian Thar
desert and hence is prone to sand storms and droughts. The rainfall is
scarce and erratic ranging between 100−200 mm annually. When the
project started, much of the area in the project villages was out of the
service area of Bhakra canals, fed by Himalayan rivers to the north,
which are the major source of irrigation in the neighboring areas (HFD,
2008). The major expansion of the canal network in the area happened
in between 2006–2012 (Interview 6). Many of the participants have
small land holdings with low productivity due to shifting sand dunes
and scarce irrigation in the area (HFD, 2008). The main sources of their

livelihood are agriculture and animal husbandry. The farmers cultivate
two crops in a year in the irrigated lands. They cultivate cotton, cluster
bean or guar (a crop used for fodder), paddy, maize and pearl millet
during kharif1 season and wheat, gram, barley and mustard during rabi2

season (HFD, 2008). On the marginal and unirrigated lands, they cul-
tivate a single crop in a year.

The project has planted mainly seven species of tree: Ailanthus ex-
celsa, Acacia tortilis, Eucalyptus hybrid, Acacia nilotica, Dalbergia
sissoo, Zizyphus mauritiana and Prosopis cineraria on the private lands
of the participating farmers (HFD, 2008). All the costs of the plantations
and maintenance for three years have been borne by the Haryana Forest
Department. The project design document suggests that the species
have been selected after consultation with farmers and taking into ac-
count carbon sequestration rates, biodiversity enhancement, soil and
climate conditions, and the value of associated forest products (HFD,
2008). The farmers had to commit a minimum of 0.05 ha of area for
plantation and maintain it for a minimum of 20 years to participate in
the project and become the members of the society (HFD, undated,
2020). The land committed under the project could be ‘sold, gifted or
transferred’ but the successor is bound by the conditions of the project
(HFD, undated, 2020: 2). Hence, it is a big commitment on part of the
participants to keep their land with the project for 20 years. The project
is expected to generate benefits in terms of timber, fruits, fuel wood and
carbon. The participants are expected to get timber benefits at different
intervals based on the rotation of different species. Fifth year onwards,
they were expected to start getting benefits of fruits and carbon, which
have not come through.

3. Methods

A ‘mixed method’ approach was used, where both quantitative and
qualitative data were collected and analysed (Creswell and Clark,
2007). It helped in overcoming the weakness of each method through
triangulation, provided a more holistic view and enhanced the relia-
bility of the research (Bryman, 2004). A household survey was con-
ducted to collect quantitative data on social background, livelihood
sources and impact on the project participants. There were some open-
ended questions in survey formats, which provided qualitative in-
formation. Key stakeholder interviews and focus group discussions
(FGD) were conducted to collect qualitative data to understand issues
and impacts on various socioeconomic categories of participants. Data
were collected in two phases. Much of the data were collected from
August 2011 to March 2012 in first phase. In second phase, data on the
progress and impacts of the project were collected through secondary
sources and key informant interviews from April 2016 to March 2017.

A stratified random and proportionate approach was used to sample
households (Bryman, 2004). Out of a sample of 227 households, it was
planned to survey 100 households. All the lists with socioeconomic
details of villagers and the project participants were obtained from
Haryana Forest Department (HFD). First, five out of the eight project
villages were randomly selected. As the number of project participants
varied in each village, 70 % of the participating households were tar-
geted in each village to achieve the overall target and maintain the
representativeness of different villages (Table 1). In total, 107 house-
holds were surveyed.

The major challenge during the survey was to collect data on in-
come and foregone benefits3 . In the case of income, data were taken for

1 Kharif crops are harvested in winter in India. These includes crops such as
paddy and maize

2 Rabi crops are harvested during summer in India. These include crops such
as wheat and mustard

3 Data on income and expenditure were collected and analysed in Indian
Rupees (INR). It has been converted to USD with exchange value of 1 USD
equals 50 INR
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the preceding year. The crop income was calculated based on crop
seasons of Rabi and Kharif. All other incomes i.e. income from livestock,
wages and business were collected on a monthly basis. All the income
data were finally added up to arrive at the annual income.

Farmers had forgone benefits in terms of crop, fodder and fuel
wood. The average quantities of fuel wood or fodder produced per
quintal of crop were calculated in participant meetings, which provided
reference data for household survey. For example, on average one
quintal of wheat produces an equal amount of fodder, whereas cotton
crop produces almost double the amount of fuel wood to the raw pro-
duce of cotton. The better off farmers mostly used kerosene and LPG,
hence the most of the farmers from middle and large categories did not
report any forgone fuel wood benefits.

Qualitative data were collected through key informant interviews
and focus group discussions. 25 key stakeholders were interviewed
across different stakeholder categories including project proponents,
carbon market agents, government departments and local institutions.
We conducted 12 FGDs across five villages, where we discussed specific
issues related to different socioeconomic classes and gender categories.
We collected rich qualitative data, which was used to frame and analyse
important issues.

Quantitative data were analysed with help of SPSS 19 version.
Qualitative data were divided in to various themes such as participa-
tion, institutions, ecological impacts and livelihood impacts. Important
information and quotes were used for the analysis.

In the case of Haryana, the project participants, were classified in to
small (< 4 ha), medium (4−10 ha) and large (> 10 ha) categories
based on their land holdings. This classification is based on the
Government of India’s categorization of farmers into five categories of
marginal (< 1 ha), small (1−2 ha), semi medium (2−4 ha), medium
(4−10 ha) and large (> 10 ha) (DOAC 2012). However, due to low
productivity of the land in the project area and for the sake of con-
venience, the categories of marginal, small and semi medium have been
merged into the category of small farmers, who are economically
marginal.

Table 2 provides the classification criteria and distribution of var-
ious categories of farmers in the project. The small, medium and large
category farmers constitute 36 %, 51 % and 13 % of the project parti-
cipants.

Income data were segregated in farm and non-farm incomes. The
data on the farm incomes comprised of the area sown, crops cultivated
and the yield for each crop during two seasons i.e. Rabi and Kharif. It

also included the information on the number of different livestock
owned by the households and their products. All the produce from farm
and livestock sources was monetized based on the prevalent market
prices. These prices were estimated and triangulated in different par-
ticipant meetings. The prices for the by-products in the form of fodder
and fuel wood from different crops were estimated and added to the
crop incomes. Similarly expenses on irrigation, labor, fertilizers, pesti-
cides and other inputs were calculated for different crops and deducted
from the gross crop income to calculate net crop income.

Buffalo and cow milk prices were taken at USD 0.7/litre and USD
0.5/litre respectively. The price of dung was taken based on the pre-
vailing market prices of USD 0.012/Kg. Also, the cattle expenses related
to feed and health for different livestock were estimated and finally net
income from livestock was calculated.

The non-farm incomes included incomes from the sources like wage
labor, petty businesses and other jobs. The wage rates varied between
USD 2.4 to USD 10 per day for 8 hours of work depending on the skills
and type of job. The variations for individual households were taken
into account while calculating the nonfarm incomes. All the non-farm
incomes were recorded monthly and were finally added up to calculate
annual incomes.

To understand the economic viability of project, the NPV was cal-
culated using the equation 1 (Perman et al., 2003). It was calculated by
using a discount rate of 6% over the project period of 20 years from
2008 to 2027 with a sensitivity analysis at 4% and 8% discount rates.
The discount rate of 6% was used by the proponents for economic
projections in project concept note (see HFD, undated, 2020). The an-
nual foregone benefits (of crops and associated fodder and fuel) were
taken as the annual opportunity cost of putting land into the project.
For the sake of comparison, it was assumed that the opportunity cost of
the land remained same over the project period. The projected benefits
of carbon and timber were taken from the project concept note. These
were calculated for the average land planted under the project by the
small, medium and large farmers respectively. The fruit benefits esti-
mated in the project economic assessment were not included in the
calculation of NPV because, with one exception, no one else harvested
fruit. Moreover, the exception did not attribute his fruit to the project.
Rather he had invested his own money and labor to graft an improved
fruiting variety of Ber (Zizyphus mauritiana) on the local Ber species
planted under the project.

∑=
+

=

NPV i N R
i

( , )
(1 )t

N

t
0

Equation 1: Net Present Value of the project
Where i is the discount rate (6% in this case), N = total period (20

yrs), Rt = cash flow at t time

4. Livelihood profile

Agriculture has been reported as the main occupation by 92 % of the
project participants, whereas 7% are employed in government or pri-
vate jobs. Only 1% of the participants have business as their main oc-
cupation. All the project participants who do not have agriculture as
their main occupation are still involved with it through one of the fa-
mily members. Many of the small category farmers are engaged in wage
labor in government sponsored development schemes or in the con-
struction activities or petty businesses in the nearby towns of Ellenabad
and Sirsa. The daily wage rate for the unskilled labor has gone up from
USD 1.6 to USD 2.4 in last six years. This is because of Mahatama
Gandhi Rural Employment Guarantee Scheme (MNREGS)4 and other
developmental activities like road and building construction being

Table 1
Household survey sample design in Haryana.
Source: Project Design Document and authors' survey design

S.No. Village Participating
households

Sample size % sample
size

1 Neemla 43 30 69.77
2 Dhani

Sheranwali
30 19 63.33

3 Poharkan 19 15 78.95
4 Bhuratwala 20 13 65.00
5 Umedpura 38 30 78.95

Total 150 107 71.33

Table 2
Participation of various categories of farmers in the project.
Source: Household Survey

S.No Category of farmer Land (ha) Number % of sample

1 Small 0-4 39 36
2 Medium 4-10 54 51
3 Large > 10 14 13

Total 107 100

4 MNREGS Act was passed in 2005 by the Government of India, which was
subsequently implemented in all the states. It ensures 100 days of employment
per year to a rural household at a fixed wage rate (MOLJ 2005)
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undertaken in the area.
As most of the participants are farmers, land is the main asset and

source of livelihood for them. The agricultural land is relatively less
productive compared to other regions of the state because of the sandy
soil and lack of irrigation facilities (HFD, 2008). However, the area
under irrigation has increased over last few years because of the in-
crease in the supply area of two major local canals viz. Bhakra and
Ghaggar. Many participants have had tube wells installed on their lands,
which have increased the frequency of irrigation over last five to six
years. This has crucial implications for economic viability of the project
as it turns unproductive land with little opportunity cost into valuable
farming land with considerable opportunity cost.

Table 3 presents the land distribution across the farmer categories.
The difference in the average landholdings of small, medium and large
is quite substantial. The small, medium and large categories of parti-
cipants have undertaken plantations on an average 0.83, 1.55 and 3.72
ha of land constituting 38.60 %, 25 % and 21.12 % of their total land
holdings respectively (Table 3). It suggests that small farmers have
contributed larger percentage of their total land for project plantations
as compared to medium and large farmers.

Cattle constitute an integral part of the economic, cultural and re-
ligious life in the project villages. The cows and buffaloes are the most
commonly owned large livestock. Milk and dung are the main products,
which are used at household level and extra quantities are sold. The
dung is used as fuel and manure. The villagers prefer to use dung as
manure for agriculture as it is cheaper, require less water for crops and
environmentally friendly as compared to the chemical fertilizers. On an
average, a cow and buffalo respectively produce 1.5 and 3 tons of dung
annually. Generally, 3 tons of manure is used for a crop in one acre. The
bulls and camels are used for draught and tilling (FGD 1).

Like land, incomes are also distributed unequally across three ca-
tegories with average annual gross incomes being USD 4337, USD 7420
and USD 22453 for small, medium and large categories respectively
Table 4).

Fig. 1 presents the sources of income for various categories. It is
clear that agriculture constitutes the most predominant source of in-
come in case of medium and large farmers, whereas income from non-
farm sources such as salaried jobs, wage labor from construction and
other activities and from livestock is also quite substantial in case of
small farmers.

5. Livelihood impacts

As discussed earlier, livelihood impacts have been assessed in terms
of foregone benefits i.e. the benefits which farmers would have accrued

in absence of the project. Since, they have not received any actual
benefits so far, these have not been considered in the calculations. The
proposed benefits as projected in the project document are considered
for calculation on net present value of the project for 20 years (HFD,
undated, 2020).

Table 5 represents the annual forgone crop benefits. In the absolute
terms, large farmers have foregone the maximum crop income. How-
ever, the small farmers have forgone the largest percentage (around 18
%) of their annual crop incomes. It is also because they have con-
tributed the larger share of their lands for the project compared to the
medium and large farmers (Table 3). Medium scale farmers have
foregone the smallest share of their crop incomes, which might be due
to the fact that many of them switched to mixed farming i.e. cultivation
of crops along with trees relatively at an early stage (FGD 2,5, 7).

It is clear from the Table 6 that though the large farmers have for-
gone the greatest fodder benefits in absolute quantity (mean = 32.35
qt, Std dev = 22.99) and income (mean = USD 106, Std dev = 55) as
well as in percentage share of their annual livestock incomes. Some of
the difference can be attributed to the fact that livestock incomes
constitute a larger share of small and medium farmers than the large
farmers (Fig. 1). Small farmers have foregone the least fodder benefits
in absolute and relative terms, but they have felt its impact the most
(FGD 1, 3, 8, 11). They narrate their plight thus- ‘We have to purchase
additional fodder now. It is getting difficult to keep animals. Some of us have
even sold the animals as we cannot purchase enough fodder for them’ (FGD
3).

The small farmers have foregone more fuel benefits compared to the
medium and large farmers (Table 7). It is because medium and large
farmers depend less on crops stems as fuel rather they depend on
cooking gas and fuel wood from trees as their main sources (Interview
10). Most of them have not reported any loss of fuel wood for this
purpose.

In case of overall foregone benefits, large farmers have forgone
more benefits in absolute terms. However, once we compare across the
percentage gross incomes, small farmers have forgone larger share of
their gross income as compared to the medium farmers (Table 8).

During the household surveys and focus group discussions, it be-
came apparent that the small farmers were most distressed by the
changes brought by the project. It is because of loss of larger share of
crop and fuel benefits and due to their lower assets and incomes. One of
the small farmers represented his plight thus, ‘This project has ruined me
and my family. We are going hungry. I will take my children to Hisar and
will protest in front of the DFO (Divisional Forest officer) office until I get the
compensation’ (Survey 2). And he is not the only one; there are similar
views from many other small and marginal farmers (Surveys 1, 8, 46).
Hence, the forest carbon project has adversely affected all the farmers
but its impact has been most adversely felt by small farmers due to their
small landholding, low asset base, small incomes and low risk bearing
capacities.

The economic viability of a project can be analyzed through cal-
culation of its NPV over the project period. It is particularly important
to calculate NPV in this case as there was a stream of benefits predicted
over its 20-year cycle. Annual foregone benefits were taken as the op-
portunity cost for each category. Carbon and timber revenues were
considered as projected benefits in the project concept note. Table 9
represents the NPV of the project for different categories of farmers at
varied discount rates. As NPV has negative value, so, small, medium
and large farmers will lose despite all the projected benefits, if they
continue with the project for next 20 years. Hence, it can be argued
safely that the project, given the farming that irrigation and new eco-
nomic opportunities have now made possible, is an economic liability
for its participants.

As a result of these adverse consequences, participation in the
project has declined. Around 50 % of the project participants (n = 54)
still maintain the project land use while the other half (n = 53) have
changed it. 35 % of the participants (n = 37) have uprooted the plants

Table 3
Land holding and plantation area across various categories of farmers.
Source: Household Survey

S.No Category Avg. Land holding (ha) Planted area (ha) % area
planted

Mean (ha) Std. dev Mean (ha) Std dev
1 Small 2.15 0.93 0.83 0.56 38.60
2 Medium 6.2 1.38 1.55 1.21 25.00
3 Large 17.61 6.34 3.72 3.03 21.12

Table 4
Annual gross incomes across different categories of farmers.
Source: Household Survey

S.No Category Mean (USD) Std dev

1 Small 4337 2167
2 Medium 7420 3547
3 Large 22453 12832
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and withdrawn from the project, while 15 % (n = 16) have changed to
mixed land use (Table 10). They have reduced the density of plants and
are intercropping agricultural crops with the plantations.

It is clear from the Fig. 2 that small landholders have withdrawn
from the project most (39 %), followed by medium (33 %) and large
category (29 %) of farmers. They own less area of land (Avg. 2.15 ha),
relatively low incomes (Avg. USD 4337) and have contributed an
average of 39 % of their land for the project purpose, which makes it
difficult to sustain their livelihoods especially when there have been no
gains from the project so far. 13 % of the small farmers have started
intercropping agricultural crops along with project plantations. The
large farmers own more land Avg. 17.61 ha and have contributed a
relatively smaller percentage of their land, have higher incomes Avg.
USD 22453 and hence can sustain a longer term commitment in the
project. However, around 14 % of large farmers have also started in-
tercropping due to unsure carbon revenues. 33 % of the medium
farmers have withdrawn from the project but a relatively greater per-
centage (17 %) has started intercropping. This will have a strong impact
on the viability of the project as according to the UNFCCC approved
methodology of the project, there could be only a 10–15% of the change
in the land use (Interview 7).

Two of the key stakeholders who have been associated with the
project since its inception feel that given the rapidly changing socio-
economic context of the region and absence of returns from the project,

very few farmers will continue affecting the sustainability of the project
(Interviews 5, 6).

6. Discussion

This paper has analyzed livelihood impacts of forest carbon projects
across different socioeconomic categories with the help of a case study
from India. The analysis across small, medium and large farmers from
Haryana suggests that all the three categories have forgone significant
amount of benefits due to plantations and they have not received any of
the projected benefits in form of carbon revenues or fruit from Zizipus
trees. We have also found that the farmers, who continue to participate
for the complete period, would bear considerable net economic losses
despite some benefits from the forest carbon project. The rapidly
changing socioeconomic context of the region has increased the

Fig. 1. Profile of income sources across various categories.
Source: Household Survey

Table 5
Annual foregone crop benefits.
Source: Household Survey

S.No Category Mean (USD) Std dev % of mean annual crop income

1 Small 348 680 18.26
2 Medium 449 517 7.41
3 Large 2671 6528 14.33

Table 6
Annual foregone fodder benefits.
Source: Household Survey

S.No Category Avg. quantity (qt) Std dev Avg. value (USD) Std dev % of mean annual livestock income

1 Small 8.18 11.47 34 48 3.83
2 Medium 21.5 32.07 61 60 5.44
3 Large 32.35 22.99 106 55 7.38

Table 7
Annual foregone fuel wood benefits.
Source: Household Survey

S.No Category Avg. quantity (qt) Std dev Avg. value (USD) Std dev

1 Small 7.54 19.2 31 78
2 Medium 0.21 1.0 1 3
3 Large 0 0.0 0 0

Table 8
Total annual foregone benefits across various categories.
Source: Household Survey

S. No Category Mean (USD) Std dev % of annual gross income

1 Small 401 789 9.25
2 Medium 499 567 6.72
3 Large 2731 6515 12.16
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opportunity cost of land and labor, exacerbating the economic losses of
the participating farmers. The medium and large farmers have incurred
more losses in the absolute terms but the small farmers have con-
tributed larger percentage share of their land holding to the forest
carbon project and have foregone larger share of their crop incomes and
fuel wood benefits. Due to their low incomes, asset base and risk
bearing capacities, the small farmers are most distressed from their
continued participation. Hence, a relatively larger number of them (39
%) have changed the project land use compared to the medium (33 %)
and the large (29 %) farmers. Overall, almost half of the participants
have changed the use of their lands. Out of this 35 % have uprooted all
the plants and have withdrawn from the project while 15 % have up-
rooted partial land and have started cultivating agricultural crops there.

The findings of this paper are in line with much of the available
literature on this issue. Many of the available studies suggest that the
carbon revenues and other benefits are substantially less than the op-
portunity cost of the projects, due to which livelihoods of especially the
poor people have been adversely affected (Asquith et al., 2002; Sassi
et al., 2014; Jindal et al., 2012; Mahanty et al., 2012; Nelson and de
Jong, 2003; Palmer and Silber, 2012; Chomba et al., 2016; Kansanga
and Luginaah, 2019). While presenting the results of the largest survey

of forest carbon projects, Sassi et al. (2014) argue that at more than 80
% of study sites, smallholders are at a risk of losing their livelihoods
because of restrictions on forest access. Mahanty et al. (2012) argue
that payments are generally much lower than the opportunity costs
incurred by the participants, hence adversely affecting their livelihoods.
Palmer and Silber (2012) also echo the similar concerns and suggest
alternate agro forestry models to support livelihoods in forest carbon
schemes. In a livelihood impact assessment of N'hambita forest carbon
project, Jindal et al. (2012) argue that though poor households are
participating in the project but there is very little cash inflow through
carbon revenues. Chomba et al. (2016) argue that smallholders are
bearing disproportionate costs without much benefits in a forest carbon
project in Kenya. Aggarwal (2020) argues that forest carbon projects
can adversely affect the rights of local people on community lands
adversely impacting their livelihoods. Similarly, Kansanga and
Luginaah (2019) argue that smallholders have been have been deprived
of their resources livelihoods due to forest carbon projects in Ghana.

Poor people have limited land and other resources, which are cri-
tical for their survival. As observed in Haryana project, participants
have to wait at least for five years for carbon benefits. This is the
minimum duration for third party verification by the UN CDM board
designated organization5 and final issuance of carbon credits. In prac-
tice, it might take seven to eight years to realize carbon revenues
(Aggarwal, 2014; Kerr et al., 2006; Thomas et al., 2010). In case of
Haryana, there was no third party verification even after eight years
resulting in no carbon benefits, which further forced people to desert
the project. It has left all the participants worse off and marginal
farmers are distressed. So, the time period and objectives of forest
carbon projects might not match with the livelihood needs of poor
people (Blom et al., 2010).

As in case of Haryana, project managers generally enter in a legally

Table 9
Net Present Value of the project.
Source: Household Survey

S.No Category NPV at 4% discount rate (USD) NPV at 6% discount rate (USD) NPV at 8% discount rate (USD)

1 Small −4277 −3728 −3281
2 Medium −4583 −4090 −3668
3 Large −25459 −23045 −20862

Table 10
Status of the project participation.
Source: Household Survey

S.No Category Number Percent

1 Continuing 54 50.5
2 Withdrawn 37 34.5
3 Mixed land use 16 15.0

Total 107 100.0

Fig. 2. Status of project participation across various categories (%).
Source: Household Survey
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binding agreement with the land owners in case of private land or re-
levant stakeholders in case of community or public land, which pro-
hibits them from changing the land use for the project duration. Poor
people especially are scared to violate the agreement due to legal
complexities and its financial implications (Aggarwal, 2019, 2014).
This binds them to a fixed land use which generally extends up to a
minimum of fifteen to twenty years for most projects (Aggarwal, 2014;
Thomas et al., 2010). The economic conditions of dependent people,
utility and opportunity cost of land might alter during this period
(Fosci, 2013; Ickowitz et al., 2017; Irawan et al., 2013). In the case of
private land, it becomes all the more critical as land is one of the im-
portant assets of a family, which is used to tide over hardships through
mortgage or sale across a large part of the developing world (Deininger,
2003).

In addition, project proponents like Haryana government allow only
minimal external activities beyond the planned interventions to max-
imize carbon revenues, which practically means strictly fencing and
guarding the project area (Dressler et al., 2012; Fairhead et al., 2012;
Griffiths, 2007). In case of public or community lands, poor and mar-
ginal communities can lose their livelihood activities such as cattle
grazing, fishing, fuel wood collection etc (Brimont et al., 2015; Sassi
et al., 2014; Pokorny et al., 2013). Even in case of private lands, par-
ticipants get into a formal or informal agreement with the managers for
minimal interference in the project area, which may have a major im-
pact on the livelihood especially of poor people. Effectively, local
people lose control of their land for the project duration (Fairhead
et al., 2012; Phelps et al., 2010a, 2010b; Sandbrook et al., 2010).

These changes adversely affect local peoples’ ability to adapt to
climatic changes (see Kongsager and Corbera, 2015; McElwee et al.,
2017). Though there has been a strong push for building win- win ap-
proach or synergizing mitigation and adaptation in forest carbon pro-
jects, however it has been a ‘laudable but elusive goal’ due to complex
social, economic, political and biophysical factors (Duguma et al., 2014;
Kongsager et al., 2016; Kongsager and Corbera, 2015: 132).

7. Conclusion

This research with the help of predominant literature suggests that
many forest carbon projects might have an adverse impact on the li-
velihoods and economic condition of poor and marginal communities
(Kansanga and Luginaah, 2019; Chomba et al., 2016; Sassi et al., 2014;
Dressler et al., 2012; Jindal et al., 2012; Mahanty et al., 2012; Palmer
and Silber, 2012). Though, the evidence is still limited in scale and
needs to be strengthened through further research but the available
research points towards iniquitous distribution of costs and benefits
across different stakeholders in forest carbon projects (Pasgaard et al.,
2016; Poudel et al., 2015; Schroeder and McDermott, 2014). It also
lends credibility to the argument that such projects are transferring the
burden of the emission reduction to the poor communities in the de-
veloping world (IEN 2012;AIDESEP 2010;Lohmann 2009;Lohmann
2011). It raises questions on the ‘efficient, effective and equitable’
narrative of forest carbon projects (Angelsen, 2009; Angelsen et al.,
2012; Rantala et al., 2015). A decade after its start, Haryana project was
abandoned by a large number of participants, which makes the en-
terprise inefficient and ineffective even from a climate mitigation per-
spective. The poor and marginal people are forced to abandon the
project and move to better economic land use options, otherwise they
would most probably have fallen in the poverty trap (Martin et al.,
2014; Pasgaard et al., 2016; Rantala et al., 2015).

This research makes a strong case for safeguarding the livelihoods of
poor and vulnerable people in the forest carbon projects. There should
be enough safety nets for marginal people independent of the project

performance and economics, which is dynamic in nature. Some of the
measures, which could be adopted in this context are as follows. First,
the project areas should not be completely fenced off, which disrupts
the existing livelihood activities of the marginal people. It is difficult
and costly for the poor to shift to the alternative livelihoods hence, their
existing activities such as grazing of cattle, fuelwood and fruit collec-
tion etc. should be allowed in a regulated way. Second, there should be
provision of regular incentives at short intervals for their participation.
Their economic situation is too fragile to hold for two to five years,
which is the usual incentive period. Based on the economic analysis,
they could be compensated on monthly or even at a shorter interval.
Third, they should not be bound to fixed land use for the long duration
especially in the case of private lands like Haryana project. As land is a
precious resource for them, they should be allowed its free use for their
wellbeing. Also, their participation should be made flexible so that, they
can return to their traditional or other means if the project becomes too
onerous for them. Finally, it will be highly useful to undertake extensive
empirical research across different geographical and socioeconomic
contexts to understand the livelihood impacts across different stake-
holder categories and analyze these issues before the further expansion
of forest carbon projects.
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