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Abstract 

 

 
The understanding of the requirement for PES and necessary capacity of involved 

stakeholders to conceive, design and execute PES, are critical to its successful 

operationalisation. Identification and assessment of capacity needs are also prerequisites for 

PES especially in a developing country like India where institutional functioning are far from 

desirable level. Given this background, the paper begins with an introduction of the basic 

concept and centrality of economic valuation in PES. Next, the paper discusses the status of 

land degradation problems in India and how the PES can prove to be an efficient tool to 

manage the decline of ecosystem services due to the increasing land degradation in the 

country. By identifying the direct and indirect drivers of land degradation, the stage is set for 

designing of appropriate response options for halting the degradation of land which is not 

only the base of agrarian economy of India but also source of livelihood options for the  poor. 

In the subsequent section, the paper   assesses  the required capacity to operationalise PES in 

the specific States where the problem of land degradation is acute. This has been done on the 

basis of wider consultation with land users (farmers), conservation agencies, Departments of 

Land Agriculture and related R&D agencies through a structured questionnaire in group 

meetings in different parts of the country during 2006-2007. The necessary capacity on behalf 

of stakeholders like the local, state and national level institutions have been mapped out. The 

results from the survey suggests that while the capacity to understand the ecosystem services 

is adequate, the capacity to do valuation of incremental change in the ecosystem services is 

not sufficient and the State still needs to invest a significant amount of resources before this 

tool could be used to manage the land based ecosystem services in India. 
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1. Introduction: Payment for services provided by various ecosystems known as 

payment for ecosystem services (PES) has emerged as one of the innovative responses 

to the problem of ecosystems management. Although the efficiency of this response is 

still being scrutinized and examined, it has by and large been agreed by the 

practitioners as well as ecological economists that in many cases, this arrangement 

can yield favorable result for efficiency and conservation goal if certain institutional 

requirements are in place (Heal, 2001; Pagiola, 2006and 2008McNeley, 2007; Kumar, 

2008; Kosoy et al, 2008, Kumar and Muradian, 2008). Until now  PES has largely 

been used for hydrological services, carbon and biodiversity. 

PES has been embraced by environmental practitioners because it encourages 

accounting for  what is worth conserving and it ignores what is not worth conserving. 

Additionally, PES is not based on whims of donors, NGOs, but self-interest of service 

users and providers. So it is not surprising that decision makers have increasingly 

started using this tool. Some of the examples include Alternatives to Slash-and-Burn, 

UNDP/UNEP Poverty and environment Initiative, Equator Initiative, GEF small 

grants program Country poverty reduction strategies, TNC Great Rivers Partnership 

and USAID and Development amongst others (Kumar, 2005). 

 

2. PES and Economic Valuation: As discussed by Muradian et al 2009, in this issue, 

PES provides cost effective response to management of ecosystems provided the 

transaction and operational costs are outweighed by the costs of damage otherwise. 

The use of payment mechanism has a good potential for management of cropland and 

cultivated ecosystems where tillage practices, nutrients load (use of fertilizers) and 

irrigation pattern can be suitably rewarded or punished by the local government 

bodies depending upon its impact on the soil, water and nutrients of the land. This 

would in turn affect the capability of land to provide the services. The practices used 

will also influence the quality of  the flow of services (such as  ground water,  fertility 

of land  like soil formation and nutrient retention popularly known as supporting 
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service of land based ecosystems). In applying the PES for management of land based 

ecosystem services there are a number of requirements and assumptions which need 

accounting for. . Most notably these include the credible estimates of additional flow 

of benefits and necessary institutional capacity so as to come on the common 

negotiating table and minimum social trust (Vatn, 2009, in this issue).  

 

In the execution of PES, economic valuation of additional flow of services is critical. 

Most ecosystem services (particularly the regulating services)appear as non-market 

externalities, which makes their monetary valuation difficult. The economic approach 

to valuing ecosystem services in monetary terms is based on the conceptualization of 

ecosystems mainly in terms of capital stock. Formation of values is influenced by the 

robustness and accuracy of the various market and non-market based valuation 

methodologies in capturing the services from the ecological production functions.  

This is especially true for hydrological services, nutrient load and waste minimization 

services. Understanding ecological production functions through collaborative effort 

between economists and ecologists provides the necessary and basic information on 

issues critical for carrying out the valuation exercise. 

Some of the relevant issues needed for good valuation include: 

a) State of the ecosystem and corresponding functional form of the 

ecological production function 

b) Drivers of change, their impact on the ecosystem and the resultant 

change(s) in the flow of ecosystem services 

c) Units and measurement of ecosystem services 

d) Additional perturbations leading to  changes in the flow of ecosystem 

services (basically marginal change in ecosystem benefits as a 

response to marginal change in drivers) 

e) Spatial and temporal considerations relating to ecosystem change 

f) Gainers and losers in the process of ecosystem change 

g) Property rights for the ecosystem services 

 

Economic valuation of additional flow of services done through a transparent process 

would greatly help in deciding the payment structure however, there are evidences 

where PES can be put in place without even going for economic valuation (Kosoy, 

2008).  Initial condition and state of land (cultivated ecosystems) would enable the 
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owner to discern the base flow of services. Any incremental intervention arising out 

of management policy can shed light on the relationship with payment scheme.  This 

is also known as marginal change in ecosystem services and benefits. The scales of 

human intervention (administrative unit) and ecosystem services are important 

considerations as they always exist  at different levels of hierarchy (Wilbanks, 2006). 

Also, losers and gainers in this process of change due to policy response are different 

actors, so a clear cut marking of stakeholders along with the ownership / property 

right over services (land) would help in designing suitable PES scheme. 

 

Valuation is only one element in the effort to improve the management of ecosystems 

and their services.  Economic valuation may help to inform management decisions, 

but only if decision-makers are aware of the overall objectives and limitations of 

valuation techniques particularly  the assumptions on which the valuation is based or  

the fact that the information available to them  a typical number, might not reveal the 

local institutional set up or its dynamics. Economic value of a service might come up 

very high but it may not prove to be enough for the beneficiary and provider to trust 

each other on delivery and payment if enabling institutions are absent. The main 

objective of valuation of ecosystem services is to indicate the overall economic 

efficiency of the various competing uses of a particular ecosystem. That is, the 

underlying assumption is that the ecosystem resources should be allocated to those 

uses that yield an overall net gain to society, as measured through valuation in term of 

the economic benefit of each use adjusted by its costs. Some of the key messages 

emerging from the valuation of environmental services are:   

a) Valuation of ecosystem services has to be context specific, ecosystem specific 

and guided by the perception of beneficiaries besides the opportunity costs of 

sustainable farming.  In the short run, the productivity might decline a bit 

b) There should be more focus on the valuation of marginal changes of 

ecosystems rather than on the value of ‘total’ ecosystem 

c) The initial condition and state of the ecosystem is important in valuation of 

ecosystems 

d) Valuation should be done for ecosystem services assuming that they are 

independent of each other 
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e) Establishing property rights for the ecosystem is critically important for 

valuation 

f) While doing valuation, issues of irreversibility and resilience must be kept in 

mind; Uncertainty is one of the key challenges in valuation of ecosystem 

services requiring the incorporation of sensitivity analysis  

g) Stakeholder participation and embedded outcomes in the institutional 

processes would enable valuation that is more authentic and acceptable to the 

decision makers 

The services from agro-ecosystems might be treated as externalities from the farmers' 

perspective and even if identified and acknowledged these tend to be under-produced 

and undervalued. There have been innovative response policies to sustain these 

services through valuation and payment for those services by the beneficiaries to the 

providers thus inducing  farmers to adopt practices that generate higher levels of 

services (Landell-Mills and Porras, 2002, Ferraro 2001; Pagiola, 2007).  

 

 

At theoutset, the paper assesses the feasibility of PES in India as a response to land 

degradation, the paper then discusses the extent and severity of land degradation 

identifying the drivers of change in India. As  part of the management strategy, PES is 

designed with the intention to create incentive structure for the farmers to adopt 

sustainable land tillage practices and precision agriculture.  

 

3. Land Degradation in India: Land degradation and desertification are one of the 

most serious environmental problems humanity is facing today. Globally almost 18 

percent of the earth’s vegetated land –have been degraded as a result of human 

activity.  There are three types of major land degradation in India- soil erosion, Soil 

salinity and water logging. In India, 173.64 million ha, or 53 percent, of the total 

geographical area is affected by the problem of declining capability to deliver various 

ecosystem services (Government of India, Ministry of Environments and Forest, 

2006).   Table 1 provides the various estimates of land degradation in the country: 
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Table 1: Surveys/ Estimates of Degraded Lands in India 

 

Agency/Organisation Year Extent  

(in m ha) 

Criteria for delineation 

National Commission on 

Agriculture (NCA) 

1976 175.00 Based on secondary data only 

Society for Promotion of 

Wastelands Development 

1984 129.58 Based on secondary collected 

data 

Ministry of Agriculture, GOI 1985 173.64 Based on the land degradation 

statistics for the States 

National Remote Sensing Agency 1985 53.3 Mapping on 1:1 million scale 

based on remote-sensing 

techniques 

National Bureau of Soil Survey and 

Land use Planning (NBSSLUP) 

1994 187.70 Mapping on 1:4.4 million scale 

based on Global Assessment of 

Soil Degradation (GLASOD) 

guidelines 

Ministry of Agriculture, Deptt. of 

Agriculture & Cooperation 

1994 107.43 Based on the land degradation 

statistics for the States 

Department of Land Resources 2000 63.84 Mapping on 1: 50, 000 scales. 

Thirteen categories of 

Wastelands delineated. 

 Department of Land Resources  2005 55.27 Mapping on 1:50,000 scale. 

(Source: Ministry of Agriculture, 2006) 

 

The information presented in Table 1 showsthat there have been a multiplicity of 

approaches for assessing land degradation in India. A number of agencies have been 

involved in estimating land degradation or wasteland. The estimates however, vary 

significantly in terms of/ definition, coverage, methodology, and periodicity. Most of 

the statistics published by different organizations on degraded lands are only guess 

estimates lacking scientific base for data acquisition and do not have spatial extent. 

The wasteland map of the Department of Land Resources cannot be considered as 

such a base data for degraded lands. Some of the categories of the wastelands, such as 

the steep sloping lands, scrub and without scrub lands, snow covered lands etc. have 

been recognized, as wastelands, which may not necessarily, be the degraded lands 

(Ministry of Agriculture, GoI, 2006). There is thus a need to evolve a scientific 

approach for mapping of degraded land to overcome the fallacies of various statistics. 

 

In India arid zone covers about 3, 20, 000 sq. kms (12 percent of the geographical 

area). There is an additional 70,300 sq.kms. area of cold desert besides this. Rajasthan 

occupies the greater part of the Indian arid landscape and about 60 percent area of the 

State, lying west of the Aravallis followed by Gujarat (19 percent), Punjab & Haryana 
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(9 percent) and Karnataka & Andhra Pradesh (10 percent). Recently, a pilot project 

was taken up by ISRO to evolve and standardize the methodology for Desertification 

Status Mapping (DSM). The study areas pertaining to different agro-ecological zones 

in both hot and cold regions were selected for carrying out the pilot project. A 

comprehensive national level classification system and the methodology for 

desertification status mapping has been evolved and standardized. IRS-LISS III data 

has been successfully used to prepare D S Ms for the study areas pertaining to both 

hot and cold desert region of India on 1: 50,000 scale (ISRO, 2006). While the 

Western parts of India especially Rajasthan and Gujarat cover greater portion of 

desert land, resultant force of primary and proximate drivers cause drought or drought 

like situation in other states as well. The highest percentage of good soil is in Andhra 

Pradesh, wherein 66.27 percent of the land is classified into first three land quality 

classes. However, the share of good quality soil is merely 10.14 percent in Orissa. 

Southern and northern region have good soils and eastern region has poor soils 

(Sharma, 2006).  Sharma (2006) has classified the area of some of the States in India 

into two, as (i) good soils and (ii) poor soils. These States were selected on the basis 

of agricultural production during the period 1973-74 to 2003-04. The area under first 

three land quality classes has been classified under good soil and the rest under poor 

soil.  

 

As per various estimates, about 45 percent of the total geographical area of the 

country is degraded due to different degrading agents. The States suffering from 

severe degradation are Mizoram (89%), Himachal Pradesh (75%), Uttar Pradesh 

including Uttaranchal (76%) and Kerala (67%). Water erosion is widespread in 

Madhya Pradesh including Chhattisgarh, Andhra Pradesh, and Uttar Pradesh 

including Uttaranchal, Maharashtra, Karnataka, Jammu & Kashmir, Gujarat and 

Orissa.  The wind erosion is conspicuous in Rajasthan and Jammu & Kashmir (cold 

desert). The areas under water logging are more in Uttar Pradesh, Kerala, Bihar 

including Jharkhand and Andhra Pradesh. Large areas in the states of Rajasthan, Uttar 

Pradesh and Maharashtra are under saline/alkaline soils. Finally, acid soils are 

prominent in Madhya Pradesh including Chhatisgarh, Arunachal Pradesh, Mizoram, 

Meghalaya and Bihar including Jharkhand.  

The governments at various levels have designed the response strategies ranging from 

technical to legal to economic responses to halt the pace of land degradation (NAP, 
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2001). The reward for sustainable land management practices has also been 

envisioned. If the government at centre and more at state level encourages sustainable 

land practices through reward for the enhanced ecosystem services, the upward spiral 

of land degradation can be halted. Before we explore the possibility of applying PES 

and potential constraint in its execution it would be important to analyse the drivers of 

land degradation in the country.  There are two types of drivers of land degradation in 

India direct and indirect. 

Direct drivers are: 

a) cultivation of soils that are fragile, or exposed to erosion by wind or water; 

reduction in the fallow period of soils, and lack of organic or mineral 

fertilizers; 

b) overgrazing; 

c) urbanization; 

d) overexploitation of woody resources; 

e) uncontrolled use of fire for regenerating pasture, for hunting, for agricultural 

clearing, or for setting certain social conflicts; 

f) unsustainable agricultural practices; 

g) irrigation of soils prone to salinisation, alkalinisation or even water logging. 

 

Indirect drivers of land degradation are: 

a) The need for immediate requirement of  increased production of grains and 

meat arising out of demographic change; 

b) Trade and globalisation, primarily international competition and unfavorable 

terms of exchange; 

c) Insufficient knowledge of the long-term consequences of applying particular 

technologies. 

 

4. PES as a Response Measure:  As a management strategy, PES is designed with 

the intention to reward the farmer, land user for sustainable tillage and ecosystem 

services enhancing fertilizers, irrigation, pesticides and post harvest (fallow) practices.  

The result of such practice  in terms of nutrient cycling, prevention of soil erosion are 

clearly acknowledged by the State and farmers but the farmers are too preoccupied 

with the short term goal of greater productivity. Poverty amongst the land users is 
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another reason for seeking short term benefits a thereby holding on to a myopic 

vision.  

 As discussed above, the PES would require the clear understanding of structure, 

functions and subsequent services (outcome of functions and processes). As a result 

of sustainable farming practices including sustainable irrigation, reduced fallow 

period and organic manure, would lead to reduced erosion, water logging, 

maintenance of nutrients and moisture retention. These benefits would accrue to the 

owner and farmers as well as nearby fellow farmers.  The benefits are long duration in 

nature and if the farmer is not the owner, adoption of such practices might not be 

possible. Even for those farmers, who are aware of the consequences of their 

unsustainable farming practices, the goal can still be short term profit maximization 

(Kumar, 2004).  The State can have better information on ecological implications and 

she will have to place incentive structure in the form linking it with norms of tillage, 

fertilizer use and irrigation medium (drip vs. tube well).  

For land based ecosystem services, the spatial scale and hierarchy of decision making 

units should be clearly understood by the agents involved in the PES. As given in the 

figure below (see Fig 1), the dynamic complex of micro-orgasms and landscape 

metric should be assessed as it enters the domain of different beneficiaries.  The land 

owners are the local beneficiaries and variety of seeds and storage of carbon are 

national and global benefits.  
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Figure1. Spatial scale of metrics that relate to environmental services from agriculture  

(Source: Dale and Polasky, 2007) 

 

 

The benefits of these services which range from soil microorganisms to water flow  

would be going to the local farmers, regional agencies, national government and 

therefore to theglobal community as such. The incremental impact land management 

practices of farmers should be evaluated explicitly if the reward (or compensation) 

arrangement needs to work effectively.   While estimation of economic values of 

environmental services from agricultural land would provide the credibility to the 

decision making process, adequate caution should be taken in using those values.  

Under the PES scheme, it is essential for beneficiaries or service buyers to develop a 

baseline in order to assess PES additionality—failing to do so, may well mean  

wastage of all PES funding by paying for things that would have happened anyway. 

The PES payments need to be applied strategically so that additionality can be 

demonstrated clearly (Wunder, 2007). This can be done through the introduction of  

extension programmes by the state Agricultural Department (Extension and Outreach 

Division) in various states of India  that are meant to create awareness and provide 
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suitable outreach activities. Thus, a greater emphasis on identifying the ‘additional 

services’ is required. On payment matter, it should be no less than the difference in 

returns compared to the landowners' best alternative land use (or they will not 

participate), and no more than the value of the benefit provided (or it would not be 

worthwhile to provide the service for). Estimation of economic value proves to be too 

hard for some of the services especially for biodiversity conservation for this reason, 

and to limit budgetary requirements, all existing PES programs implicitly or explicitly 

base payments on the opportunity costs of the main alternative land. Therefore 

identification of appropriate opportunity costs is imperative.. 

 

The design of PES including the payment, delivery, basis and its status (measurable / 

non- measurable) would greatly facilitate the execution of PES. Following Table 

provides a glimpse of the possible mechanism: 

 
  

Table2: Mechanisms for the delivery of environmental services through PES Scheme 

 

Service  Delivery via 

PES 

Spatial 

focus of 

PES 

Collective 

action  

Measurable  Basis of 

Payments  

Pollination  

  

Through effects 

on 

habitat/resource 

quality and 

distribution  

Landscape 

level  

Preferable  Difficult, 

some proxy 

measure 

would be 

required  

Targeted 

changes to 

management 

practices  

Water 

regulation  

  

Through 

establishment 

of buffer zones 

and appropriate 

cropping and 

management  

Wash-land 

areas for flood 

water storage  

Catchment 

level and 

individual 

farm level  

Buffer 

zones 

would 

ideally be 

established 

at the 

catchment 

level  

  Targeted 

changes to 

management 

practices  

Direct payment 

for wash-land 

areas  

Water 

purification  

  

Buffer zones 

and appropriate 

cropping and 

management  

Reduced 

stocking 

density  

Catchment 

level and 

individual 

farm level  

As above  Improved 

water 

quality can 

be 

determined 

but difficult 

to attribute 

to 

individual 

action  

Targeted 

changes to 

management 

practices  

Carbon 

sequestration 

Through less 

intensive land 

Global but 

action at 

No  Changes in 

soil carbon 

Targeted 

changes to 
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Service  Delivery via 

PES 

Spatial 

focus of 

PES 

Collective 

action  

Measurable  Basis of 

Payments  

 

 

 

 

 

 

Peatland  

 

use; forestry or 

grassland, 

minimise 

cultivation and 

incorporate 

crop residues, 

utilise field 

margins  

  

Re-vegetation 

and re-wetting, 

removal of 

drainage 

gullies, 

extensive 

management  

individual 

farm level  

can be 

measured. 

But must 

establish 

baseline.  

Proxy, 

measures 

carbon in 

vegetation  

management 

practices or  

Payment linked 

to measured 

levels of soil 

Carbon  

Reward 

structure must 

be long-term  

Erosion 

regulation  

 

Appropriate 

management, 

incorporation of 

crop residues, 

cover and/or 

inter cropping, 

retain 

hedgerows  

Farm level  Not 

needed  

Difficult to 

accurately 

measure 

erosion and 

hard to 

establish 

baseline 

levels  

Targeted 

changes to 

management 

practices  

Waste 

regulation  

 

Utilise 

biosolids and 

other similar 

organic 

material as 

fertiliser on 

appropriate 

crops  

Farm level  Not 

needed  

  Reward per unit 

of biosolid or 

organic material 

used as 

percentage of 

fertiliser input  

Biodiversity  

  

Preservation of 

habitat status, 

species and 

genetic 

diversity  

Landscape 

and farm 

level  

Preferable  Species 

number and 

diversity  

Habitat 

quantity and 

quality.  

Targeted 

changes to 

management 

practices and/or  

Direct link 

between species 

number and 

payment  

Increased 

reward for 

improvedhabitat 

quality  

Landscape 

preservation  

 

Preservation of 

hedgerow, dry-

stone walls, 

architectural 

features etc  

As a side-effect 

of other service 

Landscape  No  Arbitrary 

and 

subjective  

Targeted 

changes to 

management 

practices  
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Service  Delivery via 

PES 

Spatial 

focus of 

PES 

Collective 

action  

Measurable  Basis of 

Payments  

delivery  

 

(Source: Adapted from Rowllet, Postchin, Hainse-Young and Kumar, 2008) 

 

 

 

Looking at the Table 2, it is evident that once the  steps are spelt out, the most 

defining character of PES for land based ecosystem services would be the feature of 

prevailing market. A review of PES for land based ES suggests that it could succeed 

where the agents and instruments of market had relatively robust characters. This 

requires institutions – formal and informal – to be in place and various enabling 

conditions relatively well-developed. Such cases are less frequent especially in case of 

developing countries where functioning of markets even for normal factors like 

capital and labour are far from perfect, the governance is poor  and social 

infrastructureand institutions  are in a nascent stage. In such situations the functioning 

of market for ecosystems services is difficult to realize. However, a careful analysis 

suggests that proper focus on instruments, which can further enable the markets, could 

prove to be a highly desirous action that governments, social planning bodies and 

similar institutions can regulate on their own behalf.  

 

5. Capacities required for execution of PES for land based Ecosystem services in 

India 

A comprehensive survey of capacity needs for PES for land degradation was carried 

out by the Ministry of Environment and Forests (MoEF), Government of India during 

2006-2007 (http://ncsa.undp.org/). This exercise conducted across the country was 

concerned with the country’s capacity – the abilities of individuals, groups, 

organizations and institutions- to address  priority environmental issues as part of its 

efforts to achieve sustainable development. This effort was part of a bigger 

assessment on India’s capacity requirements to implement the three ‘Rio 

Conventions’ – biodiversity (CBD), land degradation (UNCCD) and climate change 

(UNFCC). The capacity needs were identified in four stages.  

http://ncsa.undp.org/
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In a diverse country like India, PES would not succeed if the necessary institutional 

and individual capacity needs are not met. In order to understand the types of 

capacities needed at various levels, a detailed baseline survey and group focal 

meetings were conducted in states of West Bengal, Rajasthan, Gujarat, Maharashtra 

and Tamil Nadu. These are the states where the degradation is apparent in its most 

serious form. The survey was conducted for governmental agencies, NGOs and R&D 

Institutions of the State (land is a State issue in India) to assess the following 

capacities: 

 

a) capacity to conceptualize and formulate policies, legislations, 

strategies and programs related to PES 

b) capacity to implement National Action Programme to combat land 

degradation 

c) capacity to undertake international cooperation and develop sub-

regional and/or regional action programmes  

 

d) information collection, analysis and exchange the hierarchy of 

ecological scale 

e) capacity to do economic valuation of Ecosystem services 

f) transfer, acquisition, adaptation and development of technology  

g) capacity building, education and public awareness  

h) financial resources and nancial mechanisms  

 

The assessment of capacities under each head has been done after reviewing the 

details of successful execution of PES for similar institutional set ups elsewhere.  

However, in the Indian context, a few subheads need particular attention these are: .  

(a) effective participation at all levels and of all sections in PES 

(b) lands that are not yet degraded  and any need for PES there 

(c) and, traditional knowledge. 

 

 

6 Methodological Approaches 
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The assessment of capacity to undertake PES response to address land degradation 

requires some comparison and nominal measurement of capacities. But before that, 

we need to make some refinement in our definition of capacities. A department or 

personnel may have high technological, financial and other capabilities. But without 

commitment, it would not  be delivering the services it can otherwise offer. 

Alternatively, a set of officials or group of workers may have high commitment. But 

without the necessary resources like appropriate skills and adequate finance, it cannot 

perform to its potential. Therefore, capacity can be conceptualized as consisting of 

two components: capability and commitment. A high level of one without a matching 

high for the other does not imply a high capacity. Both capabilities and commitment 

to each key capacity needs would be expressed in a 3-point scale:  

 

poor: -1   moderate: 0  excellent: +1 

 

The idea is that one poor capacity and one excellent together can be considered 

moderate capacity. These scores can then be aggregated for summative findings.  

 

The database for assessment consists of three volume National Action Programme 

reports of the Government of India(GoI, 1999)Considering that the existing capacities 

in any particular need may not be uniform over time and space in this vast and 

complex country we made some categories. We include two types of divisions: 

 

I. By levels:  Centre, State and Local levels 

II. By region:    

1. Core dryland region:   west and north India  

2. Peripheral dryland region:  south and east India 

 

Assessment in the 3-point scale was done for each capacity needs – separately for (i) 

capability and (ii) commitment -- of each obligation, for each of the 5 regions. For 

each capacity requirement we got 10 readings. Altogether, we made above 600 

assessments. Thus each capacity need had 10 scores in 3 point scale. Their aggregates 

were grouped as: 

 

sl. no. includes scores: Characterization 
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1 
+5 to +10 

Strong 

2 
0 to +4 

Sufficient 

3 
-5 to -1 

Deficient 

4 
-10 to -6 

Very weak 

 

From a review of the database, we assigned a score, in a 3-point scale, for capability 

and commitment to each key capacity need, separately for 5 divisions (center, states 

and local separately for the core and peripheral regions). The necessary workshops 

organized were organized by the Ministry of Environment and Forests in 2006-07. In 

addition, six workshops were organized in different parts of India and each workshop 

included on an average 75 stakeholders who could potentially be involved in PES in 

their respective regions. The questionnaires were circulated in the workshops and the 

respondents were briefed on the requirements of the questionnaire there itself. 

Answers were sought on the basis of pre-defined codes specified for each question in 

the questionnaire. These codes were further categorized as high, medium, low and 

missing. The team has received a total of seventy-four questionnaires and the same 

have been used for further analysis.    

 

The table below gives the stakeholder-wise responses received in all the workshops 

attended and organized by the team.   

 

 

Table 3 List of Total Respondents  

 

Category Number 

Government 15 

NGO 33 

R& D Institutions & Universities 18 

Civil Society 8 

Total 74 

 

 

 

Based on the responses received on the questionnaires, certain key capacities have been 

identified. The results drawn from the survey are presented below:   

 

Table 4 Capacity to implement PES at the sub-regional and/or regional level 

 



Please do not circulate, paper under revision, Draft 1 

 

17 

 

Category  0 High Medium Low Total 

Government Count 

% of 

Total 

3 

4% 

1 

1% 

10 

14% 

1 

1% 

15 

20% 

NGO Count 

% of 

Total 

1 

1% 

7 

9% 

9 

12% 

16 

22% 

33 

45% 

R&DUniv Count 

% of 

Total 

0 

 

10 

14% 

8 

11% 

0 18% 

24% 

Civil Soc Count 

% of 

Total 

3 

4% 

1 

1% 

4 

5% 

0 8 

11% 

Total Count 

% of 

Total 

7 

9% 

19 

26% 

31 

42% 

17 

23% 

74 

100% 

Note: 0- stands for missing 

High and medium represent sufficient capacities and low represents capacities, which 

require immediate attention. 

 

Table 5 Clarity on PES requirements in the context of India  

 

Category  0 High Medium Low Total 

Government Count 

% of 

Total 

0 8 

11% 

5 

7% 

2 

3% 

15 

20% 

NGO Count 

% of 

Total 

9 

12% 

3 

4% 

13 

18% 

8 

11% 

33 

45% 

R&DUniv Count 

% of 

Total 

3 

4% 

4 

5% 

6 

8% 

5 

7% 

18% 

24% 

Civil Soc Count 

% of 

Total 

0 4 

5% 

3 

4% 

1 

1% 

8 

11% 

Total Count 

% of 

Total 

12 

16% 

19 

26% 

27 

36% 

16 

22% 

74 

100% 

Note: 0- stands for missing 

High and medium represent sufficient capacities and low represents capacities, which 

require immediate attention. 

 

Table 6 Capacity to Source Funds for initial action on PES 

 

Category  0 High Medium Low Total 

Government Count 

% of 

Total 

2 

3% 

4 

5% 

5 

7% 

4 

5% 

15 

20% 

NGO Count 

% of 

Total 

8 

11% 

3 

4% 

18 

24% 

4 

5% 

33 

45% 
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R&DUniv Count 

% of 

Total 

1 

1% 

2 

3% 

8 

11% 

7 

9% 

18% 

24% 

Civil Soc Count 

% of 

Total 

0 2 

3% 

1 

1% 

5 

7% 

8 

11% 

Total Count 

% of 

Total 

11 

15% 

11 

15% 

32 

43% 

20 

27% 

74 

100% 

Note: 0- stands for missing 

High and medium represent sufficient capacities and low represents capacities, which 

require immediate attention. 

 

Table 7 Capacity to collect, analyze exchange information among various stakeholders 

like private sector, NGOs, State Institutions and Central Government Departments 

 

Category  0 High Medium Low Total 

Government Count 

% of 

Total 

0 

0% 

6 

8% 

4 

5% 

5 

7% 

15 

20% 

NGO Count 

% of 

Total 

2 

3% 

9 

12% 

14 

19% 

8 

11% 

33 

45% 

R&DUniv Count 

% of 

Total 

5 

7% 

5 

7% 

4 

5% 

4 

5% 

18% 

24% 

Civil Soc Count 

% of 

Total 

0 

 

3 

4% 

4 

5% 

1 

1% 

8 

11% 

Total Count 

% of 

Total 

7 

9% 

23 

31% 

26 

35% 

18 

24% 

74 

100% 

Note: 0- stands for missing 

High and medium represent sufficient capacities and low represents capacities, which 

require immediate attention. 

 

 

Table 8 Linking national, regional and sub-regional data and information centers more 

closely with global information sources  

 

Category  0 High Medium Low Total 

Government Count 

% of 

Total 

1 

1% 

5 

7% 

7 

9% 

2 

3% 

15 

20% 

NGO Count 

% of 

Total 

3 

4% 

7 

9% 

11 

15% 

12 

16% 

33 

45% 

R&DUniv Count 

% of 

Total 

1 

1% 

4 

5% 

5 

7% 

8 

11% 

18% 

24% 
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Civil Soc Count 

% of 

Total 

1 

1% 

0 4 

5% 

3 

4% 

8 

11% 

Total Count 

% of 

Total 

6 

8% 

16 

22% 

27 

36% 

25 

34% 

74 

100% 

Note: 0- stands for missing 

High and medium represent sufficient capacities and low represents capacities, which 

require immediate attention. 

 

The capacity to provide scientific and technical education and training to decision 

makers, managers, and personnel who are responsible for the collection and analysis 

of data for the dissemination and use of early warning information on drought 

conditions and also the capacity to inform public of the status and usefulness of PES. 

On the whole, Indian institutions seem to be well equipped to meet the PES 

requirements. We assigned, for nearly 80% of the requirements, the existing (key) 

capacities in India for meeting the PES as adequate. The rest – a little above 20% of 

requirements, were regarded as relatively poor. This was true for both capabilities and 

commitments. In some of the requirements capabilities were regarded as adequate but 

commitments low. But overwhelmingly (in 85%) commitments matched capabilities 

in each (key and special) capacity needs.  

Except for the arid states, very little interest has been shown for use of PES over lands 

that are not yet degraded. Till mid-eighties the thrust was mainly on promoting 

agricultural growth under assured irrigation areas. In more recent years, drought prone 

areas and secondly improving productivity in rain fed agriculture have drawn interest. 

These interests were motivated by general recognition of the adverse impact of 

degradation on human well being. This led us to classify resource allocation by the 

Centre for designing PES as low commitment though capability was not low. Neither 

did the Center promote awareness or participation for preventive work on vulnerable 

land. The core dryland region and the States did better by responding to the local 

needs and urgency.  

 

The concerned agencies in the field are capable of preparing long term flexible 

strategies, promote policies, design institutional and legal frameworks for PES and 

make regular review and progress report. But much of the commendable work 

remains like good effort in isolation - a comprehensive PES for sustainable land use 

policy is in reality yet to come in place. Drought preparedness and management, 
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alternative livelihood projects, sustainable agricultural practices, and mechanisms for 

assisting environmentally displaced persons are not fully developed. But the capacity 

of the institutions to estimate the economic value of soil and water retention function 

as a consequence of different farming practices aremore than adequate. The capacity 

for valuation is better developed in the coastal areas than the arid areas.  

 

7. Discussion and Conclusions:  

PES tools could prove effective in management of land degradation in country like 

India where this appears to be serious problem in turn posing a serious threat to food 

security for the growing population in the long run. A detailed survey of the capacity 

to undertake and execute the eight aspects of PES of the existing relevant institutions 

in India at State and Central levels reveal interesting results.  Most of the valuation is 

expressed in terms of total economic value and impact of marginal action in the field 

is either not understood or poorly understood. Valuation was nonetheless regarded 

and accepted as a potent tool for designing response policies by 90% respondent at all 

India basis.  In absence of a comprehensive approach the weaknesses are more 

manifest in lower levels, at the local levels and in the peripheral dryland region. In 

core dryland region both resource availability and participation may be regarded as 

adequate. But in the peripheral dryland regions, effective participation at all levels and 

of all sections for combating desertification suffers from both capability and 

commitment. Mainstreaming is moderate. Besides, the measures used are generally 

the forest and water management measures. Multifarious needs for combating 

desertification are not met. Multiplicity of laws and programmes, in absence of 

coordinated approach and prioritization seem to have led to limited achievements 

despite substantial amount of resources allocated for several related programmes.  

 

Implementation ability in India is high. The success waits for mainstreaming of PES 

work. At present, except the states of the core region, nowhere else does it feature 

with prominence. Promoting awareness and participation for PES is required along 

with mainstreaming. 

 

Information collection systems are well established with their reach in remote areas 

and linking all levels. Modern technology and standards are used. But the content 

awaits improvement. Much relevant information like land converted from agriculture 
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to aquaculture, some grassland in arid regions, abandoned mine lands, land degraded 

due to mining and industrial projects, flood induced degradation etc. are not available. 

Needless to add, subsequent change (loss) in ecosystem services is either poorly 

known or entirely unknown.   The information collected is of technical nature. 

Information collection machinery does not address the needs of local communities, or 

use non-governmental expertise. Nor is the dissemination to state and local levels 

adequate. Poor integration between information generation and policy formulation 

affects the merits of the programmes.  

 

In the matter of institution building, training and development of relevant local and 

national capacities for implementing the PES the conditions in the core dryland region 

is not unsatisfactory. But this is not yet an integral part of capacity building works in 

the periphery or even for the centre. The general institutional situation in the country 

is such that the multiple causes of desertification may be addressed and different 

sections may be involved. But there is not much effort to create awareness and 

facilitate the participation of local populations and nongovernmental organizations for 

PES. Adequate resources, in accordance with the circumstances, are not allocated for 

training and understanding of PES and how it can work.  

 

Ecosystem service of the cultivated and other lands related research as well as 

technical and scientific cooperation is mostly confined to central laboratories. 

Regional and local research capabilities are not very high. Research priorities 

reflecting different local conditions, and addressing the specific needs of local 

populations are low. Neither is there much exploration of the relationship farming 

practices and ecosystem services nor is there much effort at any level to integrate, 

enhance and validate traditional and local knowledge in improving the use of PES.  

Beyond the Central institutions very few others benefit from bilateral and multilateral 

arrangements.  

 

Considering the variety of relevant ecosystem services and its beneficiaries spread at 

different spatial scale e. g. lowland and upland Indian’s mobilization of financial 

resources appear to be be adequate. A satisfactory mechanism also exists for 

facilitating necessary funding at the state and local levels, or for participatory 

programmes involving non-governmental organizations. However, there is not much 
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success in developing innovative methods and incentives for mobilizing resources. 

Private sector participation is often mentioned. But little has been done to motivate 

the private sector players, to create incentives for them, or to extend legal support for 

their possible efforts. As such, private sector shows little commitment, to engage only 

casually in combating desertification.  

 

 Such were the considerations that we used for assigning a particular score to a 

capacity need at a particular level and a region. The following table is a summary of 

the scores assigned. These are obtained by aggregating the scores over all requirement 

and capacity needs for successful implementation of PES. Since it is an aggregate 

over all capacity requirements, the weights influence the data. Hence we used only the 

8 key capacities, and excluded the subheads needing special attention.  

  

 

The depiction of strengths and deficiencies clearly indicate that the country is strong 

in large number of capacities especially in terms of opinion building and informing 

the stakeholders about the usefulness of the PES. However, valuation of incremental 

change in ecosystem services appears to be wanting. There are other inadequacies that 

need immediate attention. This essentially should be done by  first, mainstreaming 

PES as a potent response for major natural resource sectors including land ; second, 

the requirement of policy coherence across Ministries and National R & D Institutions 

would strengthen the case for PES. Third, additional financial support in certain 

critical areas of Land Degradation especially for the services which are difficult to 

monetise, the incentive could be designed based on expert’s opinion. Fourth, capacity 

building for acknowledging complexities and interdependence of natural and 

manmade drivers of land degradation and learning from International experiences in 

PES can be quite helpful 
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