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Abstract 

Nyando wetland provides several ecosystem goods and services, i.e., provisioning, cultural, 

supporting and regulating which are essential for human well-being for making life possible and 

worth living. Payment for Ecosystem Services presents one key question in current literature on 

whether local communities are aware of ecosystem services provided by wetlands. This paper 

contributes to the understanding of the local community’s level of awareness of the ecosystem 

services provided by Nyando wetland in Kenya as a strategy to improve protection of wetlands. 

The study is significant as it proposes policy options that can assist conservation authorities and 

local communities in management of wetlands. A stratified random sampling based on two 

administrative sub-counties, namely Nyando and Nyakach was employed to collect quantitative 

data from 394 households using a structured questionnaire. The quantitative data was subjected to 

descriptive statistics and Chi-square test which were performed in SPSS version 20. The results 

confirmed that the local community is more conversant with the provisioning ecosystem services 

(37.7%) compared to the other classes of ecosystem services. Despite the locals being involved in 

community based natural resource conservation initiatives, majority of the respondents (69%) 

were not familiar with the concept of Payment for Ecosystem Services. Therefore, there is need to 

create awareness and capacity building to local communities on the importance of both the 

wetland ecosystem services and Payment for Ecosystem Services in conservation of wetlands for 

enhanced community livelihoods.  

 

Keywords: Payment for ecosystem services, wetland, conservation, community, livelihood, 

awareness.  

 

Introduction 

Globally, environmental governance is 

heading towards schemes that can value and 

manage natural resources in order to support 

specific social and economic goals (Li 2007, 

Dressler 2011, To et al. 2012). This is normally 

done by creating a market for ecosystem 

services through Payment for Ecosystem 

Services (PES) that enables the local people to 

generate income from harvesting fewer higher 

value resources than more extensive or 

destructive modes of production (Pagiola et al. 

2005, To et al. 2012). Wunder (2005) and 

Báliková et al. (2020) explained that PES is a 
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voluntary transaction, involving the conditional 

purchase of a well-defined environmental 

service by a buyer from a seller. The 

willingness by the local communities to accept 

PES is meant to improve the quality of the 

provisioning goods and services such as 

adequate quality water, improved food security 

and improved supporting services such as soil 

nutrient cycling and regulating services like 

floods and soil erosion control, climate 

regulation, water purification, and pollination 

(Nyongesa et al. 2016). The practice of PES 

has been considered as one of the most viable 

approaches of incorporating communities in 

natural resource management in Eastern and 

Central Africa (Berttram 2011). This has a 

huge potential for protecting wetlands, 

improving livelihoods and well-being for 

communities inhabiting wetland areas 

(Wanjohi et al. 2011).  

Payment for wetland ecosystem services 

can contain restricting land use technologies 

such as reduction in agricultural expansion, 

rehabilitation, reduced deforestation and 

reforesting areas which have been degraded. It 

also entails improvement of cropping systems 

or practices such as agroforestry, silvo-

pasturing, reduced logging, improved 

conservational agricultural practices-no-tillage, 

no-burning, and organic agriculture (Wunder 

and Boerner 2010). Rewards or PES can either 

be based on commoditized ecosystem services 

(CES), compensation for opportunities skipped 

(COS), which is connected to use-restricting of 

PES whereby sellers get rewards for actions 

avoided and co-investment in ecosystem 

services (CIS), which is connected to use-

modification PES schemes (Noorwijk and 

Leimona 2010). Incentives for PES can be 

given in form of direct money payments or in 

kind. Land managers or resource stewards can 

either receive monetary payments for a bundled 

or a single ecosystem service or can also 

receive in kind payments such as market 

access, access to information and training, land 

use rights, and access to protected areas 

(Swallow et al. 2007).  

Valuing of ecosystem services can include 

economic and non-economic values such as 

ecological, aesthetic, bequest, health, spiritual 

values amongst others (Gómez-Baggethun et 

al. 2014). The opponents of economic 

valuation argue that it can result to 

‘commodification’ of nature opening market 

trade to previously non-marketed areas which 

can have some damaging effects such as 

alienation of people from nature and 

transforming public services and property into 

commodities only accessible by the wealthy 

(Gómez-Baggethun and Ruiz-Perez 2011). 

However, valuation has been found to be an 

important tool for use to protect and conserve 

ecosystem services for the benefit of the 

society (Atkinson et al. 2012). Depending on 

the kind of the ecosystem service dealt with, 

payments can be made at a governmental level 

to communities and groups or individuals 

(Sommerville et al. 2009). Every PES 

participant of the given scheme can either 

receive an equal amount which is based on 

average opportunity usually agreed upon 

initially or may be based on opportunity cost of 

an individual, land use technologies adopted 

and land specific biophysical factors. 

A number of studies have shown that Africa 

lags behind in PES schemes than in Asia and 

Latin America (Ferraro 2009). For instance, 

Lecocq and Capoor (2005) noted that in 2003 

and 2004 markets for global carbon offset, 

when Africa was accounting for only 3% of 

emission reduction projects, Asia and Latin 

America accounted for more than three 

quarters of the projects. Of the African 

projects, South Africa and Uganda contributed 

to the bulk of the transactions. Even up to 

2005, Africa had few PES projects under 

preparation compared to other parts of the 

world (Lacocq and Capoor 2005).  The reasons 

for low adoption of the PES in Africa have 

been identified as lack of enabling legislations 

and policies (Mwangi and Mutunga 2005, 

Waage et al. 2006, Scurrah-Ehrhart 2006, 

Greiber 2009, Kronenberg and Hubacek 2013, 

Kolinjivadi et al. 2014, Nyongesa et al. 2016, 

Maithya et al. 2020), lack of supporting 
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institutions such as bodies to offer certification 

and financial intermediaries (Katoomba group 

2006),  lack of awareness about the PES idea, 

limited capacity to design and implement the 

PES schemes and land tenure insecurity 

(Muramira 2005, Mwangi and Mutunga 2005,  

Katoomba group 2006, Ochieng et al. 2007, 

Nyongesa et al. 2016).   

Local people perceive and value ecosystem 

services surrounding them, and therefore, it is 

important to assess their knowledge and values 

in connection to ecosystem services use and 

management (Meijaard et al. 2013, Brancalion 

et al. 2014). This perception is important to 

avail valuable information to develop and adapt 

policy and management guidelines (Asah et al. 

2014, De Oliveira and Berkes 2014, Sandhu 

and Sandhu 2014). In the case of PES, this 

information enables a better understanding of 

PES participants on the driving force towards 

management decisions, which is crucial in 

improving management strategies (Balvanera 

et al. 2012). Fewer studies have addressed the 

local community’s awareness on PES as a 

strategy to improve community livelihood and 

protection of wetlands (O’Farrell et al. 2007, de 

Chazal et al. 2008, Pieroni and Giusti 2009, 

Quétier et al. 2010, Lamarque et al. 2011, van 

Riper et al. 2012, Hutchinson et al. 2015). This 

informs the basis for this paper, to augment the 

growing demands for literature on the 

awareness to PES (Pieroni and Giusti 2009, 

Quétier et al. 2010, Lamarque et al. 2011, van 

Riper et al. 2012) and to build on the premise 

that studies on the local community’s 

awareness on PES for improved community 

livelihood and protection of wetlands in Kenya 

are scanty in current literature. 

The Kenyan wetlands have been valued as 

they are sources of many goods and services 

(Oduor et al. 2015, Nasongo et al. 2015, 

Ajwang’ et al. 2016). Nyando wetland provides 

provisioning ecosystem goods such as fuel 

wood, food, fibers, fresh water, papyrus reeds, 

sand and clay, medicinal plants and grasses. 

Cultural services provided by wetlands include 

aesthetic values, recreational, spiritual and 

educational services, while climate regulation, 

water purification, soil erosion control, control 

of water hydrological flows and habitat 

provision are some of the regulating services 

provided by the wetlands (Maithya et al. 2020). 

Population increase along the Lake Victoria 

basin has exerted much pressure on the 

wetlands as people clear them for agricultural 

production, settlements and intensive fishing 

hence shrinking the lake’s shoreline (Morrison 

et al. 2012, Osumba et al. 2010). The continued 

encroachments and clearing of vegetation cover 

have resulted to a decline in the usefulness of 

these Kenyan wetlands. Land tenure insecurity, 

lack of access to environmental information, 

lack of civic access, weak sectorial strategies to 

resource administration and inefficient 

governance are some of the threats facing the 

Kenyan wetlands (Maithya et al. 2020). Turner 

et al. (2003) observed that many ecosystems 

including wetlands are affected by climate 

change, and this increases the vulnerability of 

populations living in their surroundings. For 

instance, increased incidences of drought, 

results into crop failure, scarcity of animal 

feeds and loss of livelihoods which leads to 

further encroachments into the wetlands since 

they remain moist during the dry season. Due 

to the many benefits of the Kenyan wetlands to 

the local communities, their loss leads to 

deprivation of their livelihoods (Maithya et al. 

2020) and thus PES may offer better impetus 

for enhancing their livelihoods and wetland 

conservation.  Further from the forgoing 

discussions, this paper is aimed at 

understanding the local community’s level of 

awareness of the ecosystem services provided 

by Nyando wetland as a strategy to improve 

conservation of the wetland by local 

communities and conservation authorities.  

 

Materials and Methods  

Study area  

The study was conducted in Nyando 

wetland which is part of Nyando and Nyakach 

sub-counties of Kisumu County, Kenya (Figure 

1).  Nyando wetland lies in the Kano plains at 

the mouth of the Nyando River and along the 

shores of Lake Victoria between 0o 11’- 0o 
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19’S/34o47’- 34o57’E (Raburu et al. 2012; 

Figure 1). It is a substantial floodplain forming 

major Nyakach and Kano swamps with an 

average elevation of 1134 m above the sea 

level. The main source of water to the wetland 

is from River Nyando, which originates from 

the Mau escarpment. Nyando wetland size 

varies from 3000 Ha to 5000 Ha in the dry and 

wet seasons, respectively (Kipkemboi 2006, 

Mwakubo and Obare 2009). Nyando wetland is 

of great ecological importance and supports the 

livelihoods and subsistence economy of the 

riparian communities. This is manifested 

through subsistence agriculture, freshwater 

fisheries, and tourism, transport as well as 

being sources of water for domestic and 

livestock use (Gichuki et al. 2001, Ogutu et al. 

2003). A wide range of biodiversity is 

supported by this wetland ecosystem, i.e., the 

endangered Sitatunga, African civet and flora 

such as the papyrus (Obiero et al. 2012).  

 
Figure 1: Location of Nyando wetland and sampling points. 
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Data collection procedures  

This paper is based on a case study survey 

design approach. Case studies enable one to 

have a holistic study of complex social and 

actions due to their ability to allow information 

gathering from multiple sources (Ming’ate 

2014). A case study survey design approach 

relies on multiple data sources, a strategy 

which enhances data credibility (Yin 1994). 

The study employed quantitative and secondary 

sources of data collection (Crotty 1998). The 

total number of households which formed the 

population for this study was 16,226 

respondents. The sample size was derived 

using the Yamane (1967) formula;  

2N(e)1

N
n


  

where n is the sample size, N is the population 

size, and ‘e’ is the level of precision (at 5%). 

Therefore, from a total of 16,226 households 

within the sampled sub-locations, the total 

sample size is calculated as follows: 

2(0.05)226,611

16,226
n


 = 391 households 

A questionnaire was used to collect 

quantitative data from 394 households of 

Nyando and Nyakach sub-counties. The 

questionnaires were distributed proportionately 

per sub-location households in the two sub-

counties. The data collected included 

awareness on PES, local community’s 

knowledge of ecosystem services from Nyando 

wetland and their beneficiaries, the need to 

conserve the wetland, organizations 

disseminating information on ecosystem 

services and their markets as well the local 

community’s expectations from the PES 

schemes. The secondary data sources used 

included journals articles, books and reports 

from governmental and non-governmental 

agencies. All the quantitative data collected 

were edited, coded, tabulated and analyzed 

using SPSS version 20 (Braun and Clarke 

2006). The analysis involved subjecting the 

data to descriptive statistics and Chi-square test 

at 5% level of significance. A research permit 

was obtained from the National Council for 

Science, Technology and Innovations 

(NACOSTI) before undertaking the research. 

Additionally, consent from the participants was 

sought before conducting questionnaire 

administration. Nobody was victimized for not 

accepting to be interviewed.  

 

Results and Discussion  

Local community’s awareness of ecosystem 

services in Nyando wetland 

Majority of the respondents (90.8%) had 

knowledge of the Nyando wetland ecosystem 

services with 96.9% attributing the wetland as 

valuable to them and the community at large. 

About 41.9% of respondents felt that they are 

informed on the ecosystem services from 

Nyando wetland (Table 1). These responses on 

the level of awareness on ecosystem services 

were significantly influenced by the level of 

education and respondent’s locality (p < 0.01; 

Table 1). Chen et al. (2018) and Xun et al. 

(2017) noted that respondents having more 

years of formal education can perceive many 

ecosystem services. The level of education 

varied across the two sampled sub-counties, 

and this could have contributed to the above 

differences as knowledge on varieties of 

environmental resources requires some level of 

education. Overall, 64.8% of all the 

respondents had primary level education, 

21.6% secondary education, while 3.3% and 

10.3% had college and no education, 

respectively. Of those with college education, 

69.2% were from Nyakach sub-county as 

compared to 30.8% from Nyando sub-county. 

Those with higher levels of education are able 

to understand and value nature better, which 

explains the observed differences.  
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Table 1: Respondents level of awareness on ecosystem services from Nyando wetland 

Response 
Frequency  

N % Education level Respondents locality 

Fully informed 26 6.6 

 26.677*  14.592* 

Informed 164 41.9 

Moderately informed 111 28.4 

Partly informed 76 19.4 

Not informed 14 3.6 

*χ2 significant at p < 0.01. 

 

The respondents were asked to rank the 

kinds of ecosystem services they were aware of 

from the wetland based on the four main 

classes (MEA 2005) of ecosystem service 

categories. The results indicate that about 

37.7% of respondents were aware of 

provisioning ecosystem goods, e.g. fruits, 

vegetables, fish, drinking water, timber, wood 

fuel, plants that can be made into clothes and 

medicinal products. This is followed by 

regulating services at 32.1%, e.g. pollination, 

water purification, erosion and flood control, 

carbon storage and climate regulation. Cultural 

services (aesthetic, spiritual, educational, and 

recreational) were noted by 18.6%, while 

supporting services (nutrient cycling, soil 

formation and primary production) by 11.6% 

(Figure 2). The high ranking of provisioning 

services (goods) could possibly be because 

majority of the respondents interact with them 

more often as they derive direct benefits from 

them for their livelihoods. The results (Figure 

2) also show that the respondents rarely 

identified supporting ecosystem services and 

this also concurs with other studies (Lamarque 

et al. 2011, Lugnot and Martin 2013). This 

could probably be due to the indirect impacts 

the supporting services have on the local 

people of Nyando wetland, and the fact that 

one requires some knowledge on ecological 

aspects to understand them. The age of the 

respondents significantly influenced their 

perceptions on supporting ecosystem services 

(p < 0.05; Table 2). This could be so as those 

who had attained the highest level of education 

(secondary and college) were between the ages 

36-62 years and were able to identify many 

supporting ecosystem services (Table 2).  

 
Figure 2: Knowledge of categories of ecosystem services by local community in Nyando wetland. 
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Table 2: Perception on supporting ecosystem services as influenced by respondents age 

Age 

category 

(Years) 

Supporting ecosystem services   

Primary 

production 
Nutrient 

cycling 
Soil 

formation Total 
Chi-square 

(χ2) 
Remarks 

18-26 4 1 1 6  *χ2 

significant 

at p < 

0.05. 

 

27-35 10 9 7 26 21.523* 

36-44 24 8 18 50  

45-53 15 16 13 44  

54-62 20 4 20 44  

>63 8 8 20 36   

Total  81 46 79 206   

 

On the provisioning ecosystem goods, food 

scored high (37.6%), while fresh water, fuel 

and fibers and medical extracts scored 27.2%, 

23.9% and 11.2%, respectively (Table 3). In 

the regulating category, it is apparent that more 

households were aware of climate regulation 

(35.7%), erosion regulation (20.9%), natural 

hazard regulation (20.6%), water purification 

(15.8%) and pollination (7.0%). Climate 

regulation scores high probably because 

majority of the respondents stay close to the 

wetland and enjoys a cool micro-climate 

provided by the wetland (Table 3). In cultural 

ecosystem services, respondents were more 

aware of education (35.3%), followed by 

aesthetic values (33.3%) and spiritual and 

religious values (11.2%) (Table 3). Majority of 

respondents reported that cultural activities, 

especially spiritual attachments to the Nyando 

wetland have decreased in the area over the last 

decades due to inculcation of western values, 

religion and education, which have challenged 

communities’ traditional beliefs and promoted 

diffusion of new modes of life (Arowolo 

2010). On supporting services based on 

ranking of awareness by the respondents 

indicated that soil formation scored high 

(45.5%), followed by nutrient cycling (28.1%) 

and primary production at 26.1% (Table 3). 

 

Table 3: Community familiarity with Nyando wetland ecosystem goods and services 

Ecosystem goods and services Frequency (N) Percentage % 

Provisioning Food 381 37.6 

 Fresh water 275 27.2 

 Fuel and fibers 242 23.9 

 Medicinal extracts from plants 113 11.2 

 Others 1 0.1 

Regulating Climate regulation 307 35.7 

 Erosion regulation 180 20.9 

 Natural hazard regulation 177 20.6 

 Water purification 136 15.8 

 Pollination 60 7.0 

Cultural Educational 176 35.3 

 Aesthetic 166 33.3 

 Recreation 101 20.2 

 Spiritual and religious values 56 11.2 

Supporting Soil formation 141 45.5 

 Nutrient cycling 87 28.1 

 Primary production 81 26.1 

 Others 1 0.3 
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The local communities at Nyando wetland 

were aware of the ecosystem services albeit at 

different levels and believe they are the main 

beneficiaries of the ecosystem services from 

Nyando wetland (53.9%) as compared to other 

organizations (Figure 3). In line with 

conservation, a strong appreciation of 

something could translate to high level of 

endowment, and hence more efforts to 

safeguard it from misuse.  

 
Figure 3: Beneficiaries of Nyando wetland ecosystem services as reported by respondents. 

 

Awareness of Nyando wetland ecosystem 

services is further reinforced by a strong 

feeling from the respondents that they need to 

protect the wetland. Majority of them ranked 

wetland protection as important (39.9%) and 

very important (55.6%) compared to little or no 

importance at 0.8 and 0.3%, respectively 

(Table 4). This awareness could probably be as 

a result of high values of attachments the 

respondents have to the wetland as their source 

of livelihood.  

 

Table 4: Respondents responses on needs to 

protect the Nyando wetland  

Responses Frequency Percentage 

Very 

important 

212 55.6 

Important 152 39.9 

Moderately 

important 

13 3.4 

Of little 

importance 

1 0.3 

Not 

important 

3 0.8 

Total 381 100.0 

 

Majority of the respondents (74.3%) 

acknowledged that the continued existence of 

the Nyando wetland resources is not secure as a 

result of continued over-exploitation, climate 

change, and pollution. Despite the locals being 

involved in community based natural resource 

conservation initiatives, quite a high proportion 

of the respondents (69%) are not familiar of the 

concept of PES as a result of lack of 

information. On the markets for ecosystem 

services, only 30.2% were aware of them, with 

the majority being aware of local markets for 

provisioning goods. One of the reasons raised 

for the low knowledge of markets for these 

ecosystem services is lack of information on 

the ecosystem services and how each can be 

sold. This is despite many organizations 

operating in the area involved in capacity 

building. Therefore, the concept of PES is not 

being addressed as part of the conservation 

strategies by these organizations.  

Majority of the respondents (98.7%) 

showed their willingness to know more on PES 

and their markets. They also showed their 

readiness (88.5%) to change their land use 

practices to other sustainable uses with 69.3% 

saying that if compensated, they would release 
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their land portions for wetland restoration. The 

respondents expect such PES schemes to bring 

additional income (33.2%), better infrastructure 

(20.5%) and technical assistance (16.1%) 

(Figure 4). When asked to name some of the 

barriers that may hinder the adoption of PES 

schemes in the area, lack of capacity (41.3%), 

lack of market information (28.4%), and lack 

of community organization (22%) were listed; 

with only 8% saying they were not 

interested. The willingness by the local 

community to accept PES is crucial so as to 

improve the quality of provisioning goods, 

improvement of supporting, cultural and 

regulating services (Nyongesa et al. 2016). 

This will enhance the sustainability of these 

wetland ecosystem services due to reduced 

over-exploitation as the locals are compensated 

to undertake conservation projects which 

results to diversified income hence improved 

livelihoods.  

 
Figure 4: Respondents expectations from PES schemes. 

 

Conclusions and Policy Options 

Nyando wetland is endowed with several 

ecosystem goods and services including 

provisioning, regulating, cultural and 

supporting services. However, this paper has 

established that the local communities are more 

conversant with the provisioning ecosystem 

goods, hence its high perception as compared 

to the other three categories of ecosystem 

services from the wetland. The comparatively 

lower rank assigned to regulating, cultural, and 

supporting services calls for the government 

and non-state actors to raise awareness about 

the importance of all the wetland ecosystem 

services. This could contribute to better 

management, sustainable use and conservation 

of the wetland ecosystem goods and services 

and improved livelihoods of the local 

communities. The local communities at 

Nyando wetland have inadequate knowledge 

about the PES idea, thus the need to create 

awareness as well as continued engagement of 

the local communities through trainings and 

capacity building on the ecosystem services 

and conservation approaches. 
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