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Foreword  

The Kenya Marine and Fisheries Research Institute through the East African Forum for Payment for 
Ecosystem Services (EAFPES) hosted the second regional PES and CCD workshop. The first workshop 
held in November 13-15th 2012 was mainly an awareness creating workshop. This year’s workshop was 
on Capacity building in the Western Indian Ocean region on PES and CCD. 

Payment for Ecosystem services is a new tool for conservation where conservation efforts are rewarded 
so as to motivate people and to reward conservation efforts. The command and control methods of 
conservation of yesteryears have totally failed in most parts of the world. This was mostly because most 
poor people who depend directly on natural resources were denied access to these resources in the 
name of conservation. PES principles stipulate that the providers of ecosystem services are 
compensated by the service users. The service that is being provided has to be clear and the contract 
between the provider and the receiver of the service binding. 

Climate change has threatened to wreak havoc on our ecosystems especially the ones that have not 
been well conserved over the years. The increasing human population has also continued to put more 
pressure on our ecosystems. The demand for development especially in developing countries is quite 
high calling for governments to seriously think about incorporating climate change mitigation and 
adaptation measures in their development blue prints. PES is one such tool. 

The Capacity building course on PES and CCD has been funded by Western Indian Ocean Marine Science 
Organization (WIOMSA) and other partners like Ecosystem Services for Poverty Alleviation (ESPA) and 
Climate Development and Knowledge Network both of United Kingdom. The course participants will be 
taught on the principles of PES and success stories from the region. They will also have an opportunity 
to create climate compatible scenarios and compare them to the Business As Usual ones. It is hoped 
that with this training, more interest on PES will be generated and that Climate Compatible 
Development will considered in the Western Indian Ocean region. 
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Background Information 

Healthy and well-functioning ecosystems provide services that are fundamental to the human well-
being. Valuable ecosystem functions and characteristics, such as providing clean air, pure water, rich 
soil, and healthy biological activity are embedded in virtually every product we buy, but their 
contributions are often neglected and unvalued. Ecosystems also provide a host of benefits that never 
enter the market system but nevertheless provide huge direct benefits to people. In WIO region, 
coastal and marine ecosystems provide critical but undervalued ecosystem services, supporting not 
only coastal inhabitants but all life on the planet. For instance, mangrove and seagrass beds play 
important roles of, protecting shorelines from erosion, providing habitat for fish and other wildlife, as 
well mitigating climate change effects through carbon sequestration. 

Payment for ecosystem services (PES) is a market-based conservation tool that aims to reward 
landowners and custodians for protection of ecosystem services (ES) their land provides. PES provides a 
financial incentive for conservation and even restoration in return. Custodians are contractually obliged 
to undertake land use practices that will ensure continued supply of ecosystem services. 

Despite the multiplicity of ecosystem services provided by coastal and marine ecosystems and their 
potential to be recruited in payment for ecosystem services schemes, there lacks the necessary 
knowledge and skills to transform this potential into tangible benefits for the local people involved in 
conservation. There is a scarcity of PES experts and practitioners in WIO region who can identify 
potential sites and design PES initiatives that suit those sites and local communities and come up with 
guidelines to be followed.  

Climate Change as a Pressing Factor in Coastal Management 

Climate change is affecting Western Indian Ocean countries, and in most states it is affecting the 
structure and function of coastal areas. In this context national policy makers have to make choices 
about which activities to prioritise and pursue to ensure that impacts and losses are minimised. Climate 
change is often seen as a choice that national policy makers must make between supporting activities 
that support adaptation, development or mitigation.  

The concept of climate compatible development suggests that it is possible to build climate change into 
policy options to reduce the need for choice. Payments for ecosystem services is seen as one of the 
many mechanisms by which policy makers can ensure multiple benefits can be achieved from spending 
decisions. Although governments in the region have shown commitments towards implementing 
sustainable development in the coastal areas, resource constraints and lack of trained personnel is still 
a major challenge to realising a triple win. 

Objectives  

To build capacity in the WIO region in Payments for ecosystem services that integrates climate change 
concerns. 

Through the training workshop and a field visit, three main thematic areas will be addressed: 

1) Vulnerability, resilience and adaptation; 
2) Payment for ecosystem services; 
3) Governance for the future. 
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What is Climate Compatible Development? 

Professor Mark Huxham 

Edinburgh Napier University 

Email: M.Huxham@napier.ac.uk 

Introduction  

Climate compatible development (CCD) is a term coined by the Climate and Development Knowledge 
Network (CDKN), an initiative funded by the UK’s Department for International Development (DFID). It 
refers to an integrated development strategy that takes the threat posed by climate change seriously. 
In the words of the originators of the term it is “development that minimizes the harm caused by 
climate impacts, while maximizing the many human development opportunities presented by a low 
emission, more resilient, future” (Mitchell and Maxwell 2010, p.1). There are numerous other terms 
and phrases that describe efforts to respond to climate change whilst simultaneously reducing poverty 
and encouraging human well being. Examples include climate proofing, climate smart, climate change 
adaptation mainstreaming. These phrases apply to adaptation and development; CCD differs from 
these in combining the three dimensions of adaptation, mitigation and development (fig 1)  

In a Kenyan context, the three dimensions might be considered as follows 

 

Hence CCD is sometimes referred to as a ‘triple-win’ scenario. It arose in response to the risk of 
negative trade-offs and lack of integration between the three dimensions. For example an adaptation 
strategy that involves investment in major new, energy intensive infrastructure might be a poor choice 
when viewed from the perspective of mitigation; a mitigation strategy that made energy too expensive 
for the poor would have negative effects on development. So it is important that policy makers and 
planners consider all three dimensions when setting priorities. 

 

 

 

 

 

Figure 1: Diagrammatic figure of the Climate Compatible 

Development. Reproduced from Mitchell and Maxwell 

2010 

). 
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Mitigation 

This refers to reducing the amounts of greenhouse gases (GHG) entering and accumulating in the 
atmosphere; that is it is concerned with addressing the ultimate causes of climate change.  The two 

approaches that can be adopted to achieve mitigation 
are:- 

 Reducing GHG emissions, for example through 
more efficient use of energy or through decarbonising 
energy production. 

 Promoting the removal of GHG from the 
atmosphere through carbon capture and sequestration 
in sinks. 

Adaptation 

This refers to efforts to reduce the effects of climate 
change, either current or anticipated. In Kenya for 
instance, the key elements of National Climate Change 
Adaptation Plan (NCCAP) are:- 

 Building Institutional capacity to address 
adaptation, including information 
 generation, use and sharing and ability to act in the  
      context of uncertainty.  

 Reduce vulnerability of social and bio-physical 
systems. 

 Reduce future exposure to climate impacts and       
extreme events. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Development 

The on-going struggle to improve the wellbeing of all people through realizing, in the words of Kenya’s 
Vision 2030, ‘a just and cohesive society enjoying equitable social development in a clean and secure 
environment’. Key elements might include:- 

 

Photo 2.Judith and Bomani are planting mangrove seedlings. 

This can be adaptation, since mangrove help to protect 

shorelines against anticipated rises in sea-level 

Accommodate impacts of climate change  
Increase awareness of climate change and 
need for adaptation.  
Integrate adaptation actions across partners 
and sectors, promote wider sustainable 
development benefits and take advantage of 
opportunities Climate Change offers Focus on 
the poor and vulnerable and improve equity. 

Photo 1. Amina measuring mangrove trees as part 

of the Mikoko Pamoja project; this is to establish the 

amounts of carbon that can be removed annually by 

this natural carbon sink 
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Policy to take us there - what are the key policies of relevance to achieving CCD in Kenya?                  
There are many policies and laws with potential influence on CCD in the Kenyan coastal zone. Here 
policies are drawn from nine overlapping sectors. The key points are listed below, with the areas of 
emphasis (and the overlaps in these between policies) summarized in Table 1. 

Table 1: A summary of the key themes drawn from policy relevant to nine different sectors. 

 Key theme 

Sector Climate change 
adaptation/ 
mitigation 

Policy 
integration 

Education Economic 
growth 

Participation
/ equality 

Ecosystem 
conservation/ 
restoration 

Climate change √ √     

Coastal zone 
planning 

√ √ √  √ √ 

Development   √ √ √  

Energy √   √   

Environment  √ √  √ √ 

Fisheries     √ √ 

Forests √    √ √ 

Land   √  √  

Planning    √  √ 

Tourism √   √   

 

 

 

 

 

 

Photo 3. Members of the Mikoko Pamoja Community Organization meet to 

discuss how project funds can be used for local development. 

 An increase in income (by household and 
gender); 

 Provision of co-benefits (non-economic); 

 Reduced hunger; 

 Increased livelihood diversity; 

 Reduced reliance on vulnerable income 
streams; 

 Support health improvements;  

 Support equality, including of gender; 

 Improved ‘voice’ or ‘say’ of poorly 
represented constituents;  

 Improve governance structures; 
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What is apparent from Table 1 (and the details listed below) are the extensive areas of overlap and 
synergy between different policies. In particular the importance of facilitating local participation in and 
benefit from, policy is clear in most of the policy instruments. 

Coastal zone policies  

(Responsibility: NEMA) 

Integrated Coastal Zone Management Policy (2007) Draft 

Goal: to guide the sustainable management and equitable use of coastal and marine resources in 
Kenya’. 25 objectives, including:- 

 Link the use and management of coastal zone into resource and land use policies and programmes, 
including those related to economic development; 

 Ensure that adequate information on coastal zone values is available to the local communities, 
general public, and other resource users; 

 Develop workable regulations and guidelines to minimize the impacts of development activities on 
coastal zone environment; 

 Develop and implement coastal zone resource use and management guidelines to be used in 
implementing coastal zone policy; 

 Improve coordination and communication within governments, between various levels of 
government and other stakeholders, particularly the community; 

 Carry out socio - economic evaluation and resource valuation; 

 Participatory approaches in resource management and use. 

Integrated Coastal Zone Management Plan 2011-2015 

 Guide and coordinate planning and management of development in the coastal zone; 

 Put in place appropriate strategies for managing development and growth in coastal zone; 

 Ensure the inclusion of communities and all stakeholders in the planning of coastal zone 
management programmes; 

 Introduce mechanisms for co-management, rehabilitation of ecosystems and sharing of benefits; 

 Ensure equity in access to land and water space and use of coastal resources; 

 Develop and implement a strategy for protection of the coastal area against the impacts of climate 
change; 

Climate change  

Responsibility: Climate Change Secretariat, Ministry of Environment and Mineral Resources; Climate 

Change Unit, Office of the Prime Minister 

National Climate Change Action Plan 2013 – 2017 

There are 8 sub-components of this action plan which are:- 

 Long-term National Low Carbon Development Pathway 

 Enabling Policy and Regulatory Framework 

 National Adaptation Plan 

 Nationally Appropriate Mitigation Actions (NAMAs) 

 Research and Development Technology Transfer 

 National Performance and Benefit Measurement. 

 Knowledge Management and Capacity Development 

 Finance 
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Actions to include:- 

Mainstream climate change risks and opportunities within and across major vulnerable sectors 
including the Coastal Zone Management Plan, the National Disaster Risk Management Response Plan 
and the National Environment Action Plan. 

Forests 

Kenya Forest Service and Ministry of Forests and Wildlife 

Forest Act 2005 (and Forests Bill 2011) 

 Carbon sequestration listed as one of the purposes of forest management 

 Public forest areas must be managed in accordance with a management plan 

 Concessions can be granted subject to an Environmental Impact Assessment License 

 Provision for co-management of forests through the establishment of Community Forest 
Associations (CFAs). 

Forest Policy 2007 

 Role of forests in promoting carbon sinks noted.  

 Land rehabilitation for carbon sequestration. 

 Exploration of opportunities for carbon trade for conservation of forests encouraged. 

Fisheries 

Ministry of Fisheries Development 

Fisheries Management Bill 2012 

Includes provision for the development of regulations to support co-management and the operation of 
Beach Management Units. 

National Oceans and Fisheries Policy 2008 

(i). Good governance (co-management and transparency) 

(ii). Ecosystems approach 

(iii). Pro-poor 

(iv). Precautionary approach 

(v). Public private partnership, 

(vi). Sustainability and environmental integrity, 

(vii). Subsidiarity  

(viii). Equity  

The policy includes measures to: 

 Promote co-management through the role of Beach Management Units 

 Sustainable management of fisheries resources sought. 

 Access to landing sites recognized as an issue in some areas due to development, such as 
hotels. 

Legislation exists on gear restrictions, licensing for boats and fishers and for undertaking aquaculture. 
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Development 

Ministry of Devolution and Planning 

Vision 2030 

Kenya’s blueprint for development between 2008 and 2030, setting out a series of objectives and 
flagship projects, including: 

 Quadruple the contribution of tourism to GDP 

 Double the number of visitors to Kenya 

 Develop two new resort cities on the coast 

 Build one free trade port in Mombasa 

 Develop a national Land Use Master Plan 

 Implement the Tana Delta initiatives. 

The Vision is being implemented through successive five-year plans, with the first covering the period 
2008-2012 and the second 2013 – 2017. 

Planning 

Ministry of Regional Development Authorities 

Regional Development Authorities Policy (2007) 

Formation of the Coast Development Authority, with the following vision: to be the leading agency in 
promoting sustainable utilization of the unique natural resources for increased food production, 
employment and wealth creation in CDA’s area of jurisdiction. 

Environment 

Ministry of Environment, Water and Natural Resources, with the Directorate of Environment and 
National Environment Management Authority (NEMA) within this Ministry. 

Environmental Management and Coordination Act No. 8 (1999) 

The EMCA provides for Environmental Impact Assessment requirements, with the latest guidelines 
produced in 2002 

Environmental Policy 2012 (draft) and National Environmental Action Plan 2009-2013 

The draft National Environment Policy includes the following principles:- 

 Environmental Rights;  

 Right to Development;  

 Ecosystem Approach; 

 Total Economic Value; 

 Sustainable Use; 

 Equity;  

 Public Participation; 

 Subsidiarity; 

 Precautionary Principle 

 Polluter Pays Principle; 

 International Cooperation;  

 Good Governance. 

The policy has many sections of relevance to the coast and climate change, including sections on land, 
climate change, tourism and fisheries. In relation to coastal ecosystems specifically, the policy sets out 
to:- 
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1. Promote sustainable use of marine resources and the conservation of vulnerable coastal 
ecosystems;  

2. Ensure the development and implementation of a harmonized Integrated Coastal Zone 
Management (ICZM) and Integrated Ocean Management Policy, Strategy and Action Plan;  

3. Undertake and support research and training in the conservation and management of coastal 
and marine ecosystems and resources;   

4. Promote closer regional and international cooperation in the conservation and management of 
marine migratory species; 

5. Harmonize and coordinate the roles of various regulatory agencies charged with the 
management of coastal and marine resources. 

In the section on natural capital, the Government commits to:- 

 Quantify and value ecosystem services, assessing how amounts and values of services will 
change under various development scenarios;  

 Create and apply incentives for conservation of natural capital;  

 Develop and apply instruments and methodologies for integrating environment into national 
accounts and planning processes;  

 Ensure cross – and inter-sectoral coordination and policy integration of environmental 
considerations into sectoral policies, programmes, and plans;  

 Develop and implement Environmental Management Guidelines for all sectors;  

 Ensure that cost and benefit analyses on the environment are applied in development planning 
at national and county level;  

 Develop and promote payments of environmental services that ensure that valuable services 
provided by natural ecosystems are captured in the development process;  

 Develop indicators to monitor use of natural capital and the distribution of their benefits 
among stakeholders.  

Land 

Ministry of Lands 

National Land Policy (2007) 

Principles of the policy are:- 

 Equitable access to land for subsistence, commercial productivity and settlement, and the need 
to achieve a sustainable balance between these uses; 

 Intra- and inter- generational equity; 

 Gender equity; 

 Secure land rights; 

 Effective regulation of land development; 

 Sustainable land use; 

 Access to land information; 

 Efficient land management; 

 Vibrant land markets; 

 Transparent and democratic administration of land; 

Section on ‘land issues peculiar to the Coast Region’, recognizing issues of land security and lack of 
ownership. 

Land Act (2012) 

Primarily concerned with facilitating clarity of ownership of land. 

Includes provision for rules and regulations in areas such as providing incentives for communities and 
individuals to invest in income generating natural resource conservation programmes. 
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National Land Commission Act (2012) 

Energy 

Ministry of Energy 

Energy Act (2010) 

Mainly concerned with the production of electricity; Rural Electrification Authority should promote 
renewable energy and consider harnessing opportunities for carbon credit trading to promote 
development of renewable energy sources. 

Draft Energy Policy 2012 

Includes plan to build an oil refinery in Lamu Port. 

Ensure sustainable sources of wood fuel 

Tourism 

Ministry of Tourism 

National Tourism Policy (2006) 

Aims to increase ‘premier’ tourism in coastal area, away from mass tourism; ecotourism encouraged. 

Tourism Act (2011) 

Requires the National Tourism Strategy to address issues including: adaptation and mitigation measures 
to avert impacts of climate change on tourism and tourism products and services; and employ 
measures to ensure equitable sharing of benefits in the tourism sector. 

Strategic Plan 2008 – 2012 

Aim for Kenya to be a global leader in sustainable tourism. 

Climate Compatible Development Scenario Planning: an example using South Coast Mangroves 

The Environment Policy (2012) calls for work to ‘quantify and value ecosystem services, assessing how 

amounts and values of services will change under various development scenarios’. Here is an example 

of how that might be achieved for the mangrove forest sector, following three distinct stages: 

Stage 1 – the current situation 

This example considers the mangrove forests of Kenya from the Mombasa area to the Tanzanian 
border. There are currently 7828 ha of mangroves, between Mwache, Gazi, Funzi and Vanga forests. 
The status and extent of these forests can be assessed using the free on-line tool ‘our ecosystem’, 
developed by the Swahili Seas project: http://icoast.ourecosystem.com/interface/ 

This can allow you to determine the total current carbon available in any patch of forest and the degree 
of risk that the forest is under. 

Data from household surveys in 2010, n= 459 

Work by KMFRI, Edinburgh Napier and Bangor Universities as well as many others has demonstrated 
that people living near these forests rely on them to provide a wide range of resources; for example 
71% of households in Gazi, Funzi and Vanga collect firewood for cooking from the mangrove forests. 
Surveys of primary sources of income or occupation show that only a small minority of people receive a 
regular salary, and that fishing and activities related to fishing are vital parts of the local economy (with 
most of the fish caught relying directly or indirectly on mangrove habitat) – Table 2 

 

 

http://icoast.ourecosystem.com/interface/
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Table 2 -Distribution of primary occupations in Gazi village; 
                                                                              Hence mangrove ecosystems are very valuable for the 

people who live near them and for the regional and global 
ecosystem services that they provide (including carbon 
sequestration).  A summary of the key services that they 
provide, along with the people involved in benefiting from 
these services, is provided in Table 3. 

Recent work (Kirui et al., 2012; Rideout et al., 2013) using 
satellite imagery has established that rates of loss of total 
coverage of mangroves in Kenya averaged 0.7% per year 
over the past 20 years, but that these rates are highly 

variable depending on location. This recorded loss, along with biological indicators of forest quality and 
projected rates of population growth, suggest that current trends in forest use are not sustainable. 

Stage 2 - developing a Business as Usual (BAU) scenario 

(Rideout et al., 2013) developed a risk mapping protocol for Kenyan mangroves that incorporated the 
recorded rates of forest loss over the past 20 years and identified some of the key drivers, or risk 
factors, associated with this loss; these included population growth, proximity to roads and major 
settlements and tourist developments.  Using these risk factors projections were made for the next 20 
years that suggest that rates of forest loss will be highly variable (with almost total loss near Mombasa, 
and very little near Lamu) and with a total loss of 76% of south coast forests by 2032 (Figure 2):

Fishing 21% 

Fish trading 14% 

Makuti weaving 13% 

Odd jobs 11% 

Selling food/drinks  11% 

Unspecified business 7% 

Other   7% 

Paid employment 7% 
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Table 3. Economic Actors. 

Agents in and beneficiaries from mangrove ecosystem services, taken from household surveys and interviews from Mwache, Gazi, Funzi and Vanga (n= 
645). Numbers represent percentages of all actors engaged in/benefitting from each service; for example 79% of all those engaged in collecting fuel wood 
from mangroves used it for their own consumption, whilst 21% traded it within their own village. Numbers in ‘women’ are percentage of all those involved 
who are women. ‘Government’ shows estimate percentage of value taken by government in licenses or fees. Services without numbers are assessed 
qualitatively: + some benefit, ++ considerable benefit, +++ main beneficiaries  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

aThe poor- proportion of actors without salaried employment; +++ >90%; ++80-90%, + <80% 

Ecosystem service Own use Village 
trade 

Traders 
beyond 
village 

Government Regional Global Women The 
Poora 

Provisioning Timber 86 8 6 2 + - 27 + 

Fuel wood 79 21 - - - - 96 +++ 

Wild Finfish 36 24 40 2 ++  14 ++ 

Wild Crustaceans 37 3 59 0.1 + - 35 +++ 

Honey  42 56 2 - + - 48 +++ 

Aquaculture          

Regulating C sequestration - - - - - +++ - - 

Coastal protection 
 (erosion) 

+++    ++    

         

Coastal protection 
 (storm) 

+++    ++    

Reef resilience +    ++ +   

Water and sediment 
filtration   

+    ++ +   

Groundwater protection +++    ++    

Cultural/ 
Aesthetic 

Khia/spiritual +++  +      

Tourism 90  10    90 ++ 

Biodiversity +     ++   

Research ++    + +   
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Figure 2: Projected mangrove forest cover in the south coast of Kenya in 2032, given current trends 

 Stage 3 – a CCD scenario for mangroves 

Developing a plausible alternative scenario for Kenyan mangroves, that represents climate compatible 
development, requires the expert contributions of a range of local and national stakeholders; 
achieving that is one anticipated outcome from the current workshop. In order to demonstrate the 
use of the ‘triple-win tool’ and to show what a scenario might look like, an outline scenario (or 
‘hypothetical scenario’) is presented here in the full knowledge that this needs to be amended or 
rejected following consultations: 

Hypothetical CCD scenario for South Coast Mangroves: 

Biogeophysical 

Increase extent (7828 ha to 8376 ha) and quality (8% of forest supporting the best value poles to 25%). 

Economic 

The value of ecosystem services increases; provisioning from $37.4 M to $38.7 M, cultural and 
supporting from $16.9 to $18.1 M. 

Social 

The local engagement with forest management will increase from one to three Community Forest 
Associations. The equitability of benefits from the forest will increase through greater formal 
empowerment of women.  

Stage 4 – comparing CCD and BAU scenarios and identifying how to reach the first and not the 
second 

Using the ‘triple-win tool’ can show the key costs and benefits of different scenarios, as shown in 
(figure 3). 
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Hence these figures can quickly illustrate how, in this case, CCD is superior to BAU in each of the three 
dimensions other than ‘development’. Using these figures could help policy makers compare options 
and communicate comparisons to the public. 
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Revising carbon cycle 

Carbon cycle involved biological, geological and chemical processes, in which carbon atoms are 
exchanged between land, ocean and atmosphere. In the process of photosynthesis, carbon is 
absorbed by plants from the atmosphere. This carbon is transferred from plants to the animals 
feeding on them, and further moves up the food chain. Respiration, digestion and metabolism plants 
and animals result in some transfer of carbon back to the atmosphere (Fig. 4). Some carbon also 
moves to the lithosphere when these living organisms die or when wood and leaves decay or when 
animals excrete. Some of these living beings buried millions of years ago have been converted to fossil 
fuels. 
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Figure 3: Triple win summaries of the BAU (left) and CCD 

(right) mangrove scenarios 
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Human induced carbon emissions (such as mining and burning of fossil fuels) results in imbalance in 
the carbon cycle. Of the 9 Pg C released per year to the atmosphere due to human activities, 55 % is 
absorbed by land and ocean, leaving 45 % remaining in the atmosphere (1 Pg = 1015). Deforestation 
and forest degradation contributes 18-20 % of CO2 emissions, second to fossil fuel burning. Most of 
this deforestation occurs in the tropical region. 

 

 

Figure 4: Vegetation-atmosphere carbon exchange 

Forest ecosystems and mitigation against Climate Change 

Forest ecosystems play important part in the biosphere component of the carbon cycle. They account 
for > 75 % of carbon stored in terrestrial ecosystems and account for 40 % of carbon exchanged each 
year between the atmosphere and terrestrial biosphere. Tropical forests have large Carbon reserves, 
especially in aboveground biomass; while boreal forests have large belowground C stocks (Table 4).  
Regrettably, tropical deforestation accounts for 18% of GHG emissions into the atmosphere (IPCC, 
2007). In Africa, deforestation and forest degradation accounts for nearly 70% of its total GHG 
emissions (FAO, 2006). 

From the perspectives of climate change, forests could contribute to the achievements of the goals of 
climate change mitigation and adaptation goals as follows:  

Using forests for carbon capture and storage, thus reducing the emissions of greenhouse gases – in 
this was forests become part of climate strategy for mitigation, and using forests and trees as part of a 
strategy to cope with impacts of climate change – in this way, forests become part of a climate 
strategy for adaptations. 

Table 4 : Carbon stocks and long-term accumulation of carbon in soils in key terrestrial and coastal 
ecosystems (Laffoley and Grimsditch, 2009) 

Ecosystem  Standing stock of  
carbon  

(g C m-2) 

Total global 
area (*108 ha) 

Global carbon 
stocks (*1015 g C) 

Long-term rate of C 

accumulation in 

sediments  
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(g C m-2 yr-1) 

 Plants Soil  Plants Soil  

Tropical forests 12045 12273 17.6 212 216 2.3-2.5 

Temperate 
forests 5673 9815 10.4 59 100 1.4-12 

Boreal forests 6423 34380 13.7 88 471 0.8-2.2 

Croplands 188 8000 16 3 128 0.2-5.7 

Mangroves 7990  0.15 1.2  139 

Wetlands 4286  3.5 15 225 20 

Seagrass 
meadows 184 7000 0.3 0.06 2.1 83 

 

Blue carbon 

55% of biological carbon (green carbon) is captured by living organisms living in the oceans – hence it 
is referred to as the Blue Carbon. Ocean vegetated habitats (mangroves, sea grasses, salt marshes, 
kelp forests) despite occupying 0.5% of seabed, account for > 50% of carbon stored in sediments (Fig. 
5). The blue carbon sinks capture and store between 235-450 Tg Carbon every year (1 Tg = 1012 g) - 
equivalent to half of the emissions from the entire global transport sector (estimated 1,000 Tg C yr–1). 
Preventing further losses and degradation of these ecosystems and catalyzing their recovery, can 
contribute to offsetting 3–7% of current fossil fuel emissions (totaling 7,200 Tg C yr–1) in two decades – 
over half of that projected for reducing rainforest deforestation (Murray et al.,2011, Donato et al., 
2011). However, rate of loss of these ecosystems is higher than for other ecosystems – up to 4 times 
that of rainforests – 2-7% lost annually (Alongi, 2011). Therefore, reducing loss and sustaining blue 
carbon sinks is crucial for mitigation and adaptation strategies to reduce vulnerability of human 
coastal populations to climate change. 

 

 

 

 

 

 

 

 



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

15 

 

 

Carbon storage by mangroves 

Unlike terrestrial forests which tend to plateau in their carbon burial capacity (Schlesinger and Lichter, 
2001), both above- and below-ground carbon storage, as well as the rate at which carbon 
sequestration occurs, increase with time in mangrove ecosystems (Alongi, 2011, Alongi, 2009, Chmura 
et al., 2003). Storage of carbon in sediments continues to increase over time because mangrove 
sediments increase in volume in response to rising sea-levels (McKee et al., 2007).  

Sediment carbon could either be produced in situ or captured by the efficient particle-trapping 
mechanism of mangroves made up of complex root structures. Sediment accretion in mangroves has 
been estimated to sequester 10 times more carbon than that observed in temperate forests and 50% 
more than other tropical forests (See Fig. 6 below). Globally, the buried carbon in mangroves has been 
estimated at 18.4 Tg Cyr-1(1 Tg=1012 grams) (Laffoley and Grimsditch, 2009). With this ability, 
mangroves are good candidates in carbon markets, in which carbon payments do not depend on the 
size of the carbon stock but rather on the carbon sequestration rate (Alongi, 2011). On the downside, 
degradation of mangroves leads to equally high emissions. 

 

Figure 6 comparison of mangrove carbon storage with that of major global forest domains (data from Donato 

et al., 2011) 

Carbon Markets and Carbon Financing Options 

Under the Kyoto Protocol, countries are encouraged to decrease carbon emissions of CO2 and 
generate carbon credits for sale. Carbon credits can be sold to buyers who either voluntarily (such as 
in voluntary carbon markets) or under regulations (such as in the compliance market), will purchase 
them to compensate for, or offset their own CO2 emissions. So, while at an individual level, some 
countries (usually developed) are producing excessive GHGs, they can buy the negative outputs from 
those countries (usually developing) that are actively decreasing their outputs, with the goal of 
creating an overall global decrease in GHG emissions.  

Figure 5: The blue carbon system 
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The transfer of carbon credits between a buyer and a seller is a form of emissions trading which 
creates a carbon market. The flow of emission rights (emissions trading) within the developed world 
and between the developing and developed worlds have created a global carbon market (Murray et 
al., 2011). The benefit of emissions trading is that the buyer pays a charge for polluting, while the 
seller is rewarded for having reduced emissions. Carbon markets create financial incentive to convince 
the holders of coastal ecosystems to avoid habitat conversion and thus lessen the probability that 
these ecosystems will change from GHG sinks to sources (Murray et al., 2011). 

The potential monetary value of blue carbon activity is the product of the GHG emission reductions 
and the price received per unit of reductions (Murray et al., 2010). Firstly, the potential blue carbon 
credit source is identified-in this case, mangroves and their emissions reductions capacity. Secondly, 
the quantity of CO2e whose release will be averted through avoiding conversion of mangroves is 
calculated. To arrive at the total creditable carbon, these avoided carbon emissions are added to the 
annual carbon sequestration rate of that particular forest area. This sum is then multiplied by 
expected carbon prices ($/tCO2e) over a certain time period to arrive at present value estimates of an 
avoided conversion project ($/tCO2e/ha/yr). From a financial perspective, conserving a mangrove area 
will be attractive if the monetary value of carbon payments received for protection is greater than the 
costs of protection (Murray et al., 2010).  

Globally, avoiding mangrove losses has the potential of being economically justified on the basis of 
avoided CO2 emissions alone (Siikamäki et al., 2012). However, even if payments for blue carbon are 
less than the cost of protection (i.e., protection is more expensive), this does not mean that protection 
should not occur (Murray et al., 2010). Aside from their blue carbon potential, mangroves provide 
critical ecosystem services to coastal communities. Protection and management of mangroves for 
their carbon value would also incur biodiversity and socio-economic benefits to these communities 
and fisheries (Siikamäki et al., 2012). These unpriced services add to the economic value of mangroves 
and can be used as additional support when marketing mangrove conservation and blue carbon in a 
global carbon finance scheme (Siikamäki et al., 2012). 
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Climate Change in Coastal and Marine Ecosystems 
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Defining the Coastal Area and Coastal Zone 

Coastal area: geographic coverage defined by function and form 
Coastal zone: institutionally and legally defined/designated/bound management area 
Keywords: 
Interface/transition between land and sea 
Biological interactions 
Human activities 
Ecosystems (wetlands, estuaries/deltas, mangroves, sea grasses, coral reefs) 

General Concepts and Definitions 

Coastal environment are diverse in function and form, dynamic and do not lend themselves well to 
definition by strict spatial boundaries. There are no exact natural boundaries that unambiguously 
delineate coastal areas. Spatial boundaries are pragmatic, influenced by the geographic scope of 
management concerns, including biophysical, economic, social, institutional and organizational 
aspects. Boundaries may change over time for management purposes. 

For this reason, the terms `coastal zone' and `coastal area' are preferably distinguished as:- 

Coastal area: broadly refer to the geographic area along the coast that has not yet been defined as 
a zone for management purposes. 

Coastal zone: refer to the geographic area defined by the enabling legislation for coastal 
management. 

In some cases and places, ‘coastal area’ is preferred to `coastal zone' referring to the geographic entity 
covered by an integrated coastal management plan. 

This is because according to UNESCO (2006): 

 Coastal management plans that define ‘coastal zone’ are deployed at multistage levels: the 
national, or sub-national level, where national goals, strategies, institutional arrangements 
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and legislation may be determined and put into place; and the local level, where area-specific 
goals, objectives, plans and their implementation are the focus of attention; 

 There are situations where degradation of coastal resources may result from activities outside 
the ‘coastal zone’, and then management plans may, subject to the appropriate institutional 
arrangements, have to extend outside the ‘coastal area’. As such, legislations concerning 
coastal management seldom unambiguously or precisely define the ‘coastal zone; 

 The boundaries of the relevant management area can, and usually do, change over time 
without regard to the enabling legislation; 

 Different coastal areas within the same nation can fall under the jurisdiction of different 
coastal management plans and their boundaries can be variously defined by prevailing 
management issues in the specific locality. 

 
 
Examples of Country Specific Definitions 

Kenya: Coastal zone is defined as the land 150km inland from the high water mark (HWM) outwards. 

Tanzania: Coastal zone is defined as the band of dry land and adjacent ocean space (water and 
submerged land) in which terrestrial processes and land use directly affects oceanic processes and vice 
versa. 

Mozambique: Coastal zone is defined as the area 100 km inland from the HWM, 25km at estuaries, 
outwards. 

Madagascar: Coastal zone is defined as the area 2km inland from the HWM outwards, including the 
intertidal zone. 

Compare with other places outside the region 

Sri Lanka: the coastal zone is defined as encompassing 1 km seawards of the mean low waterline and 
300 m landwards of the mean high waterline, extending to a maximum of 2 km inland in the case of 
rivers, lagoons or estuaries. 

Coastal and Marine Ecosystems 

Key ecosystems:- 

 Mangrove forests; 

 Seagrass beds; 

 Coral reefs. 

Mangroves 

Mangroves are tropical and sub-tropical swampy forests occurring the sheltered seacoasts and 
estuaries. Approximately 75 species (for detailed information on the taxonomy and distribution, visit 
online mangrove reference database: http://www.vliz.be/vmdcdata/mangroves/). Highly complex and 
dynamic ecosystems comprising salt tolerant intertidal halophytes and the adjoining waterways, 
supporting numerous terrestrial, benthic and aquatic organisms forming a complex association of 
species, exchanging materials and energy with the system, between the system and near coastal 
waters. Mangroves are unique in possessing special adaptive structures to live in the saline coastal 
environments. These include: 

http://www.vliz.be/vmdcdata/mangroves/


Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

19 

 

 Specialized root‐cell membranes which prevent or reduce the entry of salt, 

 Elaborate tube‐like breathing pneumatophores growing vertically upwards from the roots, 

 Viviparous seedlings germinating on the parent tree, decreasing their mortality in the 
unfavorable environment. 

Mangroves serve a wide variety of useful functions including:- 

 Prevention of coastal erosion from erosion, flooding, cyclones, typhoons and tidal waves; 

 Encouraging soil deposition; 

 Providing food, shelter and serve as a sanctuary of birds and mammals; 

 Provide the vital spawning, nursery and forage ground for a wide variety of aquatic organisms; 

 Serve as organic food factory through litter production; 

 Carbon sequestration for combating global warming. 
 

Sea grasses 

Highly productive underwater systems of flowering marine plants (angiosperms) growing fully 
submerged and rooted in estuarine and marine environments. There are approximately 60 species of 
sea grasses, with 24 species found in the tropical Indo-Pacific region. Found in offshore waters up to 
60 m deep but most are found inshore at depths of no more than 25 m. 

Species composition and density in a given seagrass meadow depends largely on:- 

 Water depth; 

 The substrate on which they grow; 

 Light penetration; 

 Water salinity. 

In tropical regions sea grasses are often connected to mangrove and coral reef habitats and play an 
important role in keeping all three systems and their associated plants and animals healthy and 
functional. They also have a direct effect on physical processes in the environment. 



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

20 

 

 

Figure 7: Schematic presentation of interrelated roles and functions of coastal marine ecosystems (Di Carlo 

and McKenzie, 2011) 
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Coral Reefs 

Coral reefs are shallow‐water tropical marine ecosystems that are most biologically diverse, 
characterized by a remarkably high biomass production and rich floral and faunal diversities. Reef is 
formed by the millions of calcareous skeleton of corals (marine invertebrate of the phylum 
Coelenterata) cemented together over a period of few thousand to millions of years. 

Coral reefs are of three types:- 

 Fringing reefs (project seawards directly from the shore); 

 Barrier reefs (separated from the land mass by a shallow lagoon); 

 Atolls (rest on the summits of submerged volcanoes). 

Use values: 

 Support fishery; 

 Attract tourism; 

 Enhance shoreline protection; 

 Roles and Functions of Coastal Zone/Area; 

 Economic role. 

Many of the regional major cities are located in coastal areas, and a large portion of economic 
activities, with the exception of agriculture, are concentrated in these cities. The coastal zone is an 
area of convergence of activities in urban centers, such as shipping in major ports, and wastes 
generated from domestic sources and by major industrial facilities. Thus, traditional resource based 
activities, such as coastal fisheries, aquaculture, forestry and agriculture, are found side by side with 
activities such as industry, shipping and tourism. 

Environmental role 

The peculiar characteristic of coastal environments is their dynamic nature which results from the 
transfer of matter, energy and living organisms between land and sea systems. Physical features of 
coastal ecosystems, such as reefs and belts of mangrove, are important for the mitigation of the 
effects of natural disasters, such as storm-tide surges, shoreline retreat or floods. These features also 
play an essential role in natural processes, such as land accretion, and help to control coastal erosion 
and other damage arising from wind and wave action. Even in the absence of key biological 
ecosystems, the location of coastal areas at the sea-land interface has recreational and aesthetic 
values which support valuable tourism activities, as well as providing attractive sites for industrial 
development and human settlements. 

Threats to Coastal and Marine Ecosystems 

Coastal Marine ecosystems are affected by many stressors, several of which could exacerbate the 
impacts of climate change. Coastal wetlands are usually squeezed between advancing seas (climate 
stressors) and human activities (non-climate stressors). 

Anthropogenic: 

Population increase and resultant over-exploitation of the coastal marine resources, development 
pressure, pollution, and excess nutrient enrichment. 
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Natural phenomena 

Climate change and associated natural disasters like inundation, saltwater/freshwater intrusions, and 
erosion as a result of sea-level rise and flooding. 

Climate Change and Indicators of Climate Change in Coastal and Marine Ecosystems 

Concepts 

 Climate Change 

 Changing Climate 

There are three critical scientific issues:- 

i. The evidence for climate change and whether it is driven by humans  

ii. The consequences of these changes on ecosystems and human communities.  

iii. How ecosystems and their species and functions can adapt to the inevitable changes. 

Apparent scientific consensus on climate change is that the Earth is in an ongoing phase of global 
warming caused by human activities and the increased release of carbon dioxide (C02) and other 
greenhouse gases (GHGs). 

Critical coastal marine ecosystems such as mangroves, sea grasses, and coral reefs are particularly 
vulnerable to climate change. Such ecosystems are among the most biologically productive 
environments, but their existence at the interface between the terrestrial and marine environment 
exposes them to a wide variety of human and natural stressors. The added burden of climate change 
may further degrade these valuable ecosystems, threatening their ecological sustainability and the 
flow of goods and services they provide to human populations. 

 

Figure 8:Exemplified impact of changes in CO2 on coral reef (Kennedy et al., 2002) 
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Indicators of Climate Change in Coastal Marine Ecosystems 

 Temperature change; 

 Sea-level rise; 

 Precipitation and runoff; 

 Wind patterns, and storminess. 

Changes in Sea Surface Temperature 

 Temperature changes in coastal and marine ecosystems will influence organism metabolism 
and alter ecological processes such as productivity and species interactions; 

 Increase in frequency of extreme ocean warming events - implications for coral reef bleaching; 

 Accelerated rates of sea level rise; 

 Continued losses of sea ice over large areas etc; 

 Species are adapted to specific ranges of environmental temperature; 

 Species’ geographic distributions expand or contract, creating new combinations of species 
that will interact in unpredictable ways; 

 Species that is unable to migrate or compete with other species for resources may face local 
or global extinction. 

 

Changes in Precipitation and sea level 

Changes in precipitation and sea-level rise will have important consequences for the water balance of 

coastal marine ecosystems. Associated impacts include:- 

Coastal flooding or drought  

Increases or decreases in precipitation and runoff may respectively increase the risk of coastal 
flooding or drought. 

Changes in precipitation that alter freshwater run-off of nutrients, sediment, and contaminants. 

Sea-level rise: gradually inundate coastal lands. 

Retreat of coastal wetlands may migrate inland with rising sea levels, but only if they are not 
obstructed by human development. Short of this may result in habitat loss (see illustration in Fig. 9). 
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Winds and Storms 

Altered patterns of wind and water circulation in the ocean environment 

 Alteration of oceanic wind and water circulation patterns; 

 Such changes may influence the vertical movement of ocean waters (i.e., upwelling and down 
welling), 

Figure 9: Exemplified habitat loss as a result of sea level rise and antagonistic coastal development (Bell 

et al., 2011) 
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 Increasing or decreasing the availability of essential nutrients and oxygen to marine 
organisms, 

 Changes in ocean circulation patterns can also cause substantial changes in regional ocean and 
land temperatures and the geographic distributions of marine species. 

Impact of Climate Change to Coastal Communities (What will the changes mean to the coastal 
communities?) 

Climate change will impact both the social and ecological systems (coastal marine ecosystems and 
coastal communities). The impacts of climate change will lead to major shifts in the diversity and 
abundance of life in the coastal and marine ecosystems e.g: 

 Shifts in major fisheries; 

 Increased coastal flooding and erosion from storms; 

 Loss of livelihoods. 

Worldwide, approximately one billion people are dependent on fish as their principal source of 
protein and half a billion people depend on fisheries and aquaculture for their livelihoods, particularly 
in developing countries. Climate change is predicted to drive large-scale redistribution of commercial 
fisheries including a drop of up to 40 percent in catch in tropical seas.  

A global estimate of 10 million people is impacted by coastal flooding each year due to storm surges, 
hurricanes and typhoons. 

Effective adaptation must address both ecological ecosystems and coastal communities, and the 
connections between them. Immediate and substantial adaptation action is needed for people and 
coastal marine ecosystems to survive and prosper. 

Mitigation vs. Adaptation (What can be done to resolve) 

Imagine this scenario…  

A very productive and valuable coastal marine area lies at risk. Previously the area provided people 
with everything they needed: fisheries (food), energy (wood), recreation, and more. But now there are 
problems. Observations indicate that the goods and services are no longer reliable/sustainable.  

The people gather to find out what is happening and decide what to do. Farmers, builders, fishermen, 
conservationists, politicians and energy industry people-everyone is there. They use science to 
understand how the various parts of the coastal marine ecosystem connect to each other, and how 
the ecosystem connects to people. They look at the ways they are impacting the ecosystem and 
decide which impacts most need to be addressed by management. They plan how uses of the 
ecosystem can be managed better and special areas can be protected. Then they put those changes 
into effect. With time, people enjoy the benefits of these changes, including a healthier and more 
resilient ecosystem, larger catches of fish, and fewer conflicts between groups of users. By basing the 
plan on solid knowledge of how the ecosystem and people are connected, and by involving all 
stakeholders and government agencies in the planning, the new management system is widely 
accepted and embraced. And several institutions continue to help with management, improving the 
plan as circumstances change. This scenario is ecosystem-based management. 

In response to climate change immediate adaptation action at a scale commensurate to the threat is 
needed to allow people and marine ecosystems to survive climate change driven changes to the 
coastal marine environments. 
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Adequate funding 

 Must be mobilized quickly to assist developing adaptation strategies. Developing countries are 
particularly vulnerable to the coastal impacts of climate change and to impacts of climate change 
on coastal marine resources. 

Technical and institutional capacity building  

 Is needed to support adaptation action. Support is necessary for short term action, technology 
transfer and building long-term capacity. 

Application of available science to manage the uncertainty of climate change 

 Accounting for climate change-driven shifts in fisheries management; 

 Coastal zone planning; 

 Conservation of important habitats such as sea grasses, mangroves and coral reefs that protect 
against erosion and storm flooding, and maintain important fisheries and coral reefs.  

Stakeholder participation: building local capacity and community awareness 

 To support local practices and incorporate traditional knowledge to respond to and manage 
climate change impacts to coastal marine resources; 

 Harmonize the diverse local perceptions and interpretations of climate variability among 
communities and social groups. Incorporation of traditional and local knowledge, and the design 
of adaptation responses that recognize the diversity of local contexts and aspirations; 

 Engagement of local communities in policy development and management strategies. Many 
coastal communities have customary tenure institutions, supported by traditional governance 
arrangements that can ensure bottom-up arrangements for adaption strategies. e.g. The Mikoko 
Pamoja project case study. 
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Climate Change Impacts on Marine and Coastal Ecosystems in the WIO region 

Jared Bosire PhD.                                                                                                                                                                
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Email: bosire98@yahoo.com 

Introduction 

The Western Indian Ocean (WIO) Region extends from approximately latitude 120 N to 340 S and 
longitude 300 to 800 E (see Figure 10). The region encompasses a large array of marine and coastal 
settings, ranging from small island states to large countries with extensive coastlines and tropical and 
subtropical climates. The continental coastal states are Somalia, Kenya, Tanzania, Mozambique and 
South Africa while the island states are Mauritius, Comoros, Seychelles, Madagascar and Reunion 
(UNEP 2009). 

The WIO countries not only share common biological resources and climatic features but also many 
historical, cultural and economic ties. Despite these commonalities, the countries in the region are at 
different stages of both political and economic development, reflected among others by the individual 
economic indicators for countries in the region ranging from those with a per capita gross national 
product (GNP) of over $ 8,000 per annum (Seychelles and Reunion), to those with less than $1,000 
GNP (Comoros, Tanzania, and Madagascar).  

Some 40 million people inhabit the coastal areas of the region and so overall population density of the 
region is not remarkably high. However, while large areas may lack coastal populations, such as much 
of the Somali coastline, certain areas are indeed very densely populated. Urbanization pressures are 
most marked in the mainland states, where main urban centers such as Mombasa (Kenya), Dar es 
Salaam (Tanzania), Maputo (Mozambique) and Durban (South Africa) have arisen, each supporting 
populations of 2 to 4 million. 

 Although the WIO is still considered to be one of the least ecologically disturbed areas of global 
oceans, it is increasingly threatened by natural and anthropogenic events. The coastal zone of the WIO 
region is the site of major cities, harbours, industries and other socio-economic infrastructure, which 
increasingly affect the environment. Pollution from domestic, industrial and agricultural sources 
causes the degradation of water and sediment quality, resulting in loss of biological diversity, 
problems for human health and a reduction in fish stocks. Human activities also lead to the 
destruction of vital habitats such as mangrove forests, seagrass beds and coral reefs, and cause 
physical alteration of the coastal zone which either causes or accelerates coastal erosion. More 
recently, climate change working synergistically with associated anthropogenic pressures have 
aggravated degradation of natural resources and dependent livelihoods (Goreau et al., 2000, Obura et 
al., 2002, McClanahan et al., 2005, Chase, 2006).  
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Figure 10: Map of the Western Indian Ocean (WIO)/Nairobi Convention Area 

Climate change impacts on regional ecosystems 

Coral reefs 

Climate change threatens the functioning of coral reef ecosystems, associated biodiversity and the 
livelihoods of millions of people across the tropics depending on those ecosystems for food, income 
and shoreline protection (Donner, 2009). More significantly, they support rich biodiversity important 
as food sources for many bird species.  

The link between increased greenhouse gases, climate change, and regional-scale bleaching of corals, 
considered dubious by many reef researchers only 10 to 20 years ago, is now widely accepted among 
coral reef scientists  Corals in Kenya, and the Western Indian Ocean region in general, are experiencing 
substantial stress from increasing water temperatures and ocean acidity, while experiencing a host of 
other on-going challenges from over-fishing and destructive fishing practices, pollution, mining, 
deforestation poor land management practices, and poorly managed and planned tourism. Increases 
in ocean acidity are a direct consequence of increases in atmospheric carbon dioxide.  As global 
temperatures rise, the sea level continues to rise providing additional challenges for corals. Increasing 
depths change light regimes, and inundated land will potentially liberate additional nutrients and 
contaminants from terrestrial sources, especially agricultural and municipal. Coral bleaching, defined 
as the loss of symbiotic algae from animals normally possessing them is a response of tropical 
symbiotic corals, related cnidarians and mollusks to a variety of environmental stresses.  Corals and 
their symbiotic algae are vulnerable to several environmental threats that can disrupt the symbiotic 
relationship. If the stress is severe and prolonged, most of the corals on a reef may bleach, and many 
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may die (Hughes et al., 2003).  It is widely believed that several stress factors act synergistically against 
coral well being. 

The last major occurrence of coral bleaching was in 1998, when globally corals bleached extensively as 
a result of elevated sea surface temperatures, destroying about 50-90% of corals in Kenyan and 
Tanzanian reefs (Goreau et al., 2000, Obura et al., 2002). Coral cover on lagoon patch reefs and fore-
reef slopes in southern Kenya dropped from an average of 30% to 5-11% within and outside MPAs 
(Wilkinson 2000). The 1998 bleaching event coincided with the largest El Niño–Southern Oscillation 
(ENSO) on record (Fig. 11). But the bleaching events of 2002, 2004 and 2005 are out of phase with El 
Niño, raising concerns that bleaching events are growing in frequency and intensity in response to 
climate change (McClanahan et al., 2005).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Coral reef degradation has implications on fisheries productivity; a resource depended on by many 
coastal/marine birds. In terms of fisheries, regional countries are among the most vulnerable to 
climate change (Fig. 12, Allison et al., 2005). 

 

Mitigation and adaptation measures 

The following general adaptation approaches are recommended to enhance the resilience of the 
regional coral reefs ecosystem. These approaches include the reduction of anthropogenic stressors 
including sedimentation and overfishing; protection of key ecosystem features; protection of replicate 
areas; restoration of coral habitats; identifying coral refugia; and relocating organisms. Some of these 

 
Figure 11: Bleached corals due to episodic elevation of sea surface temperature (GoK, 

2009) 
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approaches require that all agencies and stake holders work closely together. They also highlight the 
need to directly incorporate climate change into program planning, including re‐examination of 
program goals and responsible authorities in order to create new opportunities for management 
adaptations.  

 

 

Figure 12: Relative vulnerabilities of national economies to potential impacts of climate change on fisheries 

To achieve the adaptation approaches described, the following key actions for coral reef managers 
and decision maker’s consideration are proposed: (Adapted from: Keller, et al., 2008). 

Coastal forests 

In many regional countries, coastal forests are facing rapid degradation despite the immense goods 
and services they provide; 

 Reduction of existing stressors that disrupt marine ecosystems; 

 Protect naturally resistant or resilient areas; 

 Establish additional highly protected marine zones;  

 Develop networks of MPAs; 

 Research on connectivity & effectiveness of existing networks of MPAs; 

 Integrate climate change into MPA planning, management & evaluation. 

The main threats are mostly anthropogenic but naturally induced threats are also prevalent - though 
at a lower scale (WWF-EARPO, 2002). Over-exploitation through charcoal burning, fuel wood 
collection, unsustainable logging and destructive mining practices are the main forms of pressures on 
coastal forests.  Population growth coupled with poverty and poor governance have been identified as 
the root causes of degradation and transformation of coastal forests; with more than 20 million 
people directly or indirectly dependent on the natural resources found within the coastal forests of 
the two countries.  With human population growth in the region currently at 2.5-3.5% annually, the 
demand for farmland to support subsistence agriculture is the greatest threat to the coastal forests 
with further deforestation occurring due to commercial agriculture for coconut, sisal, clove, cinnamon 
and cashew nut plantations (Matiku, 2004). Uncontrolled burning to clear for farmland, to drive 
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animals for hunting and to reduce tsetse fly threatens the coastal forests and thicket patches, often 
replacing rare endemic coastal forest species with more common wide-ranging fire-adapted species. 

Climate change will therefore affect coastal forests in various ways:- 

Droughts and flooding  

Increased climatic hazards like floods and droughts, leads to higher mortality of trees due to nutrient 
leaching and water stress. Climate change will therefore affect the growth, composition and 
regeneration capacity of forests resulting in reduced biodiversity and capacity to deliver important 
forest goods and services. In addition, more invasive species are projected to occur. This has already 
been witnessed with Prosopisjuliflora (“Mathenge”) taking site dominance of important ecosystems in 
Tana River district. Excessive growth of some tree species has also been observed, e.g. excessive 
growth of Acacia reficiens (acacia) after the 1997 El-Niño that suppressed the growth of various 
species that form grasslands for wildlife and livestock. 

Temperature increase 

The projected rise in temperatures and long periods of drought will lead to more frequent outbreaks 
and intense fires. Forest fires have in the recent past affected Kenya’s major forests including Mt. 
Kenya Forest (Gathaara, 1999). Over the past 20 years, Kenya has lost more than 5,700 ha of forests 
per year due to forest fires. The economic losses arising from such fires are phenomenal but have yet 
to be quantified. The rise in temperature is also expected to lead to extended ranges of pests and 
pathogens. This is likely to affect many aspects of forests such as tree growth, survival, yield and 
quality of wood and non-wood products.  

Mangrove ecosystems 

Mangroves are threatened with destruction all over the world through various forms of human 
pressure. In Kenya and Tanzania, the observed threats to mangroves are due to over-exploitation of 
resources, conversion of mangrove areas to other land uses, pollution, and the effects of climate 
change (Abuodha and Kairo, 2001).   

Components of climate change  

i) Sea-level rise: Of all the outcomes from changes in the atmosphere’s composition and 
alterations to land surfaces, relative sea-level rise may be the greatest threat to mangroves 
(Lovelock and Ellison, 2007). The global mean projections for sea level rise between 1990 and 
2080 range from 22 cm to 34 cm. This will lead to the inundation and erosion of low-lying, 
coastal zones including coastal cities and infrastructure. 17 % of Mombasa (located only 45 m 
above sea level) could be submerged under a sea level rise of 0.3 meters, with a larger area 
rendered un-usable. Since coastal areas where mangroves occur are low lying land, a small 
increase in sea level will mean that mangroves will be submerged unless they can migrate to 
new areas mainland. Most areas where mangroves could migrate to, have already been 
occupied by human settlements and/or infrastructure. Although, to date, it has likely been a 
smaller threat than anthropogenic activities such as conversion for aquaculture (Duke et al., 
2007), relative sea-level rise is a substantial cause of recent and predicted future reductions in 
the area and health of mangroves and other tidal wetlands (McLeod and Salm, 2006, Gilman 
et al., 2008). Recently analysed data show that sea level rise vulnerability has an increasing 
north south gradient (Fig. 13 above), suggesting that habitats further south and associated 
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biodiversity are more at risk than those up north within the Convention Area (Bosire 
unpublished data). 

 

 

Figure 13: An exposure model analysis showing variation in sea level rise vulnerability along the Mozambique 

coastline (Bosire unpublished). 

ii) Extreme events: Increased frequency and levels of extreme high water events in East Africa 
region may have an effect on the position and health of mangroves thereby posing as a hazard 
to coastal development and human safety. Extreme high water events are projected to 
increase over the coming decades as a result of the same forces projected to cause global sea 
level rise, and possibly additional forces such as variations in regional climate and changes in 
storminess. An increasing Indian Ocean sea temperature could affect the entire Eastern 
African coasts by increasing the frequency and intensity of ENSO events. The growing 
frequency and ferocity of tropical storms and hurricanes in coastal regions such as the 
Caribbean and South East Asia could be a precursor of similarly devastating ‘extreme weather 
events’ on the East African coast. 

iii) Droughts: Areas with decreased precipitation will have a smaller water input to groundwater 
and less freshwater surface water input to mangroves, leading to increasing salinity. Increased 
salinity decreases mangrove net primary productivity, growth, and seedling survival, and may 
possibly change competition between mangrove species (Ellison, 2004). Decreased rainfall and 
increased evaporation will reduce the coverage of mangrove areas, with a conversion of 
landward zones to hypersaline flats, and there will be a decrease in diversity of mangrove 
zones and growth (Ellison, 2000).  

iv) Flooding/sedimentation: While high rainfall supports higher mangrove diversity and 
productivity due to higher supply of fluvial sediment and nutrients, as well as reduced 
exposure to sulfate and reduced salinity (Snedaker, 1995; Ellison, 2000), abnormally high 
rainfall has caused flooding and massive sedimentation which have led to mangrove die-backs 
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(Kitheka et al., 2002, Bosire et al., 2006), (Fig. 14). The most affected areas include Rufiji and 
Pangani in Tanzania and Mwache, Gazi and Dodori creeks in Kenya (Kitheka et al., 2002, Bosire 
et al., 2006, pers. observ) 

 

 

 

 

 

 

 

 

 

 

 

Adaptation and mitigation responses 

There is need for forest resource managers to assess vulnerability to climate change effects now and 
not wait for problems to become apparent when options for adaptation will be restricted. The results 
of these vulnerability assessments can then be incorporated into coastal land-use policies to provide 
adequate lead-time to minimize social disruption and cost, minimize losses of valued coastal habitats, 
and maximize available options. Adaptation measures that should be employed on coastal forests and 
mangroves include: 

i) Community based approaches: to managing forest resources need to be strengthened;  
ii) Development of ICZM framework: the policy adopted to manage site-based shoreline response 

to rising sea level will be made as part of a broader integrated coastal management planning 
analysis, which includes an assessment of the cumulative effects of coastal activities;  

iii) Ecosystem based management approach: an integrated management approach that links 
forest conservation with land-use practices/human activities in adjacent ecosystems will be 
critical since ecosystems are interlinked; 

iv) Spatial planning: site planning for some sections of the shoreline containing mangroves that 
are not highly developed may allow for long-term managed retreat with relative sea level rise;  

v) Creation of a network of protected areas: protected areas are one tool that can contribute to 
mitigating anticipated forest resource losses in response to climate change effects;  

vi) Restoration of degraded forests: rehabilitation of degraded forests using more climate 
resilient species, enhancing degraded forests by removing stresses that caused their decline, 
and creating new habitats will contribute to offsetting anticipated reductions in forest area 
and health, and increase resilience to climate change effects.  

 

Figure 14: Mangrove die-back due to massive sedimentation at 

Mwache Creek, Kenya. 
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vii) Education and awareness: outreach and education activities can help develop or augment a 
conservation ethic; 

viii)  Alternative community livelihoods: promotion of income diversification 
 Initiatives based on sustainable use of natural resources needs to be accelerated e.g. tourism,  
walk boards, bee keeping, and aquaculture;  

ix) Research and Development: research needs to be enhanced especially on socio-economic 
opportunities for sustainable harvesting, alternative fuels and building materials; additionally, 
scenario research on effects of future sea-level rise on mangroves, and the importance of 
mangrove/ coral reef interactions for climate change resilience need to be encouraged; 

x) Monitoring and evaluation: there is need to establish a regional monitoring network to 

monitor the responses of forest ecosystems to climate change effects.  

Seagrass ecosystems 

As discussed in the previous sections, climate change is characterized by increased atmospheric 
carbon dioxide; elevated land and sea temperatures; and changes in UV radiation, sea level, and 
salinity. Climate changes are expected to impact on the distribution of seagrasses, their productivity 
and biodiversity along the East African coast line. Although there have been few studies that focus on 
the responses of sea grasses to climate change particularly in Eastern Africa, existing studies on the 
structure and function of temperate and some tropical seagrass species in relation to environmental 
parameters can be used to predict the impacts of climate change on East African meadows. 

Increasing temperatures: Metabolic processes in sea grasses are temperature dependant; therefore, 
the increase in water temperature due to climate change will have an effect on these processes (Short 
and Necless, 1999). 

Frequent and intense storms: In several parts of the world, storm disturbance has led to a decrease in 
the distribution of climax seagrass species (Bjork et al., 2008) and an increase in abundance of pioneer 

 
Figure 15: KMFRI staff and community replanting mangroves at a degraded site in Kenya. 
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species within the seagrass community. In the case of the East African coastline, storm damage would 
destroy the large monospecific Thalassodendron ciliatum beds and lead to the colonization of these 
areas by smaller pioneer species. Impacts of storms and rainfall on seagrasses includes the smothering 
of seagrass leaves by sediments as well as a change in substrate types leading to colonization by 
seagrass species that can tolerate such conditions. Although IOD events have occurred in the region in 
the past, and there has been increased sedimentation in coastal areas, there is no documentation of 
the impacts these events have had on seagrass beds. 

Sea level rise: Changes in sea level will be characterized by the rise in the mean level of the ocean 
surface and a subsequent increase in the tidal range. Tidal height and tidal range have effects on light 
penetration in the water column, current velocities, depth, and salinity distribution which are all 
factors that regulate the distribution and abundance of seagrasses (Short and Necless, 1999). Effects 
of salinity: A rise in sea level will cause an increase in the intrusion of salt water into coastal aquifers 
and tidal systems.  Increased salinity intrusion will facilitate replacement of estuarine macrophytes by 
seagrasses.  

Impacts of increasing carbon dioxide: The rising levels of atmospheric CO2 are predicted to have 
significant direct effects on seagrass communities. Differences among species in the ability to compete 
for CO2 would be expected to lead to shifts in species distributions in seagrass systems at elevated CO2 
concentrations (Bjork et al., 2008). 

Effects of UV-B radiation: Ultraviolet (UV) radiation reaching the Earth's surface is increasing because 
of the thinning of the atmospheric ozone layer. This may result in damage to the photosynthetic 
capacity of the seagrasses or an investment in the production of UV blocking pigments (Short and 
Necless 1999).  

Mitigations 

The shifting of seagrass beds shoreward will be impeded in most developed coastal areas by shoreline 
development particularly along the East African coastline. In East Africa, respecting the shoreline limit 
for development would be instrumental in ensuring that there is sufficient space for the colonization 
of seagrasses as the tidal range increases inshore.  

Protection and conservation of seagrass habitats is important with a special focus on multi-specific 
beds. Different species of sea grasses would respond differently to the impacts of climate change such 
that the maintenance of multi-specific beds would ensure that there are always pioneer species 
available to colonize newly established shores (Bjork et al., 2008).  

Conservation should not only be focused on the shoreline habitats but it should also focus on inland 
practices that are detrimental to the growth and survival of seagrass beds. These practices include 
minimizing pollution, promoting sound agricultural practices to reduce sedimentation downstream 
and promotion of sound fishing methods/gears which do not destroy seagrass beds.  

Coastal mudflats and rocky shores 
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Intertidal mudflats are by definition sheltered environments and hence relatively stable in 
sedimentary terms. Any increase or decrease in grain size, silt content etc. will affect species 
numbers/richness but these should return to normal levels if the disturbance is temporary. In 
addition, the sedimentary heterogeneous nature of mudflats reflects the species greater tolerance of 
different particle sizes. The high bioturbatory potential of mudflat organisms will decrease their 
sensitivity to sediment changes such as smothering by any influx of new sediment. 

 

 

 

 

 

Socio-economic impacts of climate change 

Africa will be most impacted by climate variability and change (Allison et al., 2005, 

Boko et al., 2007). For instance by 2020, it is projected that between 75 million to 

250 million people in Africa will be exposed to increased water stress due to 

prevalent droughts. This is and will in turn have profound impact on food 

production in a region, which is already very food insecure. Coral bleaching, 

mangrove die-back, ocean acidification and elevated temperature will significantly 

reduce fisheries production, thus aggravating food insecurity in the WIO region 

(Boko et al., 2007, Graham et al. 2007, Cinner et al., 2009). High intensity storms 

and sea level rise will have localized but considerable impacts, which will threaten 

coastal developments, farming activities, and even human lives. Migration of 

communities from vulnerable areas to safer areas has implications on the social 

fabric. Changing environmental factors may favour proliferations of disease vectors 

e.g. mosquitoes which will aggravate disease incidence and threaten the health of 

local communities.  

Low lying coastal cities are also threatened by sea level rise, although the spatial 

magnitude and extent of this threat will need to be quantified. Where the situation 

allows, coastal development must incorporate sea level rise projections in terms of 

setback lines, avoidance of vulnerable areas and provision of migration corridors for 

mangroves for landward transgression. Flooding also causes extensive damage to 

infrastructure leading to elevated development costs, which becomes a burden to 

national development. A regional assessment analyzing vulnerability of coastal cities 

to sea level rise and flooding will be necessary. Developmental gains made by 

governments of the region stand to be gravely compromised and overall 

development in the long-term retarded. This is especially due to high dependence 

on the agricultural sector (which is high vulnerable in the face of changing climate), 

poverty and inadequate preparedness to disasters. 
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Climate change in small Islands developing states 

Introduction 

Small Islands Developing States (SIDS) are home to an important proportion of the world’s biodiversity 
especially because of their 
geographic isolation, which has 
lead to the formation of many 
endemic species. SIDS face similar 
sustainable development 
challenges, among which are 
small population, low availability 
of resources, remoteness, 
susceptibility to natural disasters, 
excessive dependence on 
international trade and 
vulnerability to global 
developments (Mimura et al., 
2007).  

The climate of SIDS is strongly 
influenced by ocean-atmosphere 
interactions which often manifest 
themselves in extreme weather 
events such as hurricanes and  

 

 

Cyclones (See Fig. 16). These events are associated with storm surges, coral bleaching, inundation of 
land, and erosion (with resulting high-cost damages to biodiversity, socio-economic and cultural 
infrastructure). The adverse effects of climate change and sea-level rise present significant risks to the 
sustainable development of small island developing States, and the long term effects of climate 
change may threaten the very existence of some small island developing States. The biodiversity of 
upland and coastal forests, including mangroves, is threatened by both global change and local 
factors. For example more than a quarter of small island states have a greatly reduced forest cover as 
a result of encroachment from infrastructure development or agriculture. Both terrestrial ecosystems 
on larger islands and coastal ecosystems on most islands have been subjected to increasing 
degradation and destruction (Mimura et al. 2007, Raxworthy et al., 2008, Adaptation Fund 2011). 

Climate change impacts 

Precipitation and temperature: These factors significantly vary within and among the Island states 
with important ramifications on livelihoods and biodiversity conservation. For instance in Madagascar, 
the east coast has a subequatorial climate driven by easterly trade winds, along with the heaviest and 
most consistent rainfall, with a maximum of 3,700 millimeters (mm) annually (Fig. 17). This area is also 
located in the path of destructive cyclones from the Indian Ocean that occur during the rainy season. 
The rainy season is more likely than not to be relatively dryer while the dry season is more likely than 
not to be wetter during El Nino and vice versa for La Nina years (Chang-Seng, 2002). Intense rainfall 
during the drier months will see a likely increase in total precipitation over the Indian Ocean region 

Figure 16: Areas vulnerable to storm surges and flooding along Mauritius 

coastline shown are in red and to beach erosion in yellow. Source: 

Adaptation Fund (2011). 



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

38 

 

over the next 50 years. Tables 5 and 6 show the projected in air temperature and change in 
precipitation respectively, for the period 1961-1990 in the various regions. 

 

Figure 17: Composite model of seasonal and annual change in mean temperature (O C) for the years 
2025, 2050 and 2100 (Aldabra area, Seychelles) (Chang-Seng 2007). 

 

Table 5 Projected increase in air temperature (°C) by region, relative to the 1961–1990 period 
(Source: Mimura et al., 2007). 

 

Region 2010–2039 2040–2069 

Table 6 Projected change in precipitation (%) by region, relative to the 1961–1990 period (Source: 
Mimura et al., 2007). 

 

Cyclones: Madagascar for instance has one of the highest cyclone risks among African countries, with 
an average of three to four cyclones affecting the country every year. Recent research suggests that 
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while the frequency of cyclones will decrease along this part of the Southern Indian Ocean, their 
intensity is projected to increase, and could severely impact the country’s GDP (leading to a 38% 
decline in the balance of payments).  

Droughts: Driven by large-scale disruptions in atmospheric circulation and exacerbated by poor land 
use practices, droughts are a common occurrence in the region. An example is the south of 
Madagascar, which is the hottest and driest part of the island, with some areas receiving less than 400 
mm of rainfall each year. Droughts pose a severe strain on natural resources and associated 
biodiversity.  

Floods and storms: Intense rainfall events caused by strong storms and tropical cyclones, coupled with 
poor land use practices and increasing deforestation, can lead to significant and damaging floods 
across the country. Floods cause damage to roads, bridges, houses, and crops, while also threatening 
the lives of hundreds of people that live in the affected areas. Over 30 floods or heavy rainfall events 
affected Madagascar in the past 30 years, killing hundreds of people and affecting thousands. Floods 
have either claimed lives or led to displacement of thousands of people in the region (Fig. 18). 

 

Figure 18: The number of people affected by disasters in Madagascar since 1970 to 2009, with 
flooding standing out as the most threatening natural calamity (Source: Adaptation Fund 2011). 

Sea level rise: Sea-level changes are of special significance, not only for the low-lying atoll islands but 
for many high islands where settlements, infrastructure and facilities are concentrated in the coastal 
zone (Fig. 19).  Projected globally averaged sea-level rise at the end of the 21st century (2090 to 2099), 
relative to 1980 to 1999 for the six SRES scenarios, ranges from 0.19 to 0.58 m (Meehl et al., 2007). In 
all SRES scenarios, the average rate of sea-level rise during the 21st century very probably exceeds the 
1961 to 2003 average rate (1.8 ± 0.5 mm/yr). Climate models also indicate a geographical variation of 
sea-level rise due to non-uniform distribution of temperature and salinity and changes in ocean 
circulation. Furthermore, regional variations and local differences depend on several factors, including 
non-climate related factors such as island tectonic setting and postglacial isostatic adjustment. Sea 
levels in the southwest Indian Ocean based on reconstructed tide gauge data and Topex/Poseiden 
altimeter for the period 1950-2001 shows a rise of around 1.5 mm/yr at Port Louis and 1.3 mm/yr at 
Rodrigues, (Church, et al., 2006). Analysis of Port Louis data for the period 1987-2007 gives a mean 
rise of  
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Figure 19: Partial exposure map based on sea-level anomaly for Madagascar 

2.1 mm/yr for the last 10 years. This slightly higher rise is consistent with IPCC WGII AR4 conclusions.  

Shoreline erosion: Coastal erosion is a major problem in small island states. It is a natural process 
which redistributes sediments but it can be accelerated by both natural and anthropogenic causes. 
Natural causes include hurricanes and storms. Anthropogenic activities which accelerate erosion 
include beach mining for building materials, unwise building practices on the coast and activities 
leading to the destruction of the coral reefs.  

The unique physical settings of SIDs make them highly vulnerable to climate change and associated 
pressures. Extinction risk appears to be greater among habitat specialists, and narrow endemics are 
consistently predicted to fare badly under future scenarios. In Madagascar, low-elevation humid 
littoral forest endemics show dramatic range reduction—six out of the seven species modeled suffer 
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98% or greater loss under at least one model/scenario-a situation compounded by expected sea-level 
rise that will threaten all 380 littoral forest endemics (Consiglio et al., 2006).  

Adaptation and mitigation measures in SIDS 

Some of the recommended adaptation actions include:- 

 Restoration and protection of riverine corridor forests important for migration;  

 Maintenance and restoration of connectivity among fragmented forests, especially in regions 
with high genetic divergence between populations across major riverine corridors;  

 Management of all remaining natural forest to maximize the potential for species migration in 
response to climate change;  

 Allowing for migration corridors of natural ecosystems to cope with sea-level rise through 
appropriate land-use planning. 
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Introduction to ecosystem services 

An ecosystem is a community of plants, animals and smaller organisms that live, feed, reproduce and 
interact in the same area or environment. Some ecosystems are very large. For example, many bird 
species nest in one place and feed in a completely different area. On the other hand, some 
ecosystems may be physically small, such as you would find in a meadow at the edge of a forest, or in 
a coral reef in the ocean.  

How does everything fit together in a forest ecosystem versus a meadow ecosystem? While some 
species may be found naturally in both areas, the species that live in the forest ecosystem are usually 
very different from those that inhabit the meadow, even though the two environments are right next 
to each other.  

In other words, if we protect existing natural habitats, we will help to maintain biodiversity 
(biodiversity is the variety of life in all its forms, levels and combinations). Unfortunately, natural 
habitats and their ecosystems are more and more endangered because of the damaging 
environmental effects of growing human populations everywhere. 

 

Box 1.Ecosystem services valuation and PES 
a)Understanding and quantifying how ecosystems provide services 
What is the state-of –the art regarding the typology of ecosystem services? 
How can the relationship between ecosystem characteristics and their associated functions and 
services be quantified? 
What are the main indicator and benchmark-values for measuring the capacity of an ecosystem to 
provide services (and what are maximum sustainable use levels)? 
How can ecosystem functions and services be spatially defined (mapped) and visualized? 
What is the effect of (changes in) dynamic conditions (temporal and spatial) of ecosystem services, in 
terms of sustainability and resilience? Are there possible critical thresholds? 
(b) Valuing Ecosystems services  
What are the most appropriate economic and social valuation methods for ecosystem services, 
including the role and perceptions of stakeholders? 
How to make economic and social valuation of ecosystem services consistent and comparable? 
What is the influence of scaling-issues on the economic value of ecosystem and land services to 
society 
How to determine the value of ecosystem services and how can aggregation steps be dealt with? 
How can values (ecological, social and economic) be mapped to facilitate the use of ecosystem 
services in (spatial) landscape planning and design? 
{c} Use of ecosystem services in trade-off analysis and decision making 
How can all the costs and benefits (Ecological, socio-cultural and economic) of changes in ecosystem 
services and values of all stakeholders (in time and space), be taken into account properly in 
discounting and cost-effectiveness issues? 
How can analytical and participatory methods be combined to enable effective participatory policy 
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and decision making dialogues? 
How can spatial and dynamic ecosystem services modelling be linked to participatory trade-off 
assessment methods to optimize multi-functional use of the “green and blue space”? 
(d) Use of ecosystem services in Planning and Management 
What are the main bottlenecks in data availability and reliability with regard to ecosystem services 
management and how can they be overcome? 
What is the relationship between ecosystem management state and the provision of ecosystem 
services (both on individual services and the total mix of ecosystem services)? 
(e) financing sustainable use of ecosystem services  
What is the adequacy of current financing methods for investing in ecosystem and landscape 
services? How can they be improved (and linked to valuation-outcomes)? 
How to communicate ecosystem services and their social and economic importance, to all 
stakeholders 

Sources: ICSU (et al., 2008), MA (2003, 2005), EC (2008), Verburg et al., (2009). 

Developing a conceptual framework for ecosystem service assessment 

‘‘What is the state-of-the art regarding the typology of ecosystem services?’’  

The concept of ecosystem services dates back at least to the 1970s but gained momentum in the 
scientific literature in the 1990s (e.g. De Groot, 1992; Costanza et al., 1997; Daily, 1997).  

The concept was mainstreamed by the Millennium Ecosystem Assessment (MA, 2003, 2005), which 
distinguished:- 

 Provisioning;  

 Regulating;  

 Cultural and,  

 Supporting services (see Table 7).  

And since then efforts to put the concept into practice has increased strongly. Yet, there is still much 
debate about how best to define the distinction between ecosystem functions and services, and how 
to classify the services in order to make them quantifiable in a consistent manner.  

One of the follow-up activities of the Millennium Ecosystem Assessment is the TEEB-project (The 
Economics of Ecosystems and Biodiversity and consensus is growing to use the following framework 
for linking ecosystems to human wellbeing (Fig. 20). 

As the figure depicts, ecosystem services are generated by ecosystem functions, which in turn are 
underpinned by biophysical structures and processes called ‘‘supporting services’’ by the Millennium 
Ecosystem Assessment (see Table 7 for details). 
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Figure 20: The Economics of Ecosystems and Biodiversity and consensus is growing to use the 
following framework for linking ecosystems to human wellbeing 

Ecosystem functions are thus intermediate between ecosystem processes and services and can be 
defined as the ‘‘capacity of ecosystems to provide goods and services that satisfy human needs, 
directly and indirectly’’. 

Actual use of a good or service provides benefits (nutrition, health, pleasure, etc.) which in turn can be 
valued in economic terms and monetary terms (Fig. 21). Although the overall structure of this 
‘‘cascade’’ is generally accepted, the distinction between ‘‘function’’, ‘‘service’’ and ‘‘benefit’’ is still 
debated. 

For example, use the terms ‘‘Core Ecosystem Process (e.g. production, decomposition, nutrient & water 
cycling), ‘‘Beneficial Ecosystem Process’’ (e.g. biomass prod. pollination, biological control, habitat and 
waste assimilation), and ‘‘Benefit’’ (e.g. food, fresh water, raw materials, energy and wellbeing). 

Other discussion points are the place of biodiversity in the framework, how to distinguish ecosystem 
from landscape functions and services, how to value services provided from natural versus cultivated 
systems (e.g. fish from the ocean versus fish from aquaculture), and the notion of Land Use Function 
or ‘‘Land Function’’ which combines functions, services and benefits 

 

.  
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Table 7 Potential indicators for determining (Sustainable) use of Ecosystem services 

Services comments and 
Examples 

Ecological process and/or 
component providing the service 
(or  
 

State indicator (how much of 
the service is present) 

Performance indicator (how 
much can be used/provided 
in 
 sustainable way) 

Provisioning     

1 Food  Presence of edible plants and 
animals  

Total or average stock in 
kg/ha 

Net productivity (in 
local/ha/year or other unit) 

2 Water  Presence of water reservoirs  Total amount of water 
(M

3
/ha) 

Max. sust.water extraction 
(m

3
/ha/year) 

3 Fiber & fuel & other 
raw materials  

Presence species or abiotic 
 components with potential use 
for timber, fuel or raw material 

Total biomass (kg/ha) Net productivity 
(kg/ha/year) 

4 Genetic materials: 
genes for resistance to 
plant pathogens  

Presence of species with 
 (potentially) useful genetic 
 Material 

Total “gene bank” value (e.g. 
number of species & sub-
species) 

Maximum sustainable 
Harvest 

5 Biochemical products 
and medicinal 
resources  

Presence of species or abiotic 
components with potentially 
useful chemicals and/or medicinal 
use.  

Total amount of useful 
substances that can be 
extracted (kg/ha) 

Maximum sustainable 
 harvest (in unit 
 mass/area/time) 
 

6 Ornamental species 
 and/or resources 

Presence of species or abiotic 
resources with ornamental use 

Total biomass (kg/ha) Maximum sustainable 
 Harvest 

Regulating     

7 Air quality regulator  
(e.g. capturing dust 
 particles) 

Capacity of ecosystems to extract 
aerosols & chemical from the 
atmosphere 

Leaf area index NOx-fixation, 
etc 

Amount of aerosols or 
chemicals “extracted” 
 effect on air quality  

8 Climate Regulation Influence of ecosystems on local 
and global climate through land 
over and biologically mediated 
process 

Greenhouse gas-baseline 
(esp. C-sequestration): Land 
cover characteristics, etc. 

Country of Greenhouse gases, 
ect fixed and/or emitted –
effect on climate parameters 

9 Natural hazard 
 mitigation  

Role of forest in dampening 
extreme events (e.g. protection 
against flood damage) 

Water storage (buffer) 
capacity in M

3
 

Reduction of flood danger 
and prevented damage to 
infrastructure  

10 Water regulation  Role of forest in water infiltration 
and gradual release of water 

Water retention capacity in 
soil etc. or at the surface 

Quantity of water retention 
and influence of 
 hydrological regime (e.g. 
 irrigation) 

11 Water treatment  Role of biota and abiotic 
processes in removal or 
breakdown of organic matter 
senic nutrients and compounds  

Denitrification(kg 
N/ha/year); mobilization in 
plants and soil 

Max amount of chemicals) 
that can be recycled or 
immobilized on a 
 sustainable basis 

12 Erosion protection  Role of vegetation and biota in soil 
retentions  

Vegetation cover roots 
matrix 

Amount of soil retained or 
sediment captured  

13 Soil formation and 
regeneration  

Role of natural processes in soul 
formation and regeneration  

E.g. bioturbation Amount of topsoil 
 (regenerated per ha/year 

14 Pollination  Abundance and effectiveness of 
pollination  

Number & impact of 
pollinating species 

Dependent of crops on 
natural pollination  

15 Biological regulation  Control of pest population 
through trophic relations  

Number & impact of pest 
control species 

Reduction of human 
 diseases live-stock pests 
 etc 

Habitat or supporting     

16 Nursery habitat Importance of ecosystems to 
provide breeding, feeding or 
resting habitat for transient 
species 

Number of transient species 
& individuals (esp. with 
commercial value) 

Dependence of other 
ecosystems (or “economies” 
on nursery services 
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Services comments and 
Examples 

Ecological process and/or 
component providing the service 
(or  
 

State indicator (how much of 
the service is present) 

Performance indicator (how 
much can be used/provided 
in 
 sustainable way) 

17 Gene pool protection  Maintenance of a given ecological 
balance and evolutionary 
processes  

Natural biodiversity (esp. 
endemic species): Habitat 
integrity (Irtmin.critical size) 

“Ecological value” (i.e. 
difference between actual 
and potential biodiversity 
value) 

Cultural & amenity     

18 Aesthetic: appreciation 
of natural scenery 
(other than through 
deliberate recreational 
activities) 

Aesthetic quality of the landscape 
based on e.g. structural diversity, 
“greenness” tranquility 

Number/area of landscape 
features with stated 
appreciation 

Expressed aesthetic value 
e.g.: number of houses 
bordering natural areas & 
users of “scenic routes” 

19 Recreation: 
Opportunities for 
tourism and 
recreational activities  

Landscape-feature attractive 
wildlife 

Number/area of landscape & 
wildlife features with stated 
recreation value 

Maximum sustainable 
number of people & facilities 
actual use.  

20 Inspiration for culture, 
art and design  

Landscape features or species 
with inspirational value to human 
arts, etc. 

Number/area of landscape 
features or species with 
inspirational value 

Number of books, painting, 
etc, using ecosystems as 
inspiration 

21 Cultural heritage & 
identity: sense of place 
and belonging 

Culturally important landscape 
features or species 

Number/areas of culturally 
important landscape 
features or species 

Number of people “using” 
forest for cultural heritage 
and identity  

22 Spiritual & Religious 
inspiration  

Landscape features or species 
with spiritual & religious value 

Presence of landscape 
features or species with 
spiritual value 

Number of people who attach 
spiritual or religious 
significance to ecosystems 

23 Educational & science 
opportunities for formal 
and informal education 
& training  

Features with special educational 
and scientific value/interest 

Presence of features with 
special educational and 
scientific value/interest 

Number of classes visiting 
number of scientific studies 
etc. 

The main difference with the MA is that supporting (of Habitat) services are limited to the nursery and 
gene pool function and that biodiversity is not recognized as a separate service. 

Source: Adapted from MA (2005) and De Groot, 2006) 

 

Figure 21: Linking ecosystem management states to the total bundle of ecosystem services 



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

49 

 

Most ecosystems on earth have been converted to another type of land cover, which can be 
characterized, by its management, or land use type. 

Management systems differ in their way people extract goods, in the level of production, in the 
intended and unintended provision of services and in the level and quality of biodiversity (see Table 
8). Land use and management influence the system properties, processes and components that are 
the basis of service provision. A change in land use or management will therefore cause a change in 
service supply, not only for specific services but for the complete bundle of services provided by that 
(eco) system. 

To make better decisions regarding trade-offs involved in land cover and land use change, a systematic 
account of the relationship between ecosystem management and the ecosystem services and values 
that it generates, is needed (see Table 9).  

Empirical information on the quantitative relationship between land use and ecosystem management 
and the provision of ecosystem services at the local and regional scale is, however, still scarce and ‘‘to 
date, there appear to be no examples of complete landscape-scale assessments of the quantity, 
quality and value of an entire bundle of ecosystem services under alternative management regimes”. 

 

Table 8 Economic and non-economic techniques available to value biodiversity 

Economic Techniques  Non-economic Techniques  

Market price approaches Consultative methods: 

Market cost approaches  Questionnaires 

Replacement cost approaches  In-depth interviews 

Damage cost avoided approaches  Deliberative and participatory approaches: 

Production function approaches Focus groups, in-depth groups  

Revealed preference methods Citizen juries  

Travel cost methods Health-based valuation approaches  

Hedonic pricing methods Q-methodology  

Stated preference methods Delphi surveys  

Choice modelling  Rapid rural appraisal  

Contingent valuation  Participatory rural appraisal  

Participatory approaches to valuation  Participatory action research  

Deliberative valuation  Methods for reviewing information: 

Mediated modelling  Systematic reviews  

Benefits transfer   

Source: Christie (et al.,2008)  
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Table 9 Main Management states and related use of services for the main ecosystem types 

Economic approaches to valuation and methods of non-market valuation 
A ‘value of ecosystem services’ (VES) may be calculated by multiplying a set of ecosystem services by  
a set of corresponding shadow prices.  

The importance (‘‘value’’) of ecosystems and their services can be expressed in different ways.  

Basically, there are three value domains ecological, socio-cultural and economic (MEA, 2003). 

The ecological value encompasses the health state of a system, measured with ecological indicators 
such as diversity and integrity,  

While socio-cultural values include the importance people give to, for example, the cultural identity 
and the degree to which that is related to ecosystem services. 

Economic literature recognizes two broad kinds of values:-  

 Use values and;  

 Non-use value.  

Ecosystem  Management state (and some examples of types of use and services) 

 Wild/ 
unmanaged

a
 

Sustainably 
managed

b
 

Degraded
c
 Intensively managed

d
 Developed

e
 

Open ocean   Sust.Fishery, gas  
regulation, 
transport? 

Over-fished, 
polluted  

Conventional fishery, 
intensive harvesting  

Permanent human 
infrastructure, 
intensive cultivation 
and artificial services 
provision  

Coral reefs   Sust. Fishery, Res. 
Harvest, Eco-
tourism 

Dynamite 
fishing, Mining 
div. 
damages 

Conventional 
fishery/intensive tourism 

 

Estuaries, Sea-
grass, shell sea 

 Sust. Fishery, Res. 
Harvest, Eco-
tourism 

Overfished, 
polluted, 
drained  

Conventional fishery, 
aquaculture intensive 
tourism  

 

Coastal wetlands 
(Tidal marsh/ 
Mangroves 

 Sust. Fishery, Res. 
Harvest, Eco-
tourism 

overfished, 
polluted, 
drained 

Conventional fishery, 
Aquaculture, intensive 
tourism 

 

Inland wetlands 
(floodplains & 
swamps 

 Sust. Fishery Res. 
 Harvest Eco-
tourism 

Over fished  
polluted 
drained 

Conventional fishery, 
Aquaculture, intensive 
tourism 

 

Lake/Rivers  Sust.fishery Res.  
Harvest 
Ecotourism  

Overfished 
polluted 
drained 

Conventional fishery, 
Aquaculture, intensive 
tourism 

 

Tropical forest   Selective logging + 
 NTFP 

Clear cut +  
burning, 
secondary re-
growth 

Plantation, Agro- 
forestry, Agriculture 

 

Temperate forest   Selective logging + 
 NTFP 

Clear cut + 
 Secondary re-
growth 

Plantations, Agro- 
forestry, Agriculture 

 

Shrub/heathland   Ext. resource  
harvesting & 
grazing  

Clear cut,  
burning  

Intensive harvesting, int. 
grazing, Agro- 
forestry, Agriculture 
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Use values encompass direct consumptive use values such as the value of timber, fish or other 
resources that ecosystems provide, and direct, non-consumptive use values such as those related to 
recreation and aesthetic appreciation.  

Indirect use values relate to the services provided by nature such as air- and water-purification, 
erosion prevention and pollination of crops.  

Non-use value is the importance attributed to an aspect of the environment in addition to, or 
irrespective of its use values.  

In essence, it can be understood as the value attributed to the simple existence of the ‘‘object’’ (i.e. its 
existence value) sometimes also referred to as ‘‘insurance value’’ or ‘‘glue’’ value. 

 A type of value in between use and non use is the notion of option value: the value we place on 
keeping the option open to use ecosystem services in the future, either within our own life time, or for 
future generations (in the latter case this is called bequest value).  

The sum total of use and non-use values associated with a resource or an aspect of the environment is 
called Total Economic Value (TEV). 

If we are interested in economic values only, the measurement unit will usually be money whereby it 
is important to realize that economic and especially monetary valuation will always capture only part 
of the ‘‘true’’ or total value (which should also include ecological and socio-cultural values) of an 
ecosystem or service.  

A number of ways exist to translate economic and some socio-cultural values of ecosystem services 
into monetary values. 

Market prices (marginal values) exist for many ecosystem services; especially the provisioning services 
such as timber and non-timber forest products.  

Values of other services are often also expressed through the market but in an indirect way, which can 
be measured through, for example, (avoided) damage cost methods (for regulating services), and 
hedonic pricing and travel cost methods for some cultural services such as aesthetically pleasing 
landscapes.  

Contingent valuation (i.e. measuring preferences based on questionnaires) and benefit transfer (i.e. 
using data from comparable studies) provide yet other alternative. 

Each of these methods has their advantages and disadvantages and although the knowledge base on 
the monetary value of individual services is improving, there are still large data gaps and there is still a 
need for better frameworks, models and data-bases to calculate the TEV of entire ecosystems and the 
bundle of services they provide. 

Valuation provides a way for people to assess the impacts and trade-offs of ecosystem change and 
illuminates the accrual of gains and losses to different beneficiaries at disparate spatial and temporal 
scales.  

Monetary valuation, although not an end in itself, can be a powerful tool for decision-making because 
it organizes information using a common metric for making comparisons. 
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Carbon financing in forestry 

Market-oriented approaches to environmental management are increasingly common in all sectors of 
the economy. Forestry is no exception. As forestry sectors around the world open their doors to 
growing private sector participation, governments have been increasingly attracted to market-based 
instruments as a new set of tools for guiding private investment.  

Of the many instruments available to policy-makers, by far the most ambitious to date is the 
development of markets for forest environmental services, such as carbon sequestration, biodiversity 
conservation, watershed protection and landscape values.  

Markets are thought to offer an efficient mechanism for promoting and financing forest protection 
and sustainable forest management. Range of Carbon markets depend on regulation and cooperation. 
Payments for carbon offsets are closely intertwined with supporting cooperative and hierarchical 
arrangements.  

At the highest level, markets for carbon offsets are rooted in the cooperative agreement between 
nations to cut back GHG emissions i.e. the Kyoto Protocol.  

Market boundaries and structures are defined by this overarching agreement. 

Even for companies that have sought to embed markets in their hierarchical structures (e.g. Shell and 
BP Amoco), markets are designed to fit with Kyoto requirements. 

It is also clear that market success depends on support from a range of local hierarchical and 
cooperative institutions.  

Cooperation between private and non-governmental entities has been critical in spreading risks and 
transaction costs associated with market development.  

Example of market supporting alliances include:- 

The Partnership for Climate Action led by seven major carbon emitters,  

JOINT a consortium of Western European companies exploring JI projects in Central and Eastern 
Europe, and  

“Start-up CDM in ACP Countries” launched in May 2000 by a consortium of European and African 
organizations to promote CDM projects in Africa, the Caribbean and the Pacific. 

References 

Christie,M.,Fazey,I.,Cooper,R.,Hydel,T.,Deri,A.,Hughes,L.,Bush,G.,Brander,L.,Nahman,A.,de 

Lange,W.,and B.Reyers (2008), “An Evaluation of Economic and Non-economic 

Techniques for Assessing the Importance of Biodiversity to People in Developing 

Countries”.Report to Defra,London 10 May 2008. 

Costanza,R., d’Arge, R., de Groot, R.,Farber, S., Grasso, M., Hannon, B., Limburg, K., Naeem, S., O’Neill, 

R.V., Paruelo, J., Raskin, R.G., Su Tt on, P.& van den Belt, M. (1997). The total value of the 

world’s ecosystem services and natural capital. Nature 387: 253-260.  

Daily,G.(ed.) Nature’s Services: societal Dependence on Natural Ecosystems (Island,Washington 

DC,1997). 



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

53 

 

de Groot,R.S .(1992).Functions of nature:evaluation of nature in environmental planning,management 

and decision-making.Wolters Noordhoff BU,. Groningeni, the Netherlands.345.pp 

de Groot, R.S., (2006).Function-analysis and valuation as a tool to assess land use conflicts in planning 

for sustainable, multi-functional landscapes. Landscape Urban plan.75, 175-186. 

European Communities, (2008).The Economics of Ecosystems and Biodiversity. Interim report 

European Communities 2008(64pp.).ISBN 139789279089602 

ICSU, UNESCO, UNU, (2008).Ecosystem Change and Human wellbeing. Research and Monitoring 

report.ICSU, UNESCO and UNU, Paris. 

MEA (Millennium Ecosystem Assessment). 2005. Ecosystems and Human Well-Being—Current States 
and Trends: Findings of the Conditions and Trends Working Group. Washington, DC: 
Island Press. 

MEA (Millennium Ecosystem Assessment) (2003). Ecosystems and human well-being: a framework for 
assessment. Millennium Ecosystem Assessment. Washington, D.C: Island press 

Verburg,P.H; Jeannette van de Steeg, A. Veldkamp, and Louise Willemen (2009). From land cover 
change to land function dynamics: A major challenge to improve land characterization. J 
Environ Manag 90 (3). 

Payment for Ecosystem Services 

Caroline Wanjiru, 
Secretary (EAFPES). 
Kenya Marine and Fisheries Research Institute, P. O. Box 81651 Mombasa, Kenya 
Email: ckairo2002@yahoo.com 

Ecosystem goods and services 

Ecosystems are the planets life support systems for the human species and all other forms of life. 
Ecosystem services are benefits humans derive from ecosystem functioning. These services are 
indispensable to the well being of people everywhere. At present, however, many of these ecosystem 
services are either undervalued or have no financial value at all. As day-to-day decisions often focus 
on immediate financial returns, many ecosystem structures and functions are being fundamentally 

undercut (http://www.unep.org/pdf/PaymentsForEcosystemServices_en.pd). Ecosystems underpin 
all human life and activities. The goods and services they provide are vital to sustaining well-being, and 
to future economic and social development. The benefits ecosystems are given on table 10 and 
include food, water, timber, air purification, soil formation and pollination. The capacity of healthy 
ecosystems to deliver this wide range of goods and services has been seriously undermined by human 
activities that have disregarded their fragile nature. 

For long, ecosystems have been regarded as public property, and consequently undervalued. The 
most comprehensive assessment of ecosystem services to date the Millennium Ecosystem 
Assessment, found that over 60% of the environmental services studied are being degraded faster 

than they can recover. (http://www.unep.org/pdf/PaymentsForEcosystemServices_en.pd) 

mailto:ckairo2002@yahoo.com
http://www.unep.org/pdf/PaymentsForEcosystemServices_en.pd
http://www.unep.org/pdf/PaymentsForEcosystemServices_en.pd
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With an ever increasing human population, the gap between the supply and demand for ecosystem 
services will escalate leading to shortages of food, water and energy. Ecosystem services are essential, 
non-substitutable and poorly understood, and their loss from natural ecosystems will require costly 
alternatives. Someone must pay those costs (Farley & Costanza 2010). Investing in our natural capital 
now will save money in the long run. 

Table 10 Classification of ecosystem services 

                                                Forest                                     Oceans                            Cultivated/Agricultural Land 

Environmental Goods  
 
 

Fresh water 
• Fuel 
• Fiber 
• Food 

Food Food 
Fuel 
Fiber 

Regulating Services  
 
 
Climate regulation 

Climate regulation 
• Flood regulation 
• Disease regulation 
• Water purification 

Climate regulation 
• Disease regulation 

Climate regulation 
• Water purification 

Supporting services Nutrient cycling 
• Soil formation 

Nutrient cycling 
• Primary production 

Nutrient cycling 
• Soil formation 

Cultural services Aesthetic 
• Spiritual 
• Educational 
• Recreational 

Aesthetic 
• Spiritual 
• Educational 
• Recreational 

Aesthetic 
• Educational 

Introduction to Payment for Ecosystem Services 

Wunder (2005) defined PES as a voluntary transaction whereby: 

A well defined environmental service (or land-use likely to secure that service) is being bought by a 
(minimum one) service buyer from one or more service providers, if and only if the service provider(s) 
secures service provision (conditionality). 

For a mechanism to be classified as PES according to a popular definition PES there has to be direct 
payments from the beneficiaries to the providers of enhanced ecosystem services; The nature of the 
transaction has also to be voluntary (i.e. participants are not forced to trade by regulation or in order 

to meet a mandatory cap). (http://archive.defra.gov.uk/environment/policy/natural-
environ/documents/payments-ecosystem.pdf)  

The critical, defining factor of what constitutes a PES transaction, however, is not just that money 
changes hands and an environmental service is either delivered or maintained. Rather, the key is that 
the payment causes the benefit to occur where it would not have otherwise. That is, the service is 
“additional” to “business as usual,” or at the very least, the service can be quantified and tied to the 
payment (http://www.unep.org/pdf/PaymentsForEcosystemServices_en.pd) 
 

The key concepts for what PES is: 

Payments for ecosystem services are compensation for providing ecosystem services. Compensation 
and/or incentives can take many forms (e.g. cash, in-kind assistance, exemption from taxes, tenure 
security) The key concepts for who is involved with PES: 

http://archive.defra.gov.uk/environment/policy/natural-environ/documents/payments-ecosystem.pdf
http://archive.defra.gov.uk/environment/policy/natural-environ/documents/payments-ecosystem.pdf
http://www.unep.org/pdf/PaymentsForEcosystemServices_en.pd
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 Sellers who are willing (or obliged) to produce the ecosystem goods and services by managing 
the ecosystem.  

 Buyers who are willing (or obliged) to pay for the benefit of receiving the ecosystem goods 
and services (http://archive.defra.gov.uk/environment/policy/natural-
environ/documents/payments-ecosystem.pdf)  

Rationale of PES 

The key economic rationale for PES is that an “externality” exists, i.e., compensating an outside service 
benefit that the landowner provides to external beneficiaries. PES thus recognizes hard tradeoffs in 
conservation: the landowner and the external beneficiaries (downstream water users, global carbon 
buyers, etc.) have diverging interests, and unless the latter compensate the former, the service will be 
lost (Wunder, 2008) 

Also, the value of the service(s) at hand (determining the environmental service user’s willingness-to-
pay for PES) must exceed the environmental service provider’s opportunity costs, i.e., the profit 
foregone from abandoning the first-best land-use plan (determining the environmental service 
provider’s willingness-to-accept PES, plus transaction costs. 

Why PES? 

Why is it such a promising idea?  

Supply-side innovation: PES, as a direct, conditional way of “buying conservation,” promises to use 
existing conservation funds more efficiently, with a strong focus on conditionality, i.e. the 
environmental service provider securing environmental service provision, and less so on increased 
user financing (Ferraro and Kiss 2002). 

Integrating supply and demand sides: PES is a tool to buy conservation and generate sustainable 
funding, where the “user pays” and “provider gets” elements of PES jointly assure a socially efficient 
resource allocation (Pagiola and Platais 2007). 

PES is efficient in that only what needs to be conserved is conserved and it is also potentially very 
sustainable. If the system kicks off and providers and users keep their interest, then it will remain 
sustainable. It does not have to depend on donor interest. 

Types of Payments in PES deals 

Direct financial payments, usually compensation for opportunity costs or loss of livelihood incurred by 
ecosystem service protection, such as the conversion of managed farmland to natural forest; 

Financial support for specific community goals, such as building of a school or clinic to remunerate for 
ecosystem services 

In-kind payments, such as the giving beehives to a community to reward on conservation efforts on 
forests 

Recognition of rights, such as increased land rights and increased participation in decision-making 
processes. 

http://archive.defra.gov.uk/environment/policy/natural-environ/documents/payments-ecosystem.pdf
http://archive.defra.gov.uk/environment/policy/natural-environ/documents/payments-ecosystem.pdf
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Some important principles that govern PES 

The participants of a workshop in Heredia Costa Rica in 2007 came up with the following principles for 
the use of PES schemes. (Farley and Costanza, 2010) 

Measurement: there is need to continue to develop better methods to measure, map, model, and 
value ecosystem services at multiple scales. At the same time, we cannot wait for certainty and 
precision to act. We must synergistically continue the process of improvement of measurements with 
evolving institutions that can effectively utilize these measurements. 

Bundling: most ecosystem services are produced as joint products (or bundles) from intact 
ecosystems. The relative rates of production of each service varies from system to system and site to 
site, and time to time, but we must consider the full range of services and the characteristics of their 
bundling in order to prevent creating perverse incentives and to maximize the benefits to society. 

Property rights: establishment of proper property rights is essential in implementing PES. Due to the 
public goods nature of most Ecosystem services, the following can happen 

 Use existing private property rights; 
 Change property rights; 
 Develop systems that can ‘propertize’ Ecosystem services without privatizing them e.g. 

common property asset trusts, Community Forest Associations (CFA. Dealt with under chapter 
on Mikoko Pamoja). 

Distribution Issues: the distribution of costs and benefits from PES systems need to be carefully 
considered. Systems should be designed to ensure inclusion of the poor, since they are more 
dependent on common property assets like ecosystem services. In particular, wealthier nations should 
be prevented from free-riding, and instead pay for the services they receive from the biodiverse and 
ecologically productive ecosystems in less developed countries. 

Sustainable Funding: PES systems should link beneficiaries with producers. In order to be sustainable, 
fees should be collected from beneficiaries in order to pay producers to continue to provide the 
services -either by paying private land owners or through investments in commonly owned natural 
capital assets. 

Education and Politics: two key limiting factors in implementing PES systems are shared knowledge of 
how the systems work and political will. Both of these can be overcome with targeted educational 
campaigns, clear dissemination of success and failures directed at both the general public and elected 
officials. 

Participation: all stakeholders (local, regional, and global) should be engaged in the formulation and 
implementation of PES systems. Full stakeholder awareness and participation contributes to credible, 
accepted rules that identify and assign the corresponding responsibilities appropriately, and that can 
be effectively enforced. 

Policy Coherence: PES systems will be most effective when they form part of a coherent set of policies 
to address ecosystem use and management. They are less likely to work when other policy 
instruments are providing opposing incentives (for example by subsidizing the use of water, energy 
etc.) or when legislation controlling allocation is inflexible. 
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Challenges of PES 

A range of limiting conditions currently inhibits the widespread application of PES in rural 
communities. 

1. Institutional framework and governance - It is clear that PES will be ineffective unless the 
legal, policy and institutional framework is improved. Clearly in most cases, there is lack of 
institutional capacity to design, manage/implement and monitor PES schemes. Therefore if 
countries want to engage with PES markets, they need to tackle the governance and policy 
failures which perpetuate anti-poor outcomes. Governments and donors also need to invest in 
capacity-building of national PES providers. This would reduce the risks for buyers and sellers, 
and thus increase the demand and willingness to pay and willingness to accept for ecosystem 
services). Since insecure tenure, weak compliance, corruption, etc., increase the risks and 
transaction costs. 

2. High transaction costs: transaction costs are high especially for people living in rural areas. 
This makes them to be out of reach for most rural people and farmers. General costs of 
preparing for contracts are mainly independent of farm size, the cost per hectare being much 
higher on smaller farms, tending to discourage them from participating. One of the solutions 
to this include getting donors to subsidize high start up costs under the rationale that once up, 
the PES initiatives will be cost effective and sustainable. Another way for small scale farmers 
to deal with high transaction costs is formation of similar interest groups or cooperatives to 
increase their bargaining power in engaging with the PES markets.  

3. Security of tenure as PES payments are payments to particular land uses, it may not be 
possible to undertake a PES program if tenure is insecure. The importance of secure tenure is 
particularly important in cases where PES programs require long-term investments, such as 
reforestation. For an individual or a group to participate in a PES program, they need to be 
able to effect the land use change and this can only be possible if they own the land or have 
jurisdiction over it in one way or another. Most poor people living near natural resources 
depend on these resources for their livelihood and in most cases do not have title deeds for 
the land. Others live as squatters. Some of natural resources are owned by the state. A good 
example is the mangrove forests in Kenya which are owned by the state. This has not spared 
them degradation from the communities living around them. To instill a sense of ownership of 
these forests by the communities and hence conservation, the government has come up with 
the Forest Act 2005 whereby, communities can have custody of the forest through Community 
Forest Association (CFA). Through the association, they are allowed to manage the forest and 
benefit from it. They can even enter into PES deals. 

4. Technical capacity and knowledge - If adopting PES-promoted practices requires substantial 

technical capacity, the poor may find it more difficult to participate as they may lack education 

or access to technical assistance. Some PES programs, provide technical assistance to PES 

recipients, but most do not. Few PES programs, are complex and most are for doing nothing 

e.g for maintaining natural forest, as in Mikoko Pamoja project. 

Conditions under which PES thrives 

Some situations are ideal for PES initiatives. They include situations where: 
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 Demand for ecosystem services is clear and financially valuable to one or more players. PES 
projects are most likely to occur when there is at least one beneficiary of ecosystem services 
with both an incentive to invest in the maintenance of this service and available funds for 
doing so; 

 Supply is threatened. If resources are clearly diminishing to the point of scarcity because of a 
declining ecosystem service, then there is potential for a PES deal; 

 Specific resource management actions have the potential to address supply constraints. For 
PES to be a viable option, it is essential to identify what resource management practices could 
be changed and what ecosystem services results will ensure improvement of ‘supply’ issues; 

 Effective brokers or intermediaries exist who can assist with documenting ecosystem service 
conditions, identifying specific resource management alternatives, aggregating multiple 
landowners/resource users (if needed), engaging and negotiating with prospective buyers, 
and any other activities related to implementation (including monitoring, certification, 
verification, etc.); 

 Contract laws not only exist but are enforced, and resource tenure is clear. The supplier must 
have control over the area where the PES agreement is to be implemented, and the buyer 
must have assurance, and recourse to ensure, that contract provisions of the deal are secure; 

 Clear criteria for evaluating equitable outcomes across partners are established. In the case 
where partnerships are formed to supply the ecosystem service, clear criteria of fairness need 
to be designed and agreed by all parties to the transaction. 

Design and implementation of PES schemes 

Failings in current PES schemes can be associated with flaws in their design. In general, five criteria 
have been identified with respect to PES design: 

clearly identified participants - buyers and sellers clear definition of the ecosystem service provided 
providers comply with the terms of their contract - compliance results in a change in the ecosystem 
service compared to what would have been without the PES scheme the existence of compliance 
penalties payments are determined on the basis of cost 

Whether a PES scheme succeeds in generating the desired outcome (provision of ecosystem services) 
depends on the successful completion of a series of steps. 

Step 1 
Identifying possible ecosystem service and potential buyers:- 

 Defining, measuring and assessing the ecosystem services in a particular area; 

 Determining their marketable value; 

 Identifying potential buyers who benefit from the service; 

 Considering whether to sell as individuals or as a group. 
Step 2 
Assessing institutional and technical capacity:- 

 Assessing legal, policy and land ownership context; 

 Examining existing rules for PES markets and deals; 

 Surveying available PES support services and organizations. 
Step 3 
Structuring agreements:- 
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 Designing management and business plan to provide the ecosystem service that is the focus of 
the PES deal; 

 Reducing transaction costs; 

 Reviewing options for payment types; 

 Establishing the equity and fairness criteria for evaluating payment options; 

 Selecting a contract type. 
Step 4 
Implementing PES Agreements:- 

 Finalizing the PES management plan; 

 Verifying PES service delivery and benefits; 

 Monitoring and evaluating the deal. 

Source: http://www.unep.org/pdf/PaymentsForEcosystemServices_en.pd 
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Financing Watershed Management trough Payment for Ecosystem Services (PES) 

Introduction 

Watersheds provide important environmental services to society; flood regulation, water retention, 
soil formation, nutrient cycling and acts as habitat for biodiversity. Unfortunately, society attaches no 
value to these services resulting in their loss and degradation. When realized watershed values have 
potential to generate significant economic activities to benefit local communities. Beneficiaries of 
these services can pay for activities that enhance their provision. Part of these values may be captured 
and monetized as part of Payments of Environmental Services (PES) schemes. These payments provide 
sustainable financing to defray the cost of watershed activities. 

PES is a market-based mechanism where landowners are rewarded by service beneficiaries. It is based 
on the premise that land owners undertake land use transformations that provide agreed ecosystem 
services. For these services, they are rewarded financially by the beneficiaries. 

Range of watershed environmental services 

 Watershed protection (e.g. hydropower companies and water utility pay upland 
farmers for avoiding / deforestation, soil erosion, pollution, flooding risks); 

 Landscape beauty (e.g. tourism operators pay local communities not to cut trees and pollute 
rivers that enhance visitors’ experience); 

 Carbon sequestration and storage (e.g. foreign power companies  paying local farmers to plant 
or maintain trees); 

 Biodiversity protection (e.g. conservation groups paying local communities to   restore areas in 
order to create biological corridors). 

While the conventional way of funding watershed activities is through government budgetary 
allocations, PES schemes diversify sources of funding by capturing payments from those who benefit 
from ecosystem services arising land transformation activities to provide agreed and desired 
watershed services. Buyers of watershed services make voluntary payments for watershed activities as 
long as watershed functions and services are well-defined and maintained. 

Why are watershed PES schemes emerging? 

Water stress and security is becoming a serious global issue with sources of fresh water diminishing 
while demand is growing with population growth and economic development.  

The amount of water that has been taken for granted and used freely is diminishing.  

Water utilities and corporate users of water - bottling, food processing and energy   companies have 
realized that decreasing water poses a danger to their businesses.  

People are beginning to appreciate the link between scarcity and low water quality with upstream 
land use practices.  
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In watersheds such as Sasumua, upstream areas are populated by poor farming communities with 
small land parcels. Their land use activities have a direct bearing on the quantity and quality of water.  

Beneficiaries of environmental services need to deal with upstream water managers who are in a 
position to undertake the required steps to restore ecosystem capacity to provide water services 
downstream.  

Valuing an ecosystem service 

Valuation of ecosystem services is problematic because it involves putting a price tag on a service that 
has always been considered “unmarketable”. 

However, in programmes such as PES where a desired environmental service is provided in a way that 
restores nature’s capacity to provide such services, there is a tangible result which is a water service 
different than its source: In addition, there is an intangible improvement of the system itself that in 
the long run permits continuation of the provision of these services.  

Take the example of a hydroelectric dam which produces “X” MW of energy and requires a constant 
volume of water. If something happens upstream – deforestation, changes in rain cycle – which affects 
the volume of water, the hydro-electric business suffers. If the volume of water is restored, the 
hydroelectric business improves. Part of that benefit is the payment that must go upstream to pay for 
the restoration of the ecosystem.  

Or a water utility company that treats water for supplying a city. If something happens upstream – 
deforestation, changes in rain cycle – which affects the volume and quality of water, the water 
business suffers. If the volume and quality of water are restored, the water business improves. So the 
notion of improving the profitability of the downstream user and the cost of changing the land 
upstream are two of the main components of evaluating the ecosystem service.  

Threshold effects: Unlike carbon sequestration, Watershed services have threshold effects such that a 
minimum percentage of the watershed must be conserved in order to deliver the environmental 
service.  

Need for science to back PES: An environmental service agreement will fail if it is based on a faulty 
understanding of the relationship between a given upstream land use activity and its effects on 
downstream resource conditions. Moreover, not all parts of a catchment contribute equally to 
downstream watershed benefits. Science helps to locate critical areas to be targeted for cost effective 
watershed management. 

Benefits must be high and attributable to watershed protection  

If benefits are high, developing a mechanism to reward those who provide the service is easy. 
However, the benefits must be traceable to watershed conservation or potential buyers will be 
hesitant to pay. 

Costs must be manageable  

Feasibility of a watershed service agreement depends on costs and benefits. If costs exceed benefits 
both buyers and sellers will be discouraged. Costs include payments to upstream land managers 
(which must be higher than their opportunity cost of giving up existing land use practices), and the 
various transaction costs associated with organizing and executing the agreement. Transaction costs 
arise among potential watershed service buyers, watershed service providers, and between buyers 
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and providers.  As with many environmental services, transaction costs are highest when there are 
multiple small scale providers and users.  

Payment mechanism 

Once an agreement has been made, payments may be made to each land manager or a single 
payment made and sellers divide it up. Where payments are made in cash there may be concerns 
about whether everyone gets their fair share. Payments in kind do not face this problem as they are 
indivisible. Payments may be one off or periodic. 

Practice shows that PES scheme work best when services are visible and beneficiaries well organized, 
and when land user communities are well structured, have clear and secure property rights and are 
supported by strong legal frameworks. 

Benefits of PES 

Development of PES schemes may result in co-benefits;- 

 Steady income for rural communities;  

 Capacity building of local community; 

 Enhanced resilience and adaptability to climate change, by encouraging water management 
and agricultural practices that provide buffers to droughts, floods, and other stresses and 
shocks.  

There is no blueprint for setting up PES programs, the best mechanism for a specific watershed being 
based on what the landowners are able to do to maintain the watershed and what beneficiaries are 
willing to pay to maintain the ecosystem services provided by that watershed. 

Barriers to Development of Watershed PES in Kenya 

 Potential buyers of ES are not fully aware of the concept and its benefits; 

 Few if any successful PES cases to show case its potential;    

 Potential buyers are not certain if payments will improve environmental services; 

 Inadequacies in policy and institutional framework; 

 Lack of strong watershed communities to articulate opportunity costs incurred as a result of 
land use transformations  required to provide ES; 

 PES is perceived as an unwelcome tax where buyers are already paying other levies to national 
or county government. This is especially true of watershed PES because of other levies. 

PES and Policy in Kenya 

Catchment management in Kenya is regulated under a multiplicity of overlapping laws and by a 
number of institutions with statutory mandate for watershed protection.  

There exists a diversity of legislation and institutional actors with interest in water resources 
management. While this has not prevented initiation of PES pilot projects, it has limited attempts to 
“scale” up or replicate PES initiatives. 

Sessional Paper No.6 of 1999 on Environment and Development identified wide-spread degradation of 
natural resources and linked this to future declines in economic productivity and increased poverty. It 
established a broad and cross-cutting policy framework for sustainable environmental resource 
management and poverty reduction.  
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The policy recognizes the need:  

 to incorporate an understanding of environmental economics and development and 
application of economic tools; 

 to employ economic incentives to influence utilization of natural resources; 

 to involve the private sector, local communities and other non-state actors in the 
management of natural resources. 

Within this policy context, additional policies and legislation have been developed which have 
implications for PES in Kenya and these include: 

Sessional Paper No. 1 of 1999 on National Policy on Water Resources Management and Development 

Sessional Paper No. 9 of 2005 on Forest Policy  

The National Water Resource Management Strategy, 2006 (“NWRMS”)  

Legislations developed from these policies such as the Environmental Management and Coordination 
Act (1999), Water Act, (2002), Forestry Act, (2005) together with the Agricultural Act, cap 318 and the 
Agriculture (Basic Land Usage) Rules, 1965 have direct implications for PES in Kenya.  

In addition the Constitution has articles which support a clean environment and availability of clean 
water. Article 42 for example states that “every person has the right to a clean and healthy 
environment” while Article 43 (1) (d) states that “every person has the right to clean and safe water in 
adequate quantities”. Article 69 supports public participation in the management of natural resources 
and equitable sharing of accruing benefits. The constitution can therefore be considered supportive of 
PES.  

Although there are no specific PES policies in Kenya, policies in land, forestry, water, agriculture and 
environmental sectors are supportive and can be used to implement PES 

Development of Watershed PES schemes 

Case Study of Sasumua Watershed, Kenya 
 

Identify the core problem  

For PES deals to materialize there must be a clear problem affecting potential sellers and buyers of the 
environmental service. In Sasumua watershed the challenge faced by potential sellers was restricted 
household income resulting from declining crop yield due to small farm sizes, decreasing soil fertility, 
and regulations banning cultivation on riparian areas and steep slopes.  

For potential buyers Nairobi City Water and Sewerage Company (NCWSC) siltation of intakes and 
reservoirs and increased water treatment costs are some of the challenges. For example Sasumua 
treatment plant uses on average US$ 300,000/year on water purification chemicals alone (Fig. 22). 
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Figure 22: Polluted Sasumua River and silted Chania intake (Mwangi.J, 2011) 

There is potential for private sector entities such as Kenya Electricity Generating Company (KENGEN), 
(NCWSC) and National Irrigation Board (NIB) currently facing siltation and water quality problems to 
consider investing in alternative land use-based approaches for improved water quality and quantity 
via PES agreements with upland landowners. Large scale water users such as Kenya Breweries, Coca 
Cola, Kenya Cooperative Creameries and others can also assist with funding PES.  

Potential for public investment in PES through the Water Services Trust Fund (WSTF) also exists. 
Approaches such as PES have potential to grow from the perspective of public financing in the absence 
of direct private-sector beneficiaries. Reforms in the water sector offer a window of opportunity for 
the introduction and growth of PES. Community members are already organized in entities such as 
Water Resource Users Associations (WRUAs) around water catchments and CFAs (Community Forest 
Associations) around forests. A number of NGOs, Community Based Organizations (CBOs) and donors 
seeking to address land degradation issues in the catchment also exist and are potential 
intermediaries in any PES development. 

Map hotspots for targeted interventions  

Establish clear scheme goals based on causal links between upstream actions and downstream 
benefits. This helps define locations to target for interventions and the stakeholders to be involved. 
This ensures efficient use of resources as it targets areas with the highest potential for ES 
enhancement. The World Agro-forestry Centre (ICRAF) has conducted studies on the status of 
Sasumua watershed and mapped hotspot areas for potential interventions using hydrological 
modeling. By so doing, the model identified areas with potential to generate the desired ES (sediment 
retention and water production). Model simulations also identified the land use changes required to 
generate these services. 

Identify Environmental Service Sellers  

Watershed services are provided by upstream land managers whose decisions individually or 
collectively impact on the quality and quantity of water available downstream. They must be selected 
carefully to ensure that they are located in the target areas and that they are able to implement 
decisions that will make a difference to downstream water quality and quantity. Potential sellers of 
environmental services are therefore landowners in hotspot areas. The services they are expected to 
offer include measures to: minimize surface runoff, soil and stream bank erosion, maximize infiltration 
of rain water, and increase stream flow and ground water. 
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Establish their characteristics and contexts (number, household size, occupations, age, education level 
and income; land use practices and land ownership), in order to engage them sustainably. Understand 
drivers of land use change and current and future threats of land degradation.  

A critical mass of farmers is usually needed to achieve a threshold for watershed services. Such a mass 
ensures economies of scale are achieved since PES involves substantial transaction costs. Legally 
recognized groupings such as the WRUAs or CFAs can be used to aggregate these farmers.  

Identify buyers  

Beneficiaries of watershed services are downstream users whose interests / livelihoods / businesses 
are directly / indirectly impacted by changes in the quantity and quality of water originating from land 
use actions in the uplands. Since watershed services are primarily of interest to local and regional 
users: it is relatively easy to identify beneficiaries. A major downside of these especially in developing 
countries however, is lack of scope for attracting finances from the international community or better 
resourced companies outside watershed.  

Establish a baseline  

A ‘baseline’ is the initial status of an ecosystem service or projected change in the ecosystem service 
under the business as usual situation. Environmental outcomes are only attributable to PES if they can 
be clearly distinguished from outcomes that would have occurred in the absence of the PES. PES 
schemes therefore need to have pre-defined and easily observable objectives and clear indicators of 
success or otherwise. Biophysical and socio-economic data for establishing a baseline can be obtained 
from historical records, resource status reports, published documents, sequential maps and other 
information from bureaus of statistics, ministries of Water and Irrigation, Agriculture, Forestry, Lands, 
Energy etc. A baseline provides a standard against which improvements in services via a PES approach 
will be judged. Baselines are often developed using predictive models based on hydrological studies, 
environmental impact assessment, social-economic studies etc. 

 

Identify potential land use interventions, their feasibility and effectiveness  

Land use interventions with potential to generate the desired ES can be identified through scenario 
analysis using hydrological modeling and these include:  

Terracing strengthened with grass strips and /or agro-forestry trees. Terraces are made on very steep 
slopes and various options are available: Bench terraces, “Fanyajuu / chini’, cut off drains, open 
ditches, water ways.  

Grass has proved to be a good filter and cover material in soil and water conservation. Grass of good 
nutritional / fodder value (e.g., Napier or Kikuyu grass) is planted on terraces, riverbanks and other 
fragile areas to reduce surface runoff and enhance soil water retention. 

Contour ploughing and planting of crops along the contour are practiced to reduce soil erosion. 
Through a PES mechanism, these practices can be up-scaled from fragmented landholdings to 
collective action aimed at improving watershed services. The choice of intervention is based on its 
effectiveness in generating the desired environmental services, and preference by farmers. For 
example from ICRAF’s study farmers prefer grass strips which are easy to establish from local 
materials. They reduce soil erosion, improve water quality and provide fodder. 
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Assess the economic feasibility of PES: Investments in watershed services must be justified by 
economic and financial analysis. This is done by building a case for investment in watershed services 
through PES. It involves quantifying potential net benefit from the perspectives of potential sellers and 
buyers.  

Is there demand for the ecosystem service or are potential beneficiaries already enjoying the service 
with no obligation to pay? (Free riding). Estimate the cost of PES compared to benefits from the 
perspectives of potential sellers and buyers. Include transaction costs of project development. Convert 
all costs and benefits into monetary terms based on market values and apply discounting to reflect the 
‘time value of money’. 

Identify trade-offs: For upstream farmers and downstream beneficiaries within the catchment identify 
trade-offs by comparing cost-benefit estimations with those of maintaining the status quo. For 
example costs of paying farmers to implement good land use practices that reduce sedimentation 
should be compared to costs of dredging dams, de-silting intakes, treating highly silted water etc (see 
Fig. 23)  

NCWSC for example uses 450 tons of Alum/year (costing Kshs 15m) in Sasumua to remove 
sedimentation originating from soil erosion. Can NCWSC make a saving on cost of water treatment 
and de-silting water intakes by providing incentives (making payments) for better land management 
practices in the uplands through a PES scheme? Do upland farmers stand to benefit from such an 
arrangement?  

 

Figure 23: Building a business case in Sasumua 

For example using hydrological models, ICRAF found that a 3 m wide by 20 km long grassed waterway 
could potentially reduce sediment yield by 20% per year when well established (after about 2 years). 
This implies potential savings for NCWSC and potential benefits for landowners if a PES scheme was to 
be established. 

These analyses assist project proponents to decide whether using a PES model to the identified 
watershed management problem will make prospective potential ES sellers better or worse off and 
whether it will be a cheaper approach for potential ES buyers. Long term potential for both buyers and 
sellers to remain engaged via PES should also be assessed. 



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

68 

 

Conduct risk analysis: Risk analysis should be supported with participatory approaches engaging 
potential ES buyers, sellers and other key stakeholders. Analyze the risk of engaging in PES to 
livelihood, resource rights and access to future revenue sources, employment opportunities and 
upstream-downstream power relations. Also assess institutional capacity including aspects of 
transparency and disputes in resource access and ownership. Analyze the local land tenure and 
resource use rights. Ensure that the prospect of an ecosystem service deal does not motivate ‘elite 
capture’ or ‘land grabbing’ through speculative land purchases leading to exclusion of indigenous 
landowners. 

Landowners Opportunity Cost: Implementation of soil and water conservation (SWC) practices 
involves taking arable land out of production and land opportunity cost is the value of lost production. 
Farmers’ decisions to invest in SWC practices are based on considerations of costs and benefits and 
adopt SWC measures only if they perceive them to be beneficial. To encourage them to adopt SWC 
practices therefore requires that incentives be equal or higher than profits under conventional 
production methods. 

Assess feasibility of PES in the existing legal framework: It is important to establish public 
acceptability of PES within the existing policy legal and institutional framework. If policy and legal 
problems are substantially intractable, the possibility of developing a workable business case is 
unlikely. The legal standing of ES purchases should be clear and agreed contracts must be legally 
enforceable. 

Land tenure is important in determining the ‘seller’ who will be entitled to PES payments. Private land 
is held by individual or other entity under free hold or lease hold tenure. Freehold is the most 
common land tenure in rural areas of Kenya and grants owners unlimited access and user rights, 
subject to regulatory powers of the state. Where land adjudication has not been completed individual 
titles may not be available but this should not prevent PES so long as land ownership is not in dispute. 
In the Naivasha-Malewa project, contracts managed to dissociate ownership from action and ensured 
that payments targeted people that took the actions for ES provision rather than those whose names 
were on the land title deeds. 

It is important to differentiate between resource and ecosystem right. PES schemes compensate 
people for taking action to maintain or enhance ecosystem (in this case water related) services, but do 
not necessarily transfer water rights. In Kenya the legislation relevant for managing watershed 
ecosystem services through PES include:  

 The Environmental Management and Coordination Act (1999);  

 The Water Act (2002);  

 The Forestry Act (2005);  

 The Agriculture Act, Chapter 318;  

 Constitution section 60 1 (d). 

In Kenya, the public structure for watershed management is presided over by the Water Resources 
Management Authority (WRMA) which regulates water abstraction and builds the capacity of land 
owners (organized in WRUAs) to develop and implement Catchment Management Plans (CMPs). To 
implement these CMPs, WRUAs follow an established financing cycles by submitting proposals to 
either of the two publically managed funds: the Water Services Trust Fund or the Capacity Building 
Fund. The WRUAs’ capacity to access and manage these funds is rather low, but even when obtained, 
WRUAs’ land use interventions are limited only to publically owned land, and not private farmlands 
where most soil erosion and land degradation occurs. A PES scheme has the potential to contribute to 
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these catchment management efforts by promoting appropriate land management practices that 
reduce soil erosion and pollution from privately owned farmlands. ICRAF (PRESA) in partnership with 
Jomo Kenyatta University of Agriculture and Technology (JKUAT) and WRMA investigated the potential 
for structuring payments for environmental services scheme (Fig. 24) to address these challenges in 
the Sasumua watershed. 

 

Figure 24: Schematic structure of potential PES scheme in Sasumua 

Dialogue with buyers on causal links between land management and ES provision.  

Assess willingness to pay (WTP) of buyers by facilitating comparison of PES to the current business 
approaches of maintaining infrastructure and purifying water.  

Key issues for discussion should include:  

 level of risk to core operations or future growth in case of reduced water quantity/lowered 
water quality; 

 importance of the ecosystem service to the company business; 

 potential alternative sources of water for the company; 

 company’s interest and policy in social and environmental practices;  

 potential motivations for engagement e.g. public image building, improved stakeholder 
relationships, improved investor confidence on the sustainability of investments; 

 reduced operational and maintenance costs. 

Engage potential sellers: To avoid raising expectations engagement with potential sellers should be 
done after establishing some level of assurance that potential buyers are willing to engage. Ensure 
balanced inclusiveness in engaging potential ES sellers by involving different wealth levels, gender and 
other relevant categories of actors including farmers already practicing environmentally friendly 
farming practices.  

If WRUAs are engaged as sellers, facilitate the incorporation of PES into sub-catchment management 
plans (SCMPs) as an approach to achieving soil and water conservation. Establish farmer’s willingness 
to accept (WTA) payments for ES provision through interviews and information from key informants. 
Studies carried out by ICRAF in Sasumua catchment indicate that communities are willing to accept 
payments for environmental conservation with wide variations in preferred amounts due to 
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differences in opportunity costs of sellers. For example in a study conducted by ICRAF in Kapingazi 
catchment WTA ranged from US$ 100 to 250 / ha / year while in Sasumua catchment it was US$ 938 
/ha / yr. A decision needs to be made on whether a standard rate of payment will inform the contract 
price or differential payments depending on landowners opportunity cost will apply.  

Identify intermediaries: A range of institutions (public, private, or NGOs) can support PES by providing 
specialized technical expertise in, among others:  

 assessing an ecosystem service ‘product’ and its value to prospective buyers;  

 designing the project-capacity building and providing advisory support;  

 establishing relationships and rapport with potential buyers;  

 negotiating contracts / agreements - ensuring that the final agreement is in the sellers’ best 
interest and providing risk management advice and services.  

Negotiate agreement: Engage experts in negotiations or advocacy as well as legal expertise to 
facilitate systematic consultations with sellers and buyers. An unbiased intermediary (NGO, Consultant 
or legal practitioner) can lead the negotiations and contract development especially in regard to 
determining pricing in a watershed PES (Fig 25). Agreements will be legally binding if the provider 
(individual / group) and buyers are legal entities. A PES contract may be structured as a purchase or 
service agreement where the buyer pays the seller to take actions that are intended to lead to 
restoration, protection, or enhancement of ecosystem services.  Risk avoidance and sharing should be 
agreed upon during negotiations. If payments are dependent upon delivery of specific ecosystem 
service outcomes, factors outside seller’s control may result in failure to achieve contractual 
obligations and, subsequently, non-payment.  

 

Figure 25: Diagrammatic representation of a typical negotiation process (Adopted from Naivasha 
catchment PES) 

Determining the price of Ecosystem Services 

A price for transacting ES needs to be determined to establish a market between upstream farmers 
and downstream beneficiaries in a PES deal. The price of an environmental service can be arrived at 
either in a regulated market or in voluntary markets. In regulated markets the buyer’s ‘willingness to 
pay’ (WTP) is mandated while in voluntary market the price is negotiated and is subject to the law of 
supply and demand. The economic value assigned to water by both the National Water Resources 
Management plan and the Water Act 2002 can be used to guide ES price determination.  
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A negotiated ES price can be determined using a Contingent Valuation Method (CVM) based on what 
the buyer is WTP, reflecting the value attached to the ES and what the seller is willing to accept (WTA) 
at least reflecting compensation for the opportunity costs. WTA is normally treated as a first offer 
against which a counter-offer is made based on buyer’s WTP. Depending on ES demand the ultimate 
price will however most likely depend on buyer’s WTP.  

Payment mechanism  

Sellers and buyers of ES need to agree on the mechanism and timing of payment. Payments can be 
financial, in-kind or both, paid periodically or at once (lump sum). In-kind payments may be in the 
form of loan waivers, access to micro-credit, provision of agricultural inputs, provision of drinking 
water facilities such as tanks, secure access to markets and community benefits such as better 
schools, hospitals roads, capacity building etc.  

Cash payment transfers can be made via mobile phone transfer, bank account deposits, cheques, 
voucher etc. Payment could also be in form of non-fungible vouchers, which can be exchanged for 
specific goods or services, supplied by the private sector, and which must be used on the land. In 
selecting in-kind payment mechanism for buying watershed services – or the land-use thought to 
secure those services–market intermediaries/buyers must identify their core purpose, which may 
among others be: administrative efficiency and direct spending towards preferred goods/services.  

Implement the Agreement  

Map out the area of implementation by taking waypoints and tracks along the farm boundaries and 
important features to geo-reference hotspot farms. This exercise can be supplemented by 
observations to verify the status of the selected farms, interviews to confirm land ownership, 
approximate land sizes, history of farming activities, and to develop a rapport with farmers and the 
community at large. Conduct community meetings to plan on how the agreed actions will be 
implemented and monitored. Engage professional staff from the relevant ministries of agriculture, 
livestock, water or environment. In order to establish the land use actions in the agreed farms located 
in hotspot areas, determine:  

 The appropriate materials to use for conservation and how these will be sourced;  

 Capacity needs and ways of addressing them;  

 Advisory support services required and where these will be obtained from.  

Monitoring 

The buyer, seller, and verifier should discuss and agree upon judgment of performance, monitoring 
standards and methods of implementation.  
Areas of consideration when planning monitoring actions include:- 

 identification of specific characteristics of the ecosystem to monitor;  

 selections of indicators relevant to the PES project;  

 ensuring input of all stakeholders to ensure all parties are satisfied with the parameters being 
monitored;  

 selection of sample sites for monitoring;  

 determination of monitoring frequency and timing;  

 specifying who will conduct the monitoring;  

 engaging third-party verification of monitoring results;  

 making monitoring results available to stakeholders to ensure transparency;  



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

72 

 

 presenting results to buyers and the general public.  

What to monitor 

Monitoring should be done in a participatory manner in order to strengthen accountability and 
increase transparency. To reduce costs, models may be used to predict the impact of actions and then 
easily measurable proxies and parameters used. For example in agro-forestry related interventions 
performance may be measured as the number of tree seedlings that survive. In contour grass strips, 
the condition and length of the structure may be used an indicator. Seasonal stream flows can be 
measured with ropes, sticks or floats. Graduated sticks can be used by farmers to show the soil which 
could have otherwise been carried away is retained in the farms as is the case in Naivasha catchment. 
Communities can monitor rainfall, water quality and assess the risk of flooding and landslides using 
simple tools. They can also be trained to read and interpret gauges for measuring turbidity and 
sediment levels. Simple and inexpensive tools and methods based on both science and local 
knowledge should be used for community-based monitoring. Community involvement in monitoring is 
crucial to empower them in their negotiations and to reduce costs. Verification by an independent 
third party may be may be required before payment is made depending on agreement as is the case in 
Naivasha PES scheme. Due consideration should be given to the time lag between land use actions 
and manifestation of changes in watershed environmental variables in order to demonstrate 
additionality.  

While the primary objective of PES projects is to ensure environmental services are generated and 
duly rewarded, it is also important to monitor their social and biodiversity impacts. This helps to 
assess the project’s impact on livelihoods of the target community. Such assessments should be 
against baseline studies and using mutually agreed indicators. 

Payments for Ecosystem services  

Payments should be made when the sellers are deemed to have delivered the environmental service 
or undertaken the agreed actions to the satisfaction of the buyers. Depending on contract stipulations 
payment can be made per participating farmer, against a certain amount of sediment reduction, per 
area of land under conservation, per intervention technology used e.g. grass strip, terrace, and 
riparian restoration might attract different amounts. PES can go hand in hand with livelihood support 
projects such as biogas, improved jikos, growing of drought resistant/tolerant crops and small stock 
keeping such as poultry, rabbit and bee keeping as alternatives. 

Review of agreements  

Because of the complexity of ecological systems, management of PES schemes needs to be adaptive as 
a lot of changes and deviations may occur during implementation. Contracts should be designed with 
provisions for review as reality conditions become apparent. The timing and mode of review should be 
agreed upon before hand or carried out as the need arises.  

Lessons on design and implementation of PES projects 

PES schemes design:  

 To be effective PES schemes need to have predefined and easily observable objectives, clear 
indicators of success (and failure);  

 Pilot projects provide a valuable means of testing and adapting internationally or nationally 
proven PES approaches to local conditions;  
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 Poorly designed PES schemes are not only ineffective but they are associated with excessive 
administrative and implementation costs ; 

 Need to have a baseline scenario and to monitor;  

 Environmental outcomes can only be attributed to a PES scheme if there is a clear baseline 
scenario allowing for the comparison of situations with and without the PES; 

 A transparent and technically designed monitoring programme is an integral part of any PES 
scheme and needs to be designed and agreed upon in advance; 

 Public information and awareness to promote PES schemes;  

 Education, public campaigns and dissemination of studies on the challenge at hand are 
required to increase public and private awareness of the importance of the environmental 
services as they might be providers and beneficiaries as well as the entire community;  

 Better information on the importance of ecosystems services for anyone can be important in 
sensitizing stakeholders to upstream–downstream environmental linkages and to the 
economic significance of the ecosystem services provided; 

 The recognition of how individuals’ actions and welfare are interconnected through water 
ecosystems is a key element in promoting the willingness to engage in negotiations to find 
mutually beneficial agreements in order to cooperate in the conservation of ecosystems. This 
is also important to gain social acceptance of PES as instruments for water management;  

 Information is essential to convince downstream water users that they should contribute 
financially to protection, maintenance or restoration/rehabilitation of ecosystem services by 
upstream landowners/managers. Thus, downstream water users, who already pay fees or 
taxes for their water consumption, may be ‘forced to pay twice’ by any additional levy or 
charge for ecosystem services;  

 It is important to identify ‘beneficiaries’ and ‘suppliers’ of ecosystem services and 
representatives of each group who are able and willing to participate in 
discussions/negotiations on behalf of others. Stakeholders may include different categories of 
‘actors’, some of whom are direct suppliers/sellers or users/buyers.  

Start small and scale up 

In most cases PES are innovative instruments and their successful implementation requires 
overcoming an adaptive trial and an error and learning by doing process. ‘Starting small’ and ‘scaling 
up’ is better than trying to implement a fully fledged financial mechanism from the beginning.  
PES is not a panacea. It is normal to be confronted with a range of challenges and to require continual 
adaptation.  
Building trust and a spirit of partnership or mutual ‘buy-in’ among stakeholders is a critical ingredient 
for success.  

Achieving both environmental and social goals 

The corner stone of PES’s success relies on its ability to provide suppliers of environmental services 
with better economic prospects. Sustainable provision of ecosystem services can be achieved through 
changes in land-use practices that are both equitable and supportive of existing opportunities of 
economic progress.  

Charges paid by water users must be set at a level that is acceptable to the water users but which still 
generates sufficient income to finance planned investments in upstream environmental protection 
measures.  
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Payments to upstream land/water managers must be set at a level that is equitable and sufficient to 
act as an incentive to conserve natural resources (regardless of the stipulations of any contract or 
sanctions for non-compliance) rather than to continue exploiting them unsustainably.  

Financing watershed management through PES 

Robert Ndetei 
WWF                                                                                                                                       
Email:RNdetei@wwfesarpo.org 

Introduction 

Watersheds provide various goods and services to mankind among them being:- 

 Climate moderation 

 Carbon sink 

 Water 

 Food 

Due to watershed significant role in supporting ecosystem and livelihoods functions, there is an urgent 
need to conserve these important ecosystems. There are several watershed management concepts 
among which is Integrated Water Resources Management (IWRM). IWRM is important in managing 
and protecting the increasingly stressed water resources. However, institutional capacity to effectively 
implement IWRM remains a challenge as a result of conflicting institutional mandates as well as weak 
policy implementation and enforcement, a situation occasioned by decision-making which is often-
overlapping jurisdictional responsibilities. 

Nonetheless, watershed-based IWRM and Payments for Ecosystem Services (PES) principles are clear 
but independent, which if successfully integrated in watershed management could greatly deliver 
effective water resource management by creating diffuse local management capacity. Coupling IWRM 
with PES could harness the best features of participatory watershed management and market 
efficiency for environmental stewardship. However, the policy implications and an implementation 
strategy for such a conjunction need careful and objective exploration to entrance environmental 
stewardship into sustainable watershed management context. 

 PES concept 

The diverse benefits that we derive from the natural environment are sometimes referred to as 
ecosystem services. Examples of these services include the supply of food, water and timber 
(provisioning services); the regulation of air quality, climate and flood risk (regulating services); 
opportunities for recreation, tourism and education (cultural services); and essential underlying 
functions such as soil formation and nutrient cycling (supporting services).  

Quite often, PES is used as an umbrella term for the entire suite of economic arrangements used to 
reward the conservation of ecosystem services. However, for the purposes of watershed 
management, the term PES is used to describe schemes in which the beneficiaries, or users, of 
ecosystem services provide payment to the stewards, or providers, of ecosystem services (in PES those 
who benefit are referred to as buyers where as those who provide or implement conservation 
measures to provide ecosystem services as sellers). In practice, PES often involves a series of 
payments to land or other natural resource managers in return for a guaranteed flow of ecosystem 
services (or, more commonly, for management actions likely to enhance their provision) over-and-
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above what would otherwise be provided in the absence of payment. Payments are made by the 
beneficiaries of the services in question, for example, individuals, communities, businesses or 
government acting on behalf of various parties. 

The basic idea behind PES is that those who provide ecosystem services- like any service - should be 
paid for doing so. PES therefore provides an opportunity to put a price on previously un-priced 
ecosystem services like climate regulation, water quality regulation and the provision of habitat for 
wildlife and, in doing so, brings them into the wider economy. The novelty of PES arises from its focus 
on the ‘beneficiary pays principle’, as opposed to the ‘polluter pays principle’. 

Market-based mechanisms for enhancing ecosystem services 

Decline in habitat extent and condition and the consequent deterioration in ecosystem services reflect 
a historic failure to properly value the benefits derived from nature. While some ecosystem services 
such as food have a financial value in the marketplace, others like climate regulation and flood control 
that are nevertheless equally vital to our continued wellbeing do not. This in turn, has created an 
imbalance in the way in which decisions affecting the natural environment are made; and historically, 
has led to a focus on short-term financial gain and the consequent over-exploitation of many natural 
assets.  

PES is a Market-based mechanisms that is a voluntary transaction where a well-defined ecosystem 
service (or a land-use likely to secure that service) is ‘bought’ by a (minimum of one) ecosystem 
service buyer from a (minimum of one) ecosystem service provider; if and only if the ecosystem 
service provider secures ecosystem service provision (conditionality). PES schemes are therefore 
voluntarily and conditional; and have the following principles: 

 Voluntary-buyers and sellers enter into PES agreements on a voluntary basis; 

 Beneficiary pays- payments are made by the beneficiaries of ecosystem services (individuals, 
communities and businesses or governments acting on behalf of various parties); 

 Direct payment- payments are made directly to ecosystem service providers (in practice, often 
through an intermediary or broker); 

 Additionality- payments are made for actions over-and-above those which land or resource 
managers would generally be expected to undertake (note that precisely what constitutes 
additionality will vary from case-to-case but the actions paid for must at the very least go 
beyond regulatory compliance); 

 Conditionality- payments are dependent on the delivery of ecosystem service benefits.  In 
practice, payments are more often based on the implementation of management practices 
which the contracting parties agree are likely to give rise to these benefits; 

 Ensuring permanence- management interventions paid for by beneficiaries should not be 
readily reversible, thus providing continued service provision; and 

 Avoiding leakage: PES schemes should be set up to avoid leakage, whereby securing an 
ecosystem service in one location leads to the loss or degradation of ecosystem services 
elsewhere. 

PES schemes are most likely to emerge in situations where specific land or resource management 
actions have the potential to increase the supply of a particular service (or services); there is a clear 
demand for the service(s) in question, and its provision is financially valuable to one or more potential 
buyers; and it is clear whose actions have the capacity to increase supply (for example, certain land or 
resource managers may be in a position to enhance supply). 
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There are three broad types of PES scheme: 

 Public payment schemes through which government pays land or resource managers to 
enhance ecosystem services on behalf of the wider public; 

 Private payment schemes where self-organized private deals in which beneficiaries of 
ecosystem services contract directly with service providers ; and 

 Public-private payment schemes that draw on both government and private funds to pay land 
or other resource managers for the delivery of ecosystem services.  

PES schemes can be developed at a range of spatial scales, including: 

 International: examples include Reducing Emissions from Deforestation and Degradation 
(REDD+) whereby developing countries that are willing and able to reduce emissions from 
deforestation and degradation are paid by developed countries for doing so. 

 National: for example the Environmental Stewardship programme, a government-financed 
scheme in which about £400 million a year is paid to farmers and land managers on behalf of 
the public in return for more environmentally-sensitive farming. 

 Catchment: for example, downstream water users paying for appropriate watershed 
management on upstream land. These schemes tend to be private-financed, for example 
where a water utility pays upland land managers on behalf of its customers to implement 
certain measures designed to stabilize or improve water quality. 

Watershed management and implications for PES 

In any watershed land use practices have significant impacts on water resources and consequently 
affect watershed downstream communities. This implies that watershed management is the 
responsibility of both upstream and downstream communities. In ideal situations, upstream land 
owners should undertake land use practices that secure water of adequate quality and quantity for 
downstream beneficiaries. However, this is not the ideal situation in common practice as land owners 
undertake those activities deemed to provide perceived financial returns to enable one break even, 
but not to provide environmental service for others. Reversing land use practices to secure 
environmental service always has cost implications which should be paid for. 

The responsibility for watershed "hydrological services", such as a good quality of water, less 
sediments or a more regular flow regime are surrounded by controversy on the direction and extent 
of such impacts. This influences the relations between the different resource users in the watershed 
and the mechanisms to distribute costs and benefits among the various users. The effects of land use 
on water resources vary according to local conditions; and its assessment is difficult due to large 
delays between cause and effect and the interference between anthropogenic and natural impacts 
caused by, for example, climatic changes. These limitations make it difficult to draw general 
conclusions about the relations between land and water use in watersheds. However, some 
experiences show that land management impacts on watershed hydrology and sedimentation are 
observed more clearly in small-scale watersheds of about tens of square kilometers. Some land 
management effects on water quality can be observed also at larger scales. 

The gathering of reliable information on interactions between land use and water-related services in 
watersheds is expensive and it can be obtained only in the long term. There are some generalizations 
about these poorly reliable interactions, which are obtained from, for example extrapolations of 
experimental results from the farm scale to the watershed scale. 
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The results underline the need of a careful assessment and monitoring of land-water relations for the 
implementation of payment systems for environmental services in watersheds.  

Engaging rural community in watershed management through PES projects 

Integrated and participatory watershed management is a promising approach for conserving water, 
land and biodiversity; enhancing local livelihoods; and supporting broader sustainable development 
processes at the national and river basin levels. Watershed freshwater supply depends largely on 
people’s capacity to manage upstream−downstream flows. Likewise, food security also largely 
depends on upland water and sediments. Inappropriate watershed management will therefore create 
diverse challenges to sustainable water supply and food security. Deterioration in water quality and 
reduction in farm productivity is as a result of deforestation, inadequate hillside agricultural practices 
and overgrazing, which results into increased runoff, reduced recharge of upland sources and 
generation of seasonal flash floods characterized by high silt loads.  

Two challenges facing involvement of local communities in watershed management include reducing 
poverty, especially among rural households; and protecting the ecosystems, which provide essential 
services that support activities such as subsistence agriculture, collection of safe drinking water, and 
the harvesting of forest products. Combining both poverty alleviation and ecosystem protection is not 
easy and has numerous pitfalls to effective policy design. A positive impact on rural farmers is the 
integration of PES programs with other rural development initiatives in order to avoid contradictory 
policies and actions in rural development and land use planning. PES programs also need to be 
tailored to the specific economic challenges faced by smallholder farmers. 

For a PES scheme to work it must represent win-win situation for both buyers and sellers. PES may be 
positive from a buyer’s perspective if the payments are less than those associated with any alternative 
means of securing the desired service. On the other hand, PES schemes may be positive from a seller’s 
perspective if the level of payment received at least covers the value of any returns foregone as a 
result of implementing the agreed interventions. While tilling land on steep slopes or along river banks 
will likely contribute to increased erosion, siltation and eutrophication; whereas change in farm 
management to focus on the provision quality water from such a farm will include opportunity cost to 
land owner. In such a scenario, PES scheme for this farmer is expected to: 

 Pay for the minimum payment to at least cover any (private) return forgone by the farmer as a 
result of reduced agricultural production; 

 Provide the theoretical maximum payment which would be the cumulative value of additional 
ecosystem service benefits which would accrue to the buyer(s); and 

 PES payments should reflect supply and demand for particular ecosystem services and would 
be at a consensually-agreed intermediate point between the minimum and maximum values. 

Most populations whose livelihoods depend on watersheds consist of smallholder subsistence farmers 
and produce most of their own food on one hectare or less. These farmers critically depend upon local 
ecosystems for survival and are directly affected by changes in availability of ecosystem goods and 
services, such water, firewood, and raw materials for building; and hence the loss of these ecosystem 
services can be for the rural poor. Deforestation contributes to increased surface runoff and therefore 
accelerates soil erosion, loss of agricultural productivity, and increase fuel wood scarcity. The fact that 
subsistence farmers’ participation in formal cash economy is limited, it will be difficult to provide 
house hold food demand as well as provide for fuel, or clean water. In addition, one of the most 
important needs for smallholder farmers is the need to generate cash income and participate more 
fully in local markets and, ideally, even regional or global markets. Opportunities for extra income, not 
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only directly improve material standards of living, but also allow for important investments to increase 
the productivity of the major asset of the rural poor – land. Increased income can allow farmers to 
invest more in fertilizers, improved seeds, small-scale irrigation projects, and be a cushion during 
leaner times, such as droughts (Polak, 2008). 

PES could provide such income. By using their land, smallholder farmers can provide valuable services, 
such as carbon sequestration, water flow, or biodiversity protection. Buyers of such services can 
include international actors, such as countries or utilities seeking to offset carbon emissions, local 
investment entities such as urban water supply and industrial processing dependent on reliable water 
flows and tourist operators dependent on biodiversity and clean water supply. PES if well designed 
and linked to national development policies including benefit sharing can be formidable tools to 
protect ecosystems and alleviate rural poverty by allowing rural communities/smallholder farmers 
generate income through provision of valuable public goods. 

Potential watershed PES schemes 

The Millennium Ecosystem Assessment categorizes ecosystem services into four different categories – 
provisioning, regulating, supporting, and cultural. 

Provisioning–are physical entities provided by ecosystems like food, fiber, fuel, water, and some 
pharmaceutical products; 

Regulating–include erosion prevention, water purification and climate moderation; 

Supporting -include ecosystem functions that are necessary for other ecosystem services and include 
soil formation and nutrient cycling. 

cultural -include recreation, the spiritual significance of some ecosystems, and aesthetic values 
(Millennium Ecosystem Assessment, 2003).  

Ecosystem services are not exclusive and quite often specific management techniques can yield 
multiple ecosystem services. For example, protecting riparian habitat by leaving a vegetative buffer 
strip along water courses can provide a multitude of ecosystem services. The vegetation can sequester 
carbon helping to mitigate climate change. The buffer strip can also protect biodiversity, both 
terrestrial and aquatic, and filter sediments/silt improving water quality downstream. A particular 
farmer who undertakes land use transformations to provide for the ecosystem services can be 
compensated for forgoing other forms of land use for these ecosystem services to be available and 
therefore further diversify income sources.  

Carbon sequestration PES scheme 

Anthropogenic climate change resulting from the build-up of carbon dioxide (CO2) and other 
greenhouse gases is causing increasing global concern. Terrestrial vegetation plays a significant role in 
the global carbon cycle by sequestering CO2 from the atmosphere during photosynthesis and storing it 
in biomass. Land-use change can either increase or decrease atmospheric CO2 levels by increasing or 
decreasing the amount of biomass. It is estimate that agriculture and forestry account for 
approximately 30% of anthropogenic greenhouse gas emissions (IPCC, 2007). As a result, various 
incentives, including PES schemes have been set up for the sequestration of CO2 or the prevention of 
CO2 emissions from land management. 

Agro-forestry (including planting bamboo) is promising means of sequestering carbon on smallholder 
land. It involves planting trees along with traditional agricultural crops. The trees increase the biomass 
on a plot of land through the sequestration and storage of carbon from the atmosphere; and it is 
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estimated that for smallholder agro-forestry systems in the tropics, the potential Carbon 
sequestration rates range between 1.5 to 3.5 Mg Cha-1year-1 and also have an indirect effect on 
Carbon sequestration by helping decrease pressure to convert natural forests, which are large sinks of 
terrestrial Carbon (Montagnini & Nair, 2004).  

On the other hand, agro-forestry provides a means for farmers to provide firewood, to prevent soil 
erosion on sensitive hilly land, replenish soil minerals such as nitrogen and protect water quality 
(Roose & Ndayizigiye, 1997). Bamboo in watersheds is a fast growing species that can rapidly 
sequester carbon, prevent soil erosion, help restore degraded land, serve as a source of energy, and 
can be the raw material for various marketable products. Embaye, Weih, Ledin, & Christersson (2005) 
reported an aboveground and belowground biomass content of 66 Mg C ha-1 year-1in a mature stand 
in Ethiopian highlands. Due to its very fast growth rate, it can be selectively harvested on a yearly basis 
making it very suitable for poor farmers.  

Clean water availability PES scheme 

The ability of healthy watersheds to moderate water flows and purify drinking water supplies is 
tangible and valuable (social and economic) services (Postel & Thompson, 2005). Land management 
can have a significant impact on both water quantity and quality. Forested areas and intact wetlands 
filter water before it enters streams, rivers, and lakes and retain water thereby regulating the amount 
and timing of water delivery in watersheds. Watersheds without adequate protection deliver less 
clean and reliable water to downstream users.  

Deforestation, clear cutting, and poor farming practices can send large influxes of eroded sediments 
into rivers and streams, degrading the quality of water (Calder, 2000). Reduction in suspended 
sediment levels translates into saving time and effort required in treating water, leading to reducing 
expenditures on treatment, maintenance, and operations as well as additional equipment capital 
costs.  

Due to the increasing costs associated with supply-side measures and policy failure to inspire 
appropriate and sustainable management of natural resources, it is important to create economic 
incentives for improved environmental management to ensure regular flow of water resources. A rich 
variety of institutional mechanisms exists to encourage higher levels of protection of hydrological 
functions, including PES. The rationale of such PES schemes is to provide economic incentives to avoid 
environmental degradation in areas where severe water problems are linked to environmental 
degradation, such as deforestation or poor land use.  

Several obstacles limit development of PES schemes among then being lack of technical and market 
information; limited institutional experience; inadequate legal frameworks; limited successful business 
models; suspicion of markets for public goods; and equity concerns. While these characteristics are 
likely barriers to Africa PWS, (Ferraro, 2007) notes two fundamental barriers to establishing PES in 
Africa, including the financial health of institutions benefiting from watershed services and consumers 
with the ability to pay.   

Attracting PES investment from businesses 

Private sector will always invest where investment risks are minimal and returns are guaranteed. 
Understanding companies' motivations and expectations can help develop new sources of funding for 
PES schemes from the private sector, increasing watershed area under conservation. Through PES 
schemes companies can be allowed to pay and help conserve an ecosystem, to:- 

 Ensure that the service they depend on for their business is not at risk of disappearing; 
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 Secure access to biological resources; and  

 Demonstrate environmental responsibility.  

In addition, non-financial motivations like human welfare and ecological responsibility and indirect-
financial motivations like image benefits are additional influences to motivate companies fund 
initiatives to secure ecosystem services as long as the PES business case is clear. Direct financial 
benefits (i.e. increased income, cost reductions and client demand) normally have very little influence. 
However, non-financial and indirect-financial motivations are unlikely to be enough to convince less 
environmentally-conscious companies to invest in PES, thus the potential financial rewards need to be 
highlighted as part of any marketing strategy. The existence of an independent intermediary between 
private companies and water managers to ensure that money is spent in the most effective ways was 
also an important deciding factor for international firms.   

In addition to establishing a clear business case there is also the need to establish good baseline 
position. By so doing, it is possible to demonstrate the likely future provision of the relevant 
ecosystem services in the absence of the PES scheme, which will be critical since this will allow for 
accurate monitoring which will, in turn, indicate the level of additionality being delivered, thus 
reassuring buyers that the requisite services are indeed being provided.  Government commitment to 
promoting the emergence of PES schemes can also motivate private sector.  

By way of illustration, planting new woodland can, in some cases, help in slowing down the rate at 
which rainfall reaches rivers and can therefore help in reducing the risk of rivers bursting their banks 
and flooding homes and businesses. If the risk of flooding is high, householders and businesses may be 
willing to pay for new woodland planting to assist in reducing the risk. If it is clear where trees need to 
be planted to slow future rainfall, it may be possible for householders and businesses to establish a 
PES deal whereby payment is made to the landowner(s) or manager(s) in question for tree planting 
and maintenance. 

While some ecosystem services may be generated and consumed locally (for example, the benefits of 
nutrient cycling may be felt by farmers at the field scale), the benefits of others may be felt at 
considerable distances from their point of origin (in the example above the flood control benefits 
associated with planting woodland may be felt by downstream communities a significant distance 
away). PES schemes therefore have the potential to link up geographically disparate providers and 
beneficiaries. PES schemes can allow companies to pay to help conserve an ecosystem, to ensure that 
the service they depend on for their business is not at risk of disappearing, to secure access to 
biological resources, and to demonstrate environmental responsibility.  

PES funding from local communities and budgets is typically scarce and to operate successfully in the 
long-term, and therefore PES schemes must attract investment from global beneficiaries, national 
governments or the private sector. The more cost-effective a programme is, the more likely it will be 
able to mobilize additional funding. One approach to maximizing cost-efficiency for investors is to 
identify and target areas where two or more important ecosystem services are highly valued and are 
jointly at risk of destruction.  

PES Perceptions, challenges and opportunities 

Watershed conservation through approaches like IWRM can gradually turn into a more people 
oriented  direction where through implementing soil and water conservation measures, upstream land 
owners can gain income, improve livelihoods and there by alleviate poverty as they undertake land 
use transformations to conserve the watershed and thereby provide desired ecosystem services. 
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Income generating projects (IGPs) and sustainable watershed management are two major instruments 
that can simultaneously increase incomes and conserve watersheds (Salafsky & Wollenberg 2000; 
Pearce, Putz, and Vanclay2003). Yet despite scattered successes, neither approach has so far achieved 
major shifts in tropical land-use trends (Brandon, Redford, and Sanderson 1998; Sayer, 1995) or 
silvicultural practices (Poore, 2003). Moreover, there are fundamental doubts about the extent to 
which it makes sense to forcibly link conservation and poverty-alleviation agendas when the trade-offs 
outweigh the synergies (Adams et al., 2004; Wunder 2001).  

Based on these insights, thoughts have emerged around the need for new conservation paradigms. 
PES concept is at the centre of calls for more direct conservation approaches (Hardner and Rice 2002; 
Niesten and Rice 2004; Scherr, White, and Khare 2004; Ferraro and Kiss 2002). As natural habitats 
shrink, environmental services previously provided free by nature are becoming increasingly 
threatened. This emerging scarcity makes them potentially subject to trade. The core idea of PES is 
that external ES beneficiaries make direct, contractual and conditional payments to local landholders 
and users in return for adopting practices that secure ecosystem conservation and restoration. This 
contingent method differs fundamentally from other conservation approaches. Instead of 
presupposing win-win solutions, this approach explicitly recognizes hard trade-offs in landscapes with 
mounting land-use pressures, and seeks to reconcile conflicting interests through compensation. 
Compelling conceptual arguments have been made that PES schemes are more cost-effective than 
IGPs (Ferraro and Simpson 2002; Simpson and Sedjo 1996).  

Sometimes several services can be provided in a synergetic way — and a ‘bundled’ payment scheme 
can enable several service users to package their payments to service providers. But not all services 
are truly threatened and scarce, and not all users are willing to pay.  Partial trade-offs  between  
services  are  also  likely: for  example,  a  fast-growing  plantation  that maximizes carbon 
sequestration is perhaps not particularly biodiversity-rich, water-enhancing or  attractive  for  tourists.  
Environmental services other than those listed above could potentially be traded (e.g. wilderness 
areas providing pollination services to agriculture), but so far only the four identified above exhibit 
significant commercial scale.  

PES can provide new funding opportunities especially from private sector and that poor communities 
selling these services can improve their livelihoods. Skeptics, however, fear that PES will ‘bring back 
the fences’ by decoupling conservation from development; that asymmetric power distribution means 
powerful conservation consortia may deprive communities of their legitimate land-development 
aspirations; and that commercial conservation may erode culturally rooted, not-for-profit 
conservation values (Romero and Andrade 2004; Karsenty and Nasi 2004; Karsenty 2004; Vogel 2002).  

At early stages of development, mainstreaming PES faces two key obstacles and a communication 
barrier.  

Limited demand: too few service users are so confident about the mechanism that they are willing to 
pay - in some cases, because the link between land use and ES provision is insufficiently understood or 
ambiguous.  

Poor knowledge about the dynamics of ES supply. Where there is ES demand and willingness to pay, 
what are the institutional preconditions required for suppliers to negotiate a PES deal? If a PES takes 
off, how will direct, contingent benefit transfers work in often remote, cash-poor communities - both 
as resource-use incentives and in terms of local livelihood dynamics? Too little is known, and more 
hands-on experiments are needed.   
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Communicating the PES concept is problem-PRES proponents often use an economic rationale, while 
skeptics draw on other social sciences (anthropology, sociology, psychology, political science). 
Obviously, there is scope to mediate between the two.  

PES is the most promising innovation in conservation, but it needs to be tried out on a much larger 
scale with more variety in applications to learn what works and what does not. To effectively address 
PES doubts, it is important to:- 

 Clearly define PES and how PES differ from other conservation approaches; 

 Clearly evaluate  to  what extent an ES has been delivered or not;  

 Acknowledge PES is likely to suit some land-use scenarios better than others; 

 Define possible trade-off between efficiency and fairness; 

 Identify through a transparent process who exactly should be paid; 

 Clearly define mode of payment in cash or in kind; 

 Clearly define PES linkages to poverty alleviation.  

The role of government in PES 

Currently in Kenya, there is no specific legislation in place providing guidance on the establishment of 
PES-like approaches. Although complete ownership rights of Natural Resource (NR) belong to the 
state, there are specific categories where land is privately owned. In either case, The Kenya 
constitution 2010 provides for sustainable use and management rights, participatory NR management, 
and equity.  According to the constitution, land owners who implement conservation measures to 
provide clear ES should be recognized and rewarded through benefit sharing. Ecosystems provide 
many critical life support functions and benefits for human wellbeing, security and economic growth, 
including food, clean water, recreational services and climate regulation. Despite its significant values, 
Es are being lost at a rapid rate; and given these losses, there is an urgent need for firstly, greater 
application of policies and incentives to promote the conservation and sustainable use of biodiversity 
and ecosystem services, and secondly, a more efficient use of available finance in existing 
conservation programmes. PES is a flexible, incentive-based mechanism that has potential to deliver in 
both of these areas. Under PES agreements, a user or beneficiary of an ecosystem service provides 
payments to individuals or communities whose management decisions and practices influence the 
provision of ecosystem services. PES schemes can play a more prominent role in linking public and 
private efforts to protect ecosystem services.  

Key roles that government can play to enhance PES effectiveness include:  

 Removing perverse incentives: For a PES programme to produce effective incentives, 
conflicting market distortions, such as environmentally harmful subsidies, should be removed;  

 Clearly defining property rights: The individual or community whose land use decisions affect 
the provision of ecosystem services must have clearly defined and enforceable property rights 
over the land;  

 Clearly defining PES goals and objectives: These help to guide the design of the programme 
and enhance transparency; 

 Developing a robust monitoring and reporting framework of ecosystem services;  

 Identifying buyers and ensure sufficient and long-term sources of financing;  

 Establishing baselines and target payments to ecosystem services that are at risk of loss, or to 
enhance their provision - PES programme should only make payments for ecosystem services 
that are additional to the business-as-usual baseline; 
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 Differentiating payments based on the opportunity costs of ecosystem service provision: - PES 
programmes that reflect the cost of an alternative action that must be avoided (e.g. 
deforestation) so as to enhance ecosystem service provision, are able to achieve larger 
ecosystem service benefits per unit cost;  

 Consider bundling or layering multiple ecosystem services- Joint provision of multiple services 
can provide opportunities to increase the benefits of the programme, while reducing 
transaction costs. This is clearly demonstrated by the article;  

 Delivering performance:-based payments and ensure adequate enforcement: Payments 
should be ex-post, conditional on performance. When this is not feasible, effort-based 
payments (such as changes in management practices) are a second best alternative, provided 
that changes in ecosystem management practices will bring about the desired change in 
service provision.  

Watershed management PES example 

Lake Naivasha PES scheme is a mechanism for watershed services that delivers sustainable NR (land 
and water) management and improved livelihoods. The scheme was designed on three phases;  

Beginning in 2006 with initiation phase (scoping and feasibility studies including hydrological survey, 
cost-benefit analyses, livelihood analysis, business case analysis, legal policy framework analysis); 

Beginning 2008 with pilot phase; and 2010 to date being implementation and up-scaling phase,   

Economic activities around Lake Naivasha include small-scale and large-scale agriculture, horticulture, 
ranching, tourism, fishing and geothermal power production, and pastoralism. The land around the 
lake is under intensive, commercial horticulture and flower farming, whereas upstream is small scale 
agricultural activities that threaten quality water availability downstream for the intensive commercial 
horticulture and flower industry.  

Significant environmental threats emanate from poor land-use practices within the watershed, 
unregulated and excessive water abstraction for domestic and agricultural/horticultural use, weak 
policy enforcement, and population pressure on natural resources, water pollution and climate 
change. These have resulted in degradation of ecosystem services, economic losses, worsening 
poverty and reduction of biodiversity.  

The scheme goal was to develop a viable financial mechanism for payments for watershed services 
that delivers sustainable natural resource management and improved livelihoods and serves as a pilot 
and learning model for further expansion and replication. This scheme is a market-based mechanism 
where downstream beneficiaries of clean water reward upstream land owners; and is based on the 
premise that upstream land owners undertake land use transformations that provide agreed ES 
(reduced silt load in river water). For these services, they are rewarded financially by the beneficiaries. 

WWF (WWF-Kenya) and CARE-Kenya provided funding and coordination as intermediary institutions 
to develop the scheme - water based market-based scheme for delivery of sustainable natural 
resource management and improved livelihoods. 

This linkage between upstream land owners (sellers) and downstream beneficiaries (buyers) is 
governed by contractual agreements negotiated between the ecosystem stewards and ecosystem 
beneficiaries, making PES a unique benefit-sharing mechanism. The buyers are organized into Lake 
Naivasha Water Resource Users Association (LANAWRUA – Lake Naivasha Growers Group currently 
being the major contributor to the Association) – on behalf of ecosystem service beneficiaries, notably 



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

84 

 

the major floricultural/horticultural industry based around the lake), who agreed to compensate 
small-scale landowners/farmers represented by the Upper Turasha-Kinja and Wanjohi Water Resource 
Users Associations (WRUAs) who forego some potential income to manage their land to provide good 
quality water to downstream users.  

PES site selection 

Initial hydrological studies identified five degradation hot-spots, and due to limited resources a criteria 
was developed to identify two sites to pilot PES by considering a range of factors (‘hot spot farms’ 
were those on steep slopes where no soil/water conservation measures were already in place). Both 
pilot sites were regarded as highly degraded and of critical importance for biodiversity conservation 
and watershed management. Soil Water Assessment Tool (SWAT) model was applied to predict the 
impact of land management practices on water over long periods of time. Other important elements 
of the selection process were livelihood assessment, cost-benefit analysis, marking and mapping of 
hot-spot farms and completion of an Environmental Impact Assessment EIA). This was followed by 
intensive on-farm awareness and sensitization of edified hotspot farm owners to enhance 
understanding and buy-in by the community and all stakeholders. Farms in the selected pilot areas 
were mapped and marked.  

Land management changes aimed at improving downstream water quality and quantity through: 

 Rehabilitation and maintenance of riparian zones;  

 Establishment of grass strips/terraces to reduce runoff and erosion on steep slopes;  

 Reduced use of fertilizers and pesticides e.g. through integrated crop/pest management, use 
of new/improved crop varieties; 

 Agro-forestry/tree  planting -  planting  native  trees  and  high-yielding  fruit  trees  and  cover 
crops for improved farm productivity, reduced runoff/erosion and increased biodiversity. 

Training for livelihoods enhancement was carried by the then Ministry of Agriculture and Horticultural 
Crops Development Authority on issues such as: 

 Soil and water conservation techniques to boost farm productivity; 

 Use of improved fodder storage techniques;  and   

 Use  of  new/higher-value  crops  such  as  improved  potato  varieties,  tree tomatoes and 
apples.  

The project further developed assessment and monitoring programme to measure impact and 
outcome. For this four river gauges were installed. Evaluation parameters include economic, social 
and environmental benefits; Land management changes; Water quality  

The scheme designed livelihood improvement measures include planting of napier grass (Pennise 
tumpurpureum), cock’s foot (Dactylis glomerata) and Elmba Rhodes grass (Chloris gayana); all used for 
conservation but in addition provide fodder resulting in increased milk production and reduced 
pressure on forests from grazing.  

Planting of fruit trees and use of higher quality material for potato planting bring in additional income.  

Results 

Soil and water conservation structures introduced in the farms have dramatically reduced soil erosion 
and surface water run-off.  

Soil fertility has been enhanced by on-farm planting of appropriate trees.  
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Forest cover: Apart from napier grass, the project focuses on planting trees on farm and along riparian 
areas. This has increased tree cover in the pilot areas with anticipated timber and non-timber 
products in future.  

Buyers have continued to provide incentives and support for the scheme. 

Lessons learnt  

Sustainable provision of ecosystem services can be achieved through:  

 changes in land-use practices;  

 incentives to farmers that are both equitable and targeted at maintaining or enhancing 
livelihoods;  

 Strong stakeholder partnership leads to more successful implementation.  

 Necessary preconditions include:  

 availability of baseline hydrological data;  

 establishment of a strong business case;  

 building of trust and commitment among stakeholders; 

 establishing a market mechanism -  that stakeholders are easily able to engage with - for the 
selling and buying of ecosystem services;  

 Appropriate and adequate capacity building of ecosystem service providers and beneficiaries 
strengthens implementation of PES projects.  

Challenges and future plans  

Challenges 

High demand for change: The pilot farmers’ on-farm benefits have triggered very high demand for 
change in the region stretching the project resources.  

Unpredictable weather pattern: Climate change has disrupted the seasons resulting in adverse effects 
within the pilot area. Prolonged drought destroyed most of the conservation plants. This was followed 
by heavy rainfall and soil erosion.   

Degraded public lands: Non-point source sedimentation from degraded public land may threaten 
efforts to prove a business case for PES through water quality monitoring since such sedimentation 
may obscure the hydrological benefits arising from land-management improvements on the targeted 
hot-spot farms.  

Complex land ownership: There is much dynamic of land ownership in the pilot area due to 
inheritance, subdivision and use changes. These threaten the main pillar of the project, namely farm 
ownership.   

Low buy-in from buyers: Like other PES schemes around the world, especially those relating to 
watershed services, securing commitment from direct beneficiaries of those services is a challenge; 
especially in a situation where they are already paying a statutory water fee to the regulating body 
and therefore payment for PES appears as if it is a “double” payment.  

Future plans  

Up-scale the scheme internally and externally: Significant long-term improvements at a sub-basin or 
whole-basin scale will only be achieved if all (or at least a large majority) of service providers are 
undertaking sustainable land/water- use practices. This in turn implies the participation of a majority 
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of water users to fund the provision of environmental services. Internally more sellers/ farmers will be 
engaged and already there is high demand from farmers who are not currently implementing the 
scheme. 

Engage more buyers and sellers. Consultative meetings will be organized to discuss with potential 
buyers their participation in the scheme. The selling point will be the opportunity to improve their 
business through investment in PES scheme, notably through reducing the cost of water treatment. It 
is anticipated that with improvement in quality, increased quantity will also be available to support 
business growth. Ecosystem service sellers will be mobilized through community sensitization 
meetings. The selling point for them of PES will be the opportunity for improved livelihoods. 

Link to REDD+. Through the PES scheme SMART approaches are/will be promoted to reduce 
emissions. For instance by promoting alternative renewable fuel sources (e.g. Biogas, woodlots) and 
energy-efficient stoves, these will reduce pressure on forest ecosystems. Payment for watershed 
services will be combined with a carbon finance scheme to generate multiple benefits.  

Institutionalize PES in the policy framework.  Relevant policymakers will be engaged through dialogue 
and advocacy with the goal of PES schemes being integrated into natural resource management 
policies. 

Link the pilot farmers to markets. This will be done through facilitation of farmers to form producer 
and marketing groups.  This will increase their bargaining power, market competitiveness, reduce 
transaction costs and therefore increase return on investment.  

In conclusion, Naivasha PES scheme demonstrates clearly how economic incentives for both 
ecosystem service buyers and sellers can be used to achieve significant watershed land- and water-
management improvements. The scheme has also demonstrated linkages between conservation and 
livelihood improvement through gains in water quality and livelihood improvements.  

References 

Adams, W.M., Aveling,R., Brockington, D.,Dickson,B., Elliott,J., Hutton,J., Roe,D., Vira,B and 

Wolmer.W. (2004). Biodiversity conservation and the eradication of poverty. Science 

3006:1146-1149. 

Brandon, K., Redford,K.H and Sanderson,S.E. (1998). Parks in Peril. People, politics and protected 

areas. Edited by T. N. Conservancy. Washington DC: Island Press 

Calder, I. R. (2000). Land use impacts on water resources .Background paper 1. Paper presented at 

the FAO Electronic Workshop on Land-Water Linkages in Rural Watersheds.  

Embaye, K., Weih, M., Ledin, S., & Christersson, L. (2005). Biomass and nutrient distribution in a 

highland bamboo forest in southwest Ethiopia: implications for management. Forest 

Ecology and Management, 2004(2-3), 159-169.  

Ferraro, P., and Kiss, A (2002). Direct payments to conserve biodiversity. Science, 1718-1719. 

Ferraro, P., and Simpson, R (2002). The cost-effectiveness of conservation payments. Land Economics 

78 (3):339-353. 

Ferraro, P. J. (2007). Regional Review of Payment for Watershed Services: Sub-Saharan Africa: 

Sustainable Agriculture and Natural Resource Management Collaborative Research 

Support Program (SANREM CRSP).  



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

87 

 

Hardner, J. and  Rice,R. (2002). Rethinking green consumerism. Scientific American May: 89-95 

Intergovernmental Panel on Climate Change. (2007). Climate Change 2007: Synthesis Report (pp. 73): 

IPCC. 

Karsenty, A. (2004). Des rentes contre le développement? Les nouveaux instruments d'acquisition 

mondiale de la biodiversité et l'utilisation des terres dans les pays tropicaux. Mondes en 

développement 127 (3):1-9. 

Karsenty, A., and Nasi, R. (2004). Un commentaire sur l'article de E. Niesten et R. Rice. Les 

“concessions de conservation” sonnent-elles le glas de l'aménagement forestier durable?  

Revue Tiers Monde 45 (177):153-162. 

Montagnini, F., & Nair, P. K. R. (2004). Carbon sequestration: An underexploited environmental 

benefit of agroforestry systems. Agroforestry Systems, 61(1), 281-295.  

Niesten, E., and Rice,R. (2004). Sustainable forest management and conservation incentive in Poore, 

D. P. 2003. Changing landscapes: the development of the International Tropical Timber 

Organization and its influence on tropical forest management. Earthscan, London, UK. 

Pearce, D.,Putz,F and Vanclay,J. (2003).Sustainable forestry in the tropics: panacea or folly? Forest 
Ecology and Management 172 (2/3):229-247. 

Polak P (2008) Out of Poverty: What Works When Traditional Approaches Fail (Berrett-Koehler 
Publishers, San Francisco). Inc. ISBN: 978-1-57675-449-8 

Postel, S. L., & Thompson, B. H. (2005). Watershed protection: Capturing the benefits of nature's 
water supply services. Natural Resources Forum, 29(2), 98-108.  

Romero, C., and Andrade,G.I.(2004). International conservation organizations and the fate of local 

tropical forest conservation initiatives. Conservation Biology 18 (2):578-580. 

Roose, E., & Ndayizigiye, F. (1997). Agroforestry, water and soil fertility management to fight erosion 

in tropical mountains of Rwanda. Soil Technology, 11(1), 109-119.  

Salafsky, N., and Wollenberg,E. (2000). Linking livelihoods and conservation: a conceptual framework 

and scale for assessing the integration of human needs and biodiversity. World 

Development 28 (8):1421-1438. 

Sayer, J.A. (1995), “Science and international nature conservation. Bogor, Indonesia”,Centre for 

International Forestry Research (CIFOR). 

Scherr, S. White, A. and Khare,A. (2004). Tropical forests provide the planet with many valuable 

services. Are beneficiaries prepared to pay for them? ITTO Tropical Forest Update 14:11–14 

Simpson, R., and Sedjo,R.A. (1996). Paying for the conservation of endangered ecosystems: a 

comparison of direct and indirect approaches. Environment and Development Economics 

1:241-257 

Vogel, J. (2002). Markets or metaphors? A sustainable livelihoods approach to the management of 

environmental services: two cases from Ecuador. International Institute for Environment 

and Development, London, UK, and Ecodecisión, Quito, Ecuador agreements. International 

Forestry Review 6:56-60 

Wunder, S. (2001). Poverty alleviation and tropical forests - what scope for synergies? World 

Development 29 (11):1817-1833 

 



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

88 

 

 

Governance and Policy relevant to Payment for Environmental Services 

Dr. Dominic Walubengo,  
Forest Action Network 
Email: waluwande@gmail.com 

Introduction 

Payments for Ecosystem Services (PES), also known as Payments for Environmental Services (or 
Benefits) broadly defined, is the practice of offering incentives to farmers or landowners in exchange 
for managing their land to provide some sort of ecological service. These programmes promote the 
conservation of natural resources in the marketplace. Ecosystem services have no standardized 
definition, but might broadly be called “the benefits of nature to households, communities, and 
economies or, more simply, “the good things nature does.” Twenty-four specific ecosystem services 
were identified and assessed by the Millennium Ecosystem Assessment, a 2005 UN-sponsored report 
designed to assess the state of the world’s ecosystems. The report defined the broad categories of 
ecosystem services as food production (in the form of crops, livestock, capture fisheries, aquaculture, 
and wild foods), fibre (in the form of timber, cotton, hemp, and silk), genetic resources (bio-chemicals, 
natural medicines, and pharmaceuticals), fresh water, air quality regulation, climate regulation, water 
regulation, erosion regulation, water purification and waste treatment, disease regulation, pest 
regulation, pollination, natural hazard regulation, and cultural services (including spiritual, religious, 
and aesthetic values, recreation and ecotourism). Notably, however, there is a “big three” among 
these 24 services which are currently receiving the most money and interest worldwide. These are 
climate change mitigation, watershed services and biodiversity conservation, and demand for these 
services in particular is predicted to continue to grow as time goes on.  

PES programs are voluntary and mutually beneficial contracts between consumers of ecosystem 
services and the suppliers of these services. The party supplying the environmental services holds the 
property rights over an environmental good that provides a flow of benefits to the demanding party in 
return for compensation. In the upper reaches of a river, property rights may be held by both the 
government and private farmers. Thus the government has property rights over the gazette forest, 
while farmers have property rights over their farmlands.  Therefore, consumers have to work with the 
government agency in charge of forests as well as farmers through their water resource users 
association.   

PES schemes in the water sector are dependent on the policy and legal framework in that sector.  

Governance and policy in the water sector 

Governance: is the act of governing. It relates to decisions that define expectations, grant power, or 
verify performance. It consists of either a separate process or part of decision-making or leadership 
processes. In modern nation-states, these processes and systems are typically administered by a 
government. 

 In the water sector, governance is at three levels: policy, operations and regulation. The Ministry in 
charge of water is responsible for policy. Operations are carried out by water sector institutions: water 
resources management authorities (WRMAs), water boards, water providers, and water users 

http://en.wikipedia.org/wiki/Power_(sociology)
http://en.wikipedia.org/wiki/Performance_(disambiguation)
http://en.wikipedia.org/wiki/Decision-making
http://en.wikipedia.org/wiki/Leadership
http://en.wikipedia.org/wiki/Government
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associations. In Kenya, regulation is carried out by the Water Regulatory Board, while in Tanzania, this 
is done by the Water Office. 

Policy: A policy is a statement by a government providing guiding principles and goals in addressing 
a public issue. The policy gives citizens an opportunity to monitor the actions of their government 
concerning issues of public interest.  

Salient features of Kenya’s Water Policy: The main objective of the Water Policy and Water Act 2002 
was to provide a framework for water sector reforms around four main areas:   

 Separation of policy making from day to day administration and regulation;  

 Separation of the management of water resources from the provision of water services;  

 Decentralization of functions to lower level state organs; 

 Involvement of non-government entities in the management of water resources and in the 
provision of water services.  

The key principles underlying the water sector reform were:  

 The participation of all key stakeholders in the management of water resources and the 
provision of water services;  

 Decentralized decision making; separation of policy, regulation and service provision; 

 Private sector participation in the provision of water services at socially responsible 
commercial rates;  

 Putting into account economic, social and environmental concerns in water resource 
management and the provision of water services;  

 Delegation of responsibilities for water actors and separation of Water Resource Management 
from Water Services Provision; 

 Salient features of Tanzania’s Water Policy; 

 Promoting equitable access to water; 

 Promoting stakeholder involvement in the management of water resources at all levels; 

 Decentralizing the management of water resources to the lowest possible level; 

 Incorporating economic, social and environmental dimensions in planning for the 
management and use of water resources;  

 Preventing and controlling pollution and degradation of water resources. 

Governance and policy relevant to water PES schemes in Kenya and Tanzania 

Kenya: Kenya’s Constitution has put in place a framework for supporting PES. In addition, the country 
has got in place the National Water Services Strategy; the Water Act, 2002; and the Model Water 
Services Regulations developed by the Water Services Regulatory Board (see table 11). 
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Table 11 National water strategy and legal framework are in place and they have created the 
following institutions in Kenya. 

Institution Responsibility Status 

The Ministry of Water and Irrigation 

 

Responsible for policy formulation, 

monitoring and evaluation 

In place 

Water Resources Management 

Authority (WRMA)  

 

Responsible for the management of 

water resources; 

In place 

The Water Services Trust Fund  

 

 Has the mandate to mobilize 

financial resources for development 

and rehabilitation of water and 

sewerage services resources 

infrastructure 

In place 

Water Service Boards (WSBs)  

 

Responsible for efficient and 

economical provision of water 

services as authorized by license,  

contracting, monitoring and 

enforcing agreements between WSBs 

and  water service providers (WSPs), 

in accordance with the regulations 

set by the Water Service Regulatory 

Board (WSRB) in the licenses. 

In place 

Catchment Area Advisory 

Committees  

 

 Responsible for management of 

water resources, conservation, use 

and apportionment of water 

resources in a defined catchment 

area 

In place 

Kenya Water Institute  

 

Responsible for conducting training 

for middle level personnel in the 

water sector; and carrying out 

relevant research in the water sector 

In place 

Water Services Regulatory Board  

 

 To license the supply of water and 

sewerage services and to determine 

standards for the provision of water 

to consumers; 

In place 

Water Appeals Board  

 

Has the mandate to carry out conflict 

resolution within the sector 

management 

In place 
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Institution Responsibility Status 

National Water Conservation & 

Pipeline Corporation  

 

Has the function to construct dams, 

drill boreholes and supply water in 

bulk; 

In place 

Water Resource Users Associations 

 

Participate in managing the water 

resources in their area of jurisdiction  

In place 

Autonomous Water and Sewerage 

Companies 

 

Provide water and sanitation services 

in urban areas, 

In place, but serving only urban 

areas 

Looking at the institutional arrangements, it is possible to have a legally binding PES scheme in place 
without changing the policy or the law. This would involve a simple change of attitude at WRMA. The 
authority collects payments from water users. A part of this money can be used to assist farmers in 
the upper catchment to put in place soil erosion control measures on their farms. These measures 
include erecting terraces, planting trees and planting live fences. Planting of bamboo can quickly 
reduce siltation from farms. This action would be supported by the Constitution as well as the Water 
Act, 2002. Indeed, Clause 8 (1) (f) of the Water Act, 2002 states that one of WRMA’s responsibilities is 
“to manage and protect water catchments”; while (g) in the same clause states that WRMA will “in 
accordance with guidelines in the national water resources management strategy, determine charges 
to be imposed for the use of water from any water resource”; and (i) states that WRMA will “liaise 
with other bodies for the better regulation and management of water resources”.  

The fact is that WRMA is obtaining payments for water services, but not using part of the payment to 
improve the water catchment. WRMA can do this easily by contracting water users associations and 
community forest association as well as farmers associations to improve the water catchment. There 
is nothing in the law or policy to prevent the authority from doing so. Put another way, the water 
users are paying for environmental services, but their money is not going into improving the services. 
The water quality and quantity are not improving! 

Tanzania: Have in place the National Water Policy, 2002; the Water Resources Management Act, 
2009; the Water Supply and Sanitation Act, 2009; and the Water Resources Management (Water 
Abstraction and Use) Regulations, 2009 (see table 12). 

Table 12 the policy and legal framework is in place. The policy and the two Acts of Parliament 
created the following institutions in Tanzania. 

Institution Responsibility Status 

The Ministry of Water  Responsible for policy formulation and 
developing appropriate legislation 

In place 

The National Water Board  
 

To advise the Minister responsible for 
water on among other things, 
resolution of national and 
international conflicts over water  

In place 

Nine Basin Water Boards  
 

 Data collection,  processing and 
analysis; water allocation, pollution 
control, preparation of water 

In place 
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Institution Responsibility Status 

utilization plans, collection of various 
fees and charges, resolution of water 
related conflicts. 

Catchment Water Committees  
 
 

 Preparation of water catchment plans 
and resolution of conflicts over water 
within the catchments 

In place 

Sub-Catchment Water Committees   
 

Operating in  sections of the main 
catchment 

In place 

Water Users Associations  
 

 Local level management of allocated 
water resources, mediation of disputes 
among users and between groups in 
their areas of jurisdiction, conservation 
and protection of water sources and 
catchments and control of pollution. 

In place  

Autonomous Urban Water Supply  and 
Sanitation Authorities  
 

 Management water supply and 
sewerage services in urban areas. 

In place 

Strictly speaking, the autonomous urban water supply authorities are obtaining payments for 
environmental services. The only difference is that these authorities are not using these payments to 
improve the water catchments. 

Entry points in existing policies: - Are new policies needed? 

The policy and legal frameworks in both Kenya and Tanzania support commercialization of water 
services. This has been effected efficiently and water users are paying for the resource. However, 
there is a missing link between the water resource management authorities and the water catchment 
entities. The money that the water resource management authorities collect from the water users 
does not go back to rehabilitate or improve the water catchment areas. Having said this, the policy 
and legal frameworks are not against independent associations of water users entering into PES 
arrangements. Indeed, there are some opportunities in support of PES implementation. 
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Kenya 

The policy and legal opportunities and gaps in support of PES implementation in Kenya are shown in 

table 13 below. 

Table 13 The table below shows the policy and legal opportunities and gaps in support of PES 
implementation in Kenya 

Policy / Legislation Opportunities in support of PES 

implementation  

Gaps in support of PES 

implementation 

Water Act, 2002 Clause 7 (1) establishes the Water 

Resources Management Authority 

(WRMA) which as stated in Clause 8 

(1) has the following duties among 

others: to receive and determine 

applications for permits for water 

use; to regulate and protect water 

resources quality from adverse 

impacts; to protect and manage 

water catchments; to determine 

charges to be imposed for the use of 

water from  any water resource; and 

to liaise with other bodies for the 

better regulation and management 

of water resources. 

The implementers of the Water Act, 

2002 have not interpreted the Act 

widely enough to include PES. Their 

interpretation is that water users 

should pay for the resource and that 

the government should provide 

WRMA with resources to manage 

the water catchments. At the same 

time, there is nothing to prevent 

WRMA from contracting WRUAs to 

rehabilitate catchments. 

Water Act, 2002 Clause 46 (1) establishes the Water 

Services Regulatory Board, whose 

responsibilities among others,  is to: 

to develop guidelines for  the fixing 

of tariffs for the provision of water 

services;  to promote water 

conservation and to demand 

management measures;  to 

determine fees, levies, premiums 

and other charges to be imposed for 

water services. If a wide 

interpretation of the Water Act, 

2002 is employed, it would be 

possible to write rules and 

regulations that would allow 

downstream water resources users 

associations to engage upstream 

associations in a PES business 

relationship.  

 

A wide interpretation of the Water 

Act, 2002 has not been employed. 

The result is that stakeholders often 

express a wish for the Act to be 

revised to include PES.  
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Policy / Legislation Opportunities in support of PES 

implementation  

Gaps in support of PES 

implementation 

 Clause 83 (1) establishes the Water 

Services Trust Fund (WSTF) whose 

object is “to assist in financing the 

provision of water services to areas 

of Kenya which are without 

adequate water services”.  

This fund is not meant to assist 

WRUAs to protect the water 

catchments. However, WRMA has 

worked with the Mara WRUA to 

apply for funds from WSTF for 

rehabilitating the catchment. This is 

an exceptional case.  Most WRUAs 

find it difficult to obtain funds from 

the WSTF. This means that 

catchments remain un-managed and 

continue to be degraded.  

 

The Water Act, 2002 Clause 15 (1) of the Water Act, 2002 

empowers WRMA to formulate a 

catchment management strategy for 

the management, use, development, 

conservation, protection and control 

of water resources within each 

catchment area. This strategy will 

among other things, provide 

mechanisms and facilities for 

enabling the public and communities 

to participate in managing the water 

resources within each catchment 

area. Clause 15 (5) states that the 

catchment management strategy 

shall encourage and facilitate the 

establishment and operation of 

water resources users associations as 

fora for conflict management and co-

operative management of water 

resources in the catchment areas. 

Clause 71 (1) allows a Water Services 

Board to enter into an agreement 

with any person to protect a 

catchment through soil conservation 

measures. 

These clauses if interpreted widely 

would allow WRMA to support PES 

schemes. All that would be needed is 

to prepare regulations to facilitate 

the implementation of the schemes, 
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Policy / Legislation Opportunities in support of PES 

implementation  

Gaps in support of PES 

implementation 

Forests Act, 2005 Section 3 of the Forests Act, 2005 

defines water as a “forest produce”.  

Section 5 (1) requires the Kenya 

Forest Service (KFS) to carry out the 

following duties, among others: to 

enforce the conditions and 

regulations for forest utilization 

activities; to collect all revenues and 

charges due to the Government in 

regard to forest resources, produce 

and services; to manage forests on 

water catchment areas primarily for 

purposes of water and soil 

conservation, carbon sequestration 

and other environmental services. 

Section 41 (1) states that all 

indigenous forests shall be managed 

on a sustainable basis for among 

other things, the conservation of 

water. Section 46 (1) empowers 

community forest associations to 

make proposals for the use of forest 

resources. 

 

While water is regarded as a major 

forest product, the revenue from 

water does not go to the Kenya 

Forest Service, but to WRMA. For 

this reason, the KFS pays more 

attention to the management of 

trees than to the management of 

water catchment areas. Trees bring 

in more revenue to the KFS than 

water. 

Water Act, 2002 and Forests Act, 

2005. 

The Water Act states that the 

responsibility of managing and 

protecting water catchments belongs 

to WRMA. The Forests Act, 2005 

states that indigenous forests should 

be management for water 

catchment. A wide reading of these 

laws can support the 

implementation of PES if WRMA and 

KFS facilitate WRUAs and community 

forest associations to rehabilitate 

degraded indigenous forests. 

PES is best operated where there are 

clear property rights over the 

environment service. In Kenya, the 

ownership of water has not been 

sorted out openly. Are water 

catchment areas in indigenous 

forests the responsibility of WRMA 

or the KFS? Because this question 

has not been answered  adequately, 

water catchment areas have not 

been managed as well as they should 

be. 

Water Act, 2002 Clause 8 (1) (g) requires  WRMA “to 

determine charges to be imposed for 

the use of water from any water 

Resource” 

Some stakeholders are of the view 

that WRMA does not produce clear 

reports stating how   the authority 

uses the funds it collects from water 

users. Further, the authority does 

not provide information on the basis 

for its charges and fees. This negates 



Building Capacity for Applying Payment for Ecosystem Services and Climate Compatible 

96 

 

Policy / Legislation Opportunities in support of PES 

implementation  

Gaps in support of PES 

implementation 

efforts to introduce PES schemes.  

Water Act, 2002  

Clause 8 (1) (h)requires WRMA “to 

gather and maintain information on 

water resources and from time to 

time 

publish forecasts, projections and 

information on water resources” 

Some stakeholders are of the 

opinion that WRMA is not providing 

them with adequate information.  

The Environmental Management and 

Coordination Act, 1999 (EMCA). 

Clause (47) (1) (c ) and (f)  mandates 

the National Environment 

Management Authority (NEMA)  to 

issue guidelines to the responsible 

ministries and agencies to curb soil 

erosion and to protect water 

catchment areas.  

The tone of this clause is punitive 

and does not encourage PES directly. 

The Environmental Management and 

Co-ordination (Water Quality) 

Regulations, 2006 

These regulations provide 

parameters that determine the 

water quality for various uses. These 

could be used to monitor the success 

of PES schemes. 

The regulations place the onus of 

upholding water quality standards 

onto the Ministry of Water and 

Irrigation. The Ministry is a policy 

organ and so this responsibility is not 

carried out. 

The Agriculture Act, CAP 318 The Agriculture (Basic Land Usage) 

Rules, legal notice number 26/1965 

in clause 6, stipulate the distance 

which a farmer should keep from a 

water course when cultivating his or 

her land. This buffer zone could be 

planted with trees or grass in 

support of PES implementation. 

The Agriculture Act, CAP 318 

presumes that there will be 

extension staff in every location. This 

is not the case, and therefore many 

farmers are either not aware of this 

rule, or they simply neglect to 

comply. 

Water Act, 2002 Clause 83. (1)establishes  the Water 

Services Trust Fund; with its  

objective being to assist in financing 

the provision of water services to 

areas 

of Kenya which are without 

adequate water services. 

The Trust Fund has kept to its 

objective. However, WRMA expects 

it to support WRUAs to rehabilitate 

degraded water catchment areas. 

This is taking away attention from 

establishing real PES schemes. 

The Land Policy, 2009 In section 3.4.2.3 the policy states 

that the government will: introduce 

incentives to encourage the use of 

The Ministry of Water and Irrigation 

and other bodies under it, including 

WRMA have not taken advantage of 
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Policy / Legislation Opportunities in support of PES 

implementation  

Gaps in support of PES 

implementation 

technology and scientific methods 

for soil conservation; and put in 

place measures to control 

degradation of land through abuse of 

inputs and inappropriate land use 

practices. This policy opens a 

window for supporting PES 

implementation. 

this section of the Land Policy, 2009. 

 

Tanzania 

The policy and legal opportunities in support of PES implementation in Tanzania are show in table 14 

below. 

 

Table 14 the table below shows the policy and legal opportunities in support of PES implementation 
in Tanzania 

Policy / Legislation Opportunities in support of PES 

implementation  

Gaps in support of PES 

implementation 

National Water Policy, 2002 Section 5 of the introduction of   the 

policy states that economic 

incentives would be used to 

conserve water, and reduce 

pollution of water sources. This is a 

clear indication that PES is 

supported by the policy. 

 

Most of the institutions envisaged 

by the policy are not in place and 

therefore no incentives have been 

provided to conserve water or to 

reduce the pollution of water 

sources. 

Water Resources Management Act, 

2009.  

 

Clause 37 (1) gives the Minister 

power to protect a water source 

from erosion or pollution by 

declaring the water source to be a 

protected area 

At the time of writing, the 

institutions that would enforce the 

decision of the Minister were not in 

place. 

Water Resources Management Act, 

2009 

Clause 37 (2) empowers the basin 

water boards to put up structures to 

protect water sources. 

At the time of writing, the members 

of the basin water boards had not 

been appointed. 
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Policy / Legislation Opportunities in support of PES 

implementation  

Gaps in support of PES 

implementation 

Water Resources Management Act, 

2009 

37 (3) (b) requires an occupier of 

land in a protected zone to take 

measures to prevent the water 

source from being degraded. Clause 

37 (4) requires the basin water 

board to compensate occupiers 

whose land has been declared a 

protected water catchment area. 

This clause clearly envisages PES 

At the time of writing this report, 

the basin water boards were not in 

place, although board members had 

already been identified. Therefore 

compensation as envisaged in the 

Act could not be paid.  

Water Resources Management Act, 

2009 

Clause 97 (b) (iv) envisages the 

funding of water associations and 

other entities to conserve and 

improve the catchment. The funds 

should come from fees paid for 

water by users. 

 

While the water associations are all 

in place, at the time of writing, they 

could not operate officially as they 

had not been registered, by the 

basin water board, which in turn 

was not officially in existence! 

The Water Supply and Sanitation 

Act, No. 12 of 2009. 

Part IV, Clause 9 (1) (a) establishes 

water supply and sanitation 

authorities, which may operate on a 

commercial basis. In the   Tanzanian 

segment of the Mara River Basin, 

the autonomous Musoma Urban 

Water & Sewerage Authority 

(MUWASA) is the only water 

company and it charges the 

residents of Musoma for water. This 

is a form of PES. 

 

The authority remits some 4 million 

shillings to the Lake Basin Water 

Office every month. At first sight, 

this may look like a lot of money. 

However, it represents only one 

day’s collection
1
 for the authority. 

There is a clear gap as MUWASA has 

not negotiated with the Water office 

the possibility of using these funds 

for improving the water catchment. 

MUWASA abstracts water directly 

from the lake and this may make the 

authority feel that it is not 

responsible for the rehabilitation of 

the Mara River catchment. 

The Water Resources Management 

(Water Abstraction and Use) 

Regulations, 2009 

 

These regulations deal with 

abstraction and use of water. They 

offer an opportunity for PES. 

The rules deal with administrative 

details on how to apply for a water 

permit, and do not mention any 

fees. This is a gap that will negate 

the implementation of PES. 

The Environment Act   

                                                           
1 MUWASA abstracts 12,000 cubic metres of water per day from the lake and sells it at between 300 and 750 shilling per 

cubic metre. 
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Policy / Legislation Opportunities in support of PES 

implementation  

Gaps in support of PES 

implementation 

The Forest Act, 2002 Clause 3 (c)  states that one of the 

objectives of the Act is “to ensure 

ecosystem stability through 

conservation of forest 

biodiversity, water catchments and 

soil fertility” 

 

From the above tables, it is clear that the current policies and laws support the implementation of PES 
schemes. However, this is not happening because of two main reasons: the policies and laws 
concentrate on the commercialization of water services; and the people in charge of water institutions 
have not interpreted the policies and laws widely enough to allow PES to take root. 

As stated above, the laws in place at the moment are adequate for legalizing PES. However, both 
counties would need to write subsidiary legislation to anchor PES in the law. The subsidiary legislation 
should be in harmony with the water quality standards already in existence in both countries. Further, 
they should include the incentives that should be provided and by whom. In Kenya, the subsidiary 
legislation should be based on Clause 71 (1) of the Water Act, 2002, which allows a water services 
board to enter into an agreement with other entities (for example, water resources users associations) 
to protect the water catchment and carry out soil conservation measures. In Tanzania, the subsidiary 
legislation should be based on Clause 37 (4) of the Water Resources Management Act, 2009 which 
requires the basin water boards to compensate occupiers whose land has been declared a protected 
water catchment area. In particular, Clause 97 (b) (iv) of the same Act envisages the funding of water 
associations and other entities to conserve and improve the catchment. The funds should come from 
fees paid for water by users. This clause is also a good basis for a piece of subsidiary legislation for 
legalizing  

Bringing WRUAs and WRMAs to the negotiating table 

Kenya: The Constitution of Kenya has articles which support a clean environment and the availability 
of clean water. Thus Article 42 states that “every person has the right to a clean and healthy 
environment”. Article 43 (1) (d) states that “every person has the right to clean and safe water in 
adequate quantities”.  

Article 69 supports public participation in the management of natural resources as well as the 
equitable sharing of accruing benefits. This alone would be enough to encourage  

Tanzania: The Water Resources Management Act, 2009 of Tanzania details how WUAs should be 
established. Indeed, some government water officers in Tanzania believe that WUAs are government 
institutions. These officers see no difficulty in working with WUAs. 

Framework for legalizing PES (New laws, revised laws, subsidiary legislation, by-laws) 

For PES to operate successfully, the institutional arrangement does not have to change substantially. 
What is needed are strong water users associations at all levels. They can then do business with each 
other, with the support of the government agencies. Figure 26 below gives the proposed 
arrangements.  In this arrangement, it is proposed that for Kenya, downstream WRUAs should sign an 
agreement with the upstream (catchment) WRUAs to implement PES. This agreement should be 
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facilitated by WRMA. In the case of Tanzania, the large water users would sign an agreement with 
farmers PES. The farmers would work through their water users association. This agreement would be 
facilitated by the Basin Water Boards as shown in figure 27. 

 

Figure 26: PES arrangement for Kenya 

downstream WRUA 
is happy with water 

quality and 
quantity 

downstream WRUA 
pays WRMA 

for water 

WRMA pays 
upstream WRUA 

Upstream WRUA 
improves 

catchment 

WRMA monitors 
water quality and 

quantity 
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Figure 27: PES arrangements for Tanzania 
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Stakeholders engagement in natural resources management 

Jacob Ochiewo 
Kenya Marine and Fisheries Research Institute  
Email:jochiewo@kmfri.co.ke 

Introduction 

Stakeholder engagement is an integral part of natural resources management and efforts towards 
sustainable development. It is not possible to achieve lasting agreements, ownership or support for a 
particular natural resources management and projects without engaging appropriate stakeholders. A 
natural resources management project or programme is more likely to succeed in the long-term, if it 
considers its environment and strives to meet the needs of its stakeholders particularly those that are 
affected by it. It is therefore important for natural resources management project planners and 
implementers to understand their stakeholder groups, their issues, and motivation. 

Definition of Stakeholders and Institutional Actors 

Stakeholders are broadly defined as “individuals or groups who can affect or would be affected by 
management actions”. 

Selected formal definitions of a stakeholder 

1. “Any group or individual who can affect or is affected by the achievement of the firm’s 
objectives” (Freeman, 1984). 

2. "Any individuals, groups of people, institutions or firms that may have a relationship with the 
project/programme are defined as stakeholders. They may – directly or indirectly, positively or 
negatively – affect or be affected by the process and the outcomes of projects or programmes. 
Usually, different sub-groups have to be considered" (EU Project Cycle Management Guidelines, 
2004). 

Primary and Secondary Stakeholders 

Within any particular area there is likely to be a wide range of stakeholders with different issues and 
operating at different scales. In any area, some stakeholders are more affected than others or have 
stronger or weaker stakes in the outcomes of management actions; hence it is important to categorize 
them into primary and secondary stakeholders. For example, along the coast, a local fisherman or hotel 
owner would be a primary stakeholder while a tourist or distant water fleet license holder (whose 
interest is not dependent on the coastal area) would generally be a secondary stakeholder.  
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Institutional Actors 

In this course we have identified “institutional actors” as a separate category of stakeholders who are 
formally responsible for management actions. Local authorities may also be considered as core or 
primary stakeholders. 

This allows us make a distinction between those stakeholders that have a formal or mandated 
responsibility as a management authority and those stakeholders who are affected by/can affect the 
outcome of management initiatives but may not have any formal management role. 

 

The Stakeholder Continuum 

Involvement of stakeholders varies from a one way process of informing stakeholders about 
management intentions through consultation to active engagement (see figure 28). 

A full commitment to stakeholder engagement may be costly in terms of time – both of the coordinating 
body and the stakeholders - and expenditure on the process. It may also raise expectations that cannot 
always be satisfied. Experiences in policy programme around the world suggest the benefits of 
participation – including better designed interventions and commitment to the process and outcomes 
outweigh the costs. 

Stakeholder engagement 

Definition of Stakeholder engagement 

The process by which an organization involves people who may be affected by the decisions it makes or 
can influence the implementation of its decisions. They may support or oppose the decisions, be 
influential in the organization or within the community in which the organization operates, holds 
relevant official positions or be affected in the long term (Wikipedia). 

Why engage stakeholders? 

Stakeholder engagement is important because of the following reasons: 

 It makes stakeholders feel increasing commitment to and ownership of processes and 
outcomes. 

 It makes stakeholders increasingly recognize their interests are involved and they need to 
ensure their interests are taken into account. 

How to conduct a stakeholder engagement 

It is important to prepare a stakeholder engagement plan which can then be presented in a schematic 
chart for simplicity. According to a toolkit developed by REVIT for stakeholder engagement (www.revit-
nweurope.org/selfguidingtrail/27_Stakeholder_ engagement_a_toolkit-2.pdf), a stakeholder  
engagement plan should clearly show the following: 

1. Clearly state the desired outcomes i.e. the overall aims of the stakeholder engagement process 
e.g. identification of potential issues, conflicts and benefits. Early identification of the desired 
outcomes helps to identify appropriate methods of engagement for their delivery and 
achievement of the purpose. 

2. Clearly design the scoping process. This should include the following:- 

http://www.revit-nweurope.org/selfguidingtrail/27_Stakeholder_%20engagement_a_toolkit-2.pdf
http://www.revit-nweurope.org/selfguidingtrail/27_Stakeholder_%20engagement_a_toolkit-2.pdf
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 Defining the purpose of the engagement process e.g. to encourage local buy-in and 
ownership in a natural resource management project. A clear purpose makes participants 
understand what why they are being engaged and enables to them make informed choice 
about getting involved;  

 Defining the scope of the engagement process. The scope is defined in order to clarify 
exactly the boundaries to the exercise of the engagement process so as to determine what 
can practically be achieved. It also helps to define an appropriate and achievable purpose; 

 Determining the context of the engagement process i.e. the background to the issue being 
addressed by the engagement process. Relevant issues pertaining to context could include 
historical, political, physical and cultural context of the issues; 

 Conduct objective and thorough stakeholder identification. It is important to ensure that the 
right participants are involved and no key interest group is excluded for the process to be 
legitimate and credible; 

 To achieve this, the following questions should be asked during the stakeholder 
identification: Who is directly responsible for the decisions on natural resources 
management? Who is influential in the area where the target natural resources are as well 
as the community? Who is influential on natural resources management? Who will be 
affected by any decisions on natural resources management (both individuals and 
organizations)? Who runs organizations with relevant interests? Who has been involved in 
natural resources management and research in the past? Which government organizations 
are relevant? Which special interest groups, local or national NGOs, etc are relevant? Are 
there some individuals with some expertise that would be required in the process? 

3. Writing a detailed engagement plan to provide the planning framework for the engagement 
process. This plan should contain following: time schedule, resource allocation, desired 
outcomes, communication strategy, delivery logistics, and selection of methods/techniques to 
be used in the engagement.  

4. Design an engagement process that should put in place a review process during engagement to 
provide information to those involved in the engagement process so that they can judge 
whether or not the process is likely to be, or has been, a success. It should also be used to 
evaluate the quality of an engagement plan, prior to any engagement taking place and at 
appropriate times throughout the process. 

5. Final evaluation should be carried out to assess whether the engagement process met its 
desired outcomes and originally agreed purpose, whether it met the explicit and implicit 
demands of the participants, and whether it met the required standards in participatory 
working. 
A schematic presentation of a simplified stakeholder engagement is presented (Fig. 28) below. 
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Figure 28: schematic presentation of a simplified stakeholder engagement  

(Aslin & Brown 2004, p. 5) 

Community engagement in natural resources management and economic valuation 

Loosely defined, community engagement is the process of working collaboratively with and through 
groups of people affiliated by geographic proximity, special interest, or similar situations to address 
issues affecting the well-being of those people. It is a powerful vehicle for bringing about environmental 
and behavioral changes that will improve the wellbeing of the community and its members. It often 
involves partnerships and coalitions that help mobilize resources and influence systems, change 
relationships among partners, and serve as catalysts for changing policies, programs, and practices 
(Fawcett et al., 1995). 

Involving the community in a natural resources management project from the earliest planning phase is 
likely to produce many benefits, and greater sustainability to the natural resources management, by 
inculcating a sense of ownership and involvement. 

Principles of Community Engagement 

The following nine guiding principles should be considered in designing, implementing, and evaluating 
community engagement efforts (CDC/ATSDR Committee on Community Engagement, 1997):- 

 Clarity about the purposes or goals of the engagement effort, and the populations and/or 
communities to be engaged – it is important for project implementers to be able to inform the 
community why they need to participate in it. It is also important to be clear about who is to be 
engaged. Is it a geographic community and all of those who reside within its boundaries? Or, is it 
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a specific gender i.e. women or men, an income-specific population, and ethnic group, or an age 
group, such as youth? Is it a specific set of institutions and groups, such as faith communities, 
schools, or the judicial system? Or, is it a combination? Answers to these questions will begin to 
provide the parameters for the engagement effort; 

 Have complete knowledge about the community in terms of its economic conditions, political 
structures, norms and values, demographic trends, history, and experience with engagement 
efforts. Appreciate the community’s perceptions about the people who are initiating the 
engagement activities. It is important to learn as much about the community as possible, 
through both qualitative and quantitative methods from as many sources as feasible. An 
understanding of the community’s perceived benefits and costs associated with participating in 
such a project/programme or action can influence successful engagement. This understanding 
will help in identifying the individuals and groups whose support is necessary and will provide 
direction about who must be approached and involved in the initial stages of engagement; 

 Interact with the community, establish relationships, build trust, work with the formal and 
informal leadership, and seek commitment from community organizations and leaders to create 
processes for mobilizing the community - Engagement is based on community support for 
whatever the process is trying to achieve. The engagement strategy chosen depends on the 
nature and magnitude of issues to be tackled. It is useful to reach out to the fullest possible 
range of formal and informal leaders and organizations;  

 Recognize the fact that community self-determination is the responsibility and right of the 
members of the community. No external entity should assume it can bestow to a community 
the power to act in its own self-interest- the community should itself define issues, problems, 
and potential solutions. A community is more likely to become involved if it identifies with the 
issues being addressed, consider them important, and feel they have influence and can make a 
positive contribution to its members. Barriers to participation should be minimal and perceived 
benefits of participation should outweigh the costs in terms of time and money, and the 
participation process and related organizational climate should be open and supportive; 

 Partnering with the community is necessary to create change and improve environment - 
individuals and groups involved in a partnership must feel that they each have something to 
contribute and something to gain; 

 All aspects of community engagement must recognize and respect community diversity. 
Awareness of the various cultures of a community and other factors of diversity must be 
paramount in designing and implementing community engagement approaches - Diversity may 
be related to economic, educational, employment, and health status as well as to differences in 
cultures, language, age, mobility, literacy, and interests. Engaging these diverse populations will 
require the use of multiple engagement strategies. The processes, strategies, and techniques 
used to engage the community natural resources management must recognize and be designed 
to complement the community diversity; 

 Community engagement can only be sustained by identifying and mobilizing community assets, 
and by developing capacities and resources for community health decisions and action - 
Community assets include the skills, and experiences of individuals and local organizations. 
These assets should be mobilized for natural resources management and economic valuation; 

 Be prepared to release control of actions or interventions to the community, and be flexible 
enough to meet the changing needs of the community – Engaging the community is ultimately 
about community-driven action. It is important to let the community define freely what they 
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consider to be the use values and the non-use values that are derived from the natural resource 
under study. Let them quantify the values where possible or use proxies where they feel like;  

 Community collaboration requires long-term commitment implementers - Building trust and 
helping communities develop the capacity for successful community action take time. Before 
individuals and organizations can gain influence and become players and partners in economic 
valuation, they may need sensitization, additional resources and skills. The community may 
need some training to enable them address the issues of natural resources management and 
economic valuation. 

Introduction to Economic Valuation 

This section introduces economic valuation of natural resources and summarizes the justification and 
valuation techniques. It is important to note that valuation of marine resources entails measuring their 
economic value and not their intrinsic value. 

The framework commonly used for valuing natural resources is known as the Total Economic 

Value (TEV). This comprises use values (direct, indirect and option value) and non-use values. 

Direct use values are derived from the ecosystem services that are used directly by humans and include 
the value of consumptive uses values such as timber, fuel wood, tourism are direct use values of a 
tropical forest. These values involve both commercial, subsistence, leisure, or other activities associated 
with a resource.  

Indirect use value refers to the benefit derived from the functional services that mangrove ecosystems 
provide e.g. nursery grounds for juvenile fish that support off-site/commercial deep water fisheries, 
protection of shoreline by controlling coastal erosion and storms, carbon sequestration, biodiversity. 

Option value refers to future use of the environment. It captures individuals’ desires to use the 
environment sometime in the future. It places additional premium on preserving a mangroveforest 
system and its resources and functions for future use, particularly if one is uncertain about the future 
value but believe it may be high and if current exploitation or conversion may be irreversible. 

Non-use values refers to the value that people may place on knowing that a resource exists even if they 
never use that resource directly e.g. there are individuals who do not use the mangrove forests of Africa 
but still wish to see them preserved 'in their own right'. These 'intrinsic' values 'intrinsic values (values in 
themselves &, nominally, unrelated to human use) are often referred to as existence values. For 
example, there are individuals who do not use the mangrove forest but still wish to see them preserved 
'in their own right'. These 'intrinsic' values are often referred to as existence values. 

Valuation Methodologies 

The most appropriate valuation technique for each component of value is identified based on available 
data and resources in terms of time, money and technical expertise once the economic values which are 
studied have been categorized into direct, indirect, option and non-use values. 

Market price approaches are more useful for the monetization of environmental use values. Direct use 
surveys may need to be undertaken to determine necessary price and quantity data. Such surveys are 
simpler and less costly to conduct than those required by the more sophisticated valuation approaches 
such as travel cost, hedonic pricing, and contingent valuation method. 
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Valuation Methodologies that have been used in the region 

Market Price: estimates the direct economic values of ecosystem products or services that are bought & 
sold in markets using prevailing prices. eg. Kairo et al., (2009) used this method to estimate the value of 
wood products, on-site fishery, carbon sequestration & ecotourism from a reforested mangrove forest 
at Gazi Bay, Kenya.  

Replacement costs: places value on ecosystem services by estimating the cost of replacing the 
ecosystem benefit with alternatives  

Change in Production/Production function: focuses on environmental resources as an input to 
production of goods or services. When an input is degraded, it leads to a reduction in the services 
provided to production with a resulting loss in profit for the producer.   

Damage costs avoided:  damage costs that are avoided are taken to represent the economic losses 
foregone by conserving wetlands. 

Hedonic Pricing Method: used to estimate economic values for ecosystem services that affect property 
values based on market prices of similar property that are located at different places.  

Travel Cost Method: estimates economic values associated with ecosystems or sites that are used for 
recreation  

Contingent valuation method: used to infer value that people place on mangrove ecosystem services by 
asking them their willingness to pay for them (or willingness to accept compensation for their loss) 
under the hypothetical market scenario. 

Benefit Transfer Method: used to estimate economic values for ecosystem services by borrowing & 
transferring benefit estimates from existing studies to a new study site & making adjustments for the 
different features of the two sites & contexts.  
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Annex 1 Course Organizers and Affiliates 

Kenya Marine and Fisheries Research Institute (KMFRI) (www.kmfri.co.ke) is a state Corporation in the 
Ministry of Fisheries Development of the Government of Kenya. They conduct aquatic research in 
Kenyan waters and related riparian areas, including their EEZ in the Indian Ocean. Part of their focus is 
on capacity building for mangrove assessment, restoration, and valuation in East Africa.  

The Institute of Marine Sciences is one of the academic and research units of the University of Dar es 
Salaam mandated with training, research and community service through provision of outreach 
activities and consultancy services in aspects of marine science and technology. The Institute is 
strategically based on Zanzibar Island that provides it with suitable coastal and marine environments to 
discharge its duties. In line with the nation’s development (economic and social change, growth and 
prosperity) mission, one of the Institute’s key strategic training and research theme is on applying 
science for poverty alleviation, and sustainable coastal and marine resources management.  
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