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Abstract 

Kenya's coral reefs, and the livelihoods and communities they support, face numerous threats 

including global climate change and a growing coastal human population. A contingent 

valuation study was conducted with Kenyan citizen and foreign tourists to evaluate the 

conservation benefits of coral reefs at Mombasa Marine National Park and Reserve (MMNPR), 

and assess the implications for local reef management. Citizen and foreign visitors to MMNPR 

were willing to pay an extra US$2.23 and US$7.94 per visit respectively in addition to current 

Park entrance fees to support reef quality improvements. By aggregating visitors' willingness to 

pay (WTP) amounts over the number ofvisitors to MMNPR in 2006-7 the value ofbenefits 

were estimated at US$346,163 a year, justifying greater public investment in reef conservation 

and management on the Kenyan coast. Provided the Park managers could demonstrably 

improve reef quality, the fmdings indicate that annual revenues from citizen and foreign visitors 

may be increased by 39% to US$261,829 through implementing proposed higher entrance fees 

ofKsh.200 (US$3.08) for citizens and US$15 for visitors. However, any increase would serve 

to intensify concerns among citizens that only relatively affluent Kenyans are able to afford to 

visit MMNPR. TIrrough the estimation of an econometric model, citizen and foreign visitors' 

WTP amounts were found to be influenced by income, age, participation in environmental 

activities, and whether tourists visited MMNPR on an all-inclusive trip. In addition, foreign 

visitors' WTP amounts were related to whether they participated in diving or glass bottom boat 

trips. The implementation of reef awareness and training initiatives at MMNPR are 

recommended to promote sustainable tourism and increase visitors' WTP for reef conservation. 
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1 Introduction 
Coral reefs are among the most productive and biologically diverse of the marine ecosystems, 

and provide a valuable range of benefits for humankind (Spurgeon, 1992). They have an ocean 

coverage of only 0.1 %, yet they contain a large proportion of the world's biodiversity including 

nearly a third of all marine species, and support 10% of the global fisheries (Cote and Reynolds, 

2006). Coral reef ecosystems provide an extensive range of goods and ecological services, such 

as sea food products, raw materials, coastal protection, nutrient cycling, bioremediation of 

waste, climate control and cultural services (Moberg and Folke, 1999). Cesar et al (2003) 

estimated coral reefs provide nearly US$30bn per year in net benefits globally. 

Coral reefs form the dominant ecosystem along the majority of the Kenyan coast, with fringing 

reef crests prevalent along the entire southern coast and parts of the northern coast (Obura, 

2001). They provide a host ofbenefits which are of vital importance in Kenya both locally for 

coastal communities and nationally. Coral reefs support artisanal and small-scale commercial 

fisheries; form a natural barrier that protects against coastal erosion and shields shoreline 

villages from the impact of waves and currents; and create habitats for seagrasses and 

mangroves in the lagoons and creeks protected by reefs (Obura, 2001). Coral sand beaches and 

the viewing of reefs through SCUBA diving and glass bottom boat trips are the primary tourist 

attractions at the coast. Since tourism is a crucial industry for Kenya, accounting for 12% of 

GDP in 2006 and a major source of foreign exchange earnings (Ministry of Tourism and 

Wildlife, 2008), it can be inferred that coral reefs make a significant contribution to the coastal 

and national economies. 

Despite providing a wide range of resources and benefits which the majority of the coastal 

population are dependent upon for their livelihoods (McClanahan et aI, 2005), Kenyan reefs 

face numerous threats related to the growing coastal human population (Obura, 2001) and 

global climate change. The effects of fishing are the most common threat to Kenyan reefs. 

Destructive methods such as beach seines, gillnets and bomb fishing can cause considerable 

damage to juvenile fish populations, vulnerable species and habitats (Obura et aI, 2004); and 

relatively low reef fisheries yields and the small size of fish (McClanahan and Kaunda-Arara, 

1996) indicate that unprotected reefs are exploited well beyond their maximum sustainable yield 

(Obura,2001). In addition, the tourism industry has led to direct damage of reef sites by 

visitors; coastal development in urban and tourist centres has proceeded with minimal regard for 

environmental impacts; and land-based sources ofpollution to the marine environment have 

been well documented, including pollution of reef lagoons from waste water discharges. Since 

the early 1960s, vegetation clearing for grazing and agriculture has caused significant increases 

in sediment delivery by rivers to the coast, leading to fear~ of smothering of reefs (Obura, 

2001). Following the 1997-8 £1 Niiio, widespread bleaching and mortality of corals occurred 
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along the entire coast of Kenya. Kenyan reefs were among the most severely impacted in the 

world, suffering 50-90% coral mortality (Goreau et ai, 2000). In addition, a fungal disease in 

2002 caused coral mortality along a 600 Ian stretch of coastline from Kenya to Tanzania (Obura 

et ai, 2004). 

The damage to coral reefs through over-exploitation and indirect human impacts can be partly 

attributed to the full economic value of coral reefs rarely being appreciated (Spurgeon, 1992). 

In addition, decision makers and stakeholders often do not fully understanding the many goods 

and services provided by reefs that would justify their sustainable use and management (IDCN, 

2004). Perfonning an economic valuation on coral reefs can greatly facilitate their management 

by demonstrating to governments, donors, local communities and other stakeholders that coral 

reefs provide goods and services which underpin significant economic benefits from activities 

such as fisheries and tourism. Valuations may also provide information on the costs associated 

with the loss of these benefits through resource degradation (IDeN, 2004). By placing figures 

in these forms, economic valuations can help decision makers and stakeholders to make 

informed choices between various options; and promote the sustainable use and management of 

coral reefs (Ahmed et ai, 2007). 

However, only a limited number of economic valuation studies have been conducted on the 

coral reefs of East Africa. The aim of this study is to value the conservation benefits of coral 

reefs at Mombasa Marine National Park and Reserve (MMNPR), Kenya and assess the 

implications of the results for reef management at this marine protected area (MPA). This 

approach is taken since measuring the value ofprotection provided by MPAs, rather than the 

actual resource protected, offers the most accurate valuation of MPAs (pendleton, 1995); and it 

can provide a sound economic basis for their management. The primary objectives of the study 

are: 

1) Estimate the value of economic benefits arising from conservation of the reef and coral 

gardens within MMNPR. 

2) Assess and compare the level of support from different types of visitors to MMNPR for 

paying increased Park entrance fees to finance improvements in coral reef quality. 

3) Estimate the impact of proposed increases in Park entrance fees on MMNPR visitor 

numbers and revenues. 

4) Identify initiatives to improve reef management at MMNPR. 

The following section provides background information on MMNPR and its management by the 

Kenya Wildlife Service (KWS). A review of economic valuation methods and studies 

conducted on coral reefs of the Western Indian Ocean and South East Asia is presented in 

2 
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Section 3. Section 4 describes the methods used to acquire the study data and perform data 

analysis, while the results of the economic valuation are presented in Section 5. The outcomes 

of the valuation and the validity of the survey are discussed in Section 6. Finally, Section 7 

summarises the main fmdings of the valuation, assesses their implications for KWS reef 

management at MMNPR and makes recommendations for further studies. 

3
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2.1 Mombasa Marine National Park and Reserve, Kenya
 
Kenya is an equatorial country with a 600 km coastline which borders the Western Indian 

Ocean. MPAs are the key tool used in Kenya for the management of the marine ecosystem, 

focusing on the protection of reef habitats and biodiversity. Since 1968, six marine reserves and 

four marine parks have been created in Kenya (McClanahan et ai, 2005). Mombasa Marine 

National Park and Reserve (MMNPR) was established to protect the shallow fringing reef! 
I 
i	 against threats arising from human activities, manage the various stakeholders and derive
 

revenues from tourist activities (Obura et ai, 2000).
 

MMNPR is located north of Mombasa (see Figure 2.1). The coastline adjacent to MMNPR is 

approximately 15 km long and is referred to as Mombasa North Coast. All extractive activities 

are prohibited in the Park, although tourist activities such as snorkelling and SCUBA diving are 

permitted. Artisanal fishing is allowed in the Reserve (McClanahan and Mangi, 2000). The 

Park and Reserve cover areas of 6.2 km2 and 200 km2 respectively. MMNPR was legally 

gazetted in 1988, but the Park did not exclude fishers until 1991 (McClanahan, 2006). Habitats 

in the lagoon between the coast and fringing reef include coral gardens, seagrass beds and sandy 

beds. In addition, intertidal platforms in the Reserve provide an important resource for artisanal 
J 

fishing and gathering (Obura, 2001). 

j . 
Mombasa has the largest population on the Kenyan coast (Obura, 2001), and urbanisation 

continues northwards from the town along the coastline adjacent to MMNPR. Industrial I 
j development in the vicinity of Mombasa has continued with few checks on pollution (Obura, 

2001); and according to Munga (1983), Mombasa contributes 70-90% of most categories of 

pollutants to the sea (cited in Obura, 2001). However, the establishment ofMMNPR has led to 

a significant increase in coral cover (McClanahan et ai, 2005); and a recovery of the major fish 

families and increase in fish biomass (McClanahan, 2006). 

i	 Tourism is well developed on the Mombasa North Coast, with a wide range of hotels and 
. J 

apartments catering for Western package tourists and Kenyan holidaymakers. Tourists may 

! visit coral reefs in MMNPR by participating in SCUBA diving trips or glass bottom boat tours. 
~J 

Other recreational activities include kite surfmg, windsurfmg, jet skiing and pleasure trips that 

sail along the coast within the Reserve. 

J 

I 
J 
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Figure 2.1: Map of the study area 

(Boniface Munywoki and Kevin Ransom). 

In this study, interviews were conducted with tourists who had visited MMNPR on SCUBA 

diving trips and glass bottom boat tours!, and viewed marine life supported by the fringing reef 

and coral gardens. Eight dive sites are located within the Park on the outer fringing reef. 

During a single trip divers usually visit two of these sites, with each dive lasting around 40-50 

minutes. 

Glass bottom boat tours take visitors to one of two snorkelling sites within the lagoon: Bamburi 

Coral Gardens in the Park or Nyali Coral Gardens in the Reserve (see Figure 2.1). Tours to 

Bamburi Coral Gardens depart from either lomo Kenyatta Public Beach or Bamburi Beach, 

while tours to Nyali Coral Gardens leave from Nyali Beach. Once at the coral gardens, tourists 

I See Section 4 for further information on survey design, sampling and data collection. 
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may either go snorkelling or remain on the boat and observe the corals, fish and invertebrates 

through the viewing window. In addition, when the tide is sufficiently low the boat staffmay 

lead a walk on the fringing reef. The tours normally last for a total of 1Y2-2 hours, and are run 

by the water sports centres of hotels and independent boat operators who are affiliated with the 

Mombasa Boat Owners Association (BOA). BOA glass bottom tours are generally cheaper than 

I 
\	 those run by water sports centres; and the majority of Kenyan citizens visit MMNPR on BOA 

trips. 

The majority of visitors who participate in diving and glass bottom boat trips pay two separate 

fees for their visit to MMNPR. They pay a Park fee to enter MMNPR which is used to finance 

the management of the Park and Reserve; and a fee to the tour operator for the excursion. 

However, if the trip is part of an all-inclusive hotel package then the visitor only pays the Park 

entrance fee. 

2.2 Coral reef management 
Protected areas (PAs) in Kenya, including MPAs, are managed by the parastatal organisation 

Kenyan Wildlife Service (KWS) which currently falls under the Ministry ofTourism and 

Wildlife (Ministry ofTourism and Wildlife, 2008). The general goals ofKWS include the 

conservation and sustainable management ofKenya's habitats and wildlife resources in 

collaboration with stakeholders (KWS, 2007), local communities and other institutions, for the I
I .	 benefit ofKenyans and as a world heritage site (McClanahan et ai, 2005). 

The lack oflong-term sustainable fmancing ofKWS is an area major of concern. KWS receives 

little funding from the Kenyan government, and is mostly reliant on revenues generated from 

those terrestrial and marine PAs which levy visitor fees (McClanahan et ai, 2005). Visitor 

revenues are remitted to central KWS funds, and then distributed to PAs through annual budget 

allocations (Emerton and Tessema, 2001). Table 2.1 shows the current Park entrance fees at I 
'- \ 

MPAs for Kenyan citizens, Kenyan residents and foreign visitors; and Table 2.2 presents the 

visitor numbers and revenues generated from visitors in the last full accounting year (2006-7) at 

MMNPR. Recent figures on the ratio of revenues generated by MMNPR to the budget 

j allocation from the central fund were not available at the time ofwriting, however Emerton and 
.J Tessema (2001) reported that MMNPR's revenues were 240% higher than the budget for 

accounting year 1994-5. 

I 
~~ · 
=.1 
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Table 2.1: Current entrance fees for Kenyan MPAs; and proposed 

entrance fees for MMNPR. 

Type ofvisitor Current Park entrance fees Proposed Park entrance 
forMPAB fees for MMNPR 

Foreign visitor 

Adult US$1O US$15 

Child US$5 b 

Kenyan resident a 

Adult Ksh.300 (US$4.62) Ksh.500 (US$7.69) 

Child Ksh.150 (US$2.31) b 

Kenyan citizen 

Adult Ksh.IOO (US$1.54) Ksh.200 (US$3.08)
 

Child Ksh.50 (US$O.77) b
 

Source: Arthur Tuda, KWS Warden ofMMNPR, personal communication.
 

The unit ofcurrency in Kenya is the Kenyan shilling (Ksh.). An exchange rate of
 

US$I = Ksh.65 has been used (Ksh.IOO = US$1.54).
 

a Residents are generally foreigners who have been granted a visa to work or
 

conduct research in Kenya.
 

b Proposed Park entrance fees for child visitors to be confirmed.
 

Table 2.2: MMNPR visitor numbers and revenues from visitors in 
accounting year 2006-7. 

Type of visitor Visitor numbers Revenues (US$) 
(% of total) (% of total) 

Foreign visitor 

Adult 17,708 (53.1%) 177,080 (81.9%) 

Child 3,466 (10.4%) 17,330 (8.0%) 

Kenyan resident 

Adult 1,595 (4.8%) 7,362 (3.4%) 

Child 400 (1.2%) 923 (0.4%) 

Kenyan citizen 

Adult 7,518 (22.5%) 11,566 (5.3%) 

Child 2,673 (8.0%) 2,056 (1.0%) 

Total 33,360 216,317 

Source: Arthur Tuda, KWS Warden ofMMNPR, personal communication. 
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Due to the sharing of revenues between net income generating and consuming PAs, and a 

broader mandate for KWS, budgets are considered to be inadequate (McClanahan et ai, 2005). 

In 2007, a consultative process driven by the Ministry of Tourism and Wildlife reviewed Park 

entrance fees for MPAs with the aim of increasing visitor revenues to finance conservation 

initiatives and meet rising operating costs (Arthur Tuda, KWS Warden ofMMNPR, personal 

communication). Stakeholders involved in consultations included KWS, the Kenya Association 

of Tour Operators and the Kenya Association of Hotel Keepers and Caterers. Table 2.1I 
summarises the higher Park entrance fees for adult visitors to MMNPR proposed by the 

.~, 

: 
consultative process. 

Ifhigher Park entrance fees were implemented at MPAs and larger revenues generated, a 

proportion of the additional revenues should be returned to the MPAs in the form of increased 

budget allocations. This could be used to finance initiatives proposed by KWS to improve reef 

conservation and management at MMNPR, such as (Arthur Tuda, KWS Warden ofMMNPR, 

personal communication): 

I) Investment in infrastructure such as additional patrol boats, mooring buoys, offices, 

computer equipment and staff housing. 

2) Training for Rangers in managing the marine environment, covering SCUBA diving, 

marine biology and ecology, customer care and writing of reports. 

3) Community support programme to promote sustainable fishing methods and invest in lower 

impact fishing gear. 

! 
J 

I 
.J 

I 
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3 Economic valuation of coral reefs 

3.1 Economic valuation methods 
Economic valuation methods to assess the value of environmental goods and services can be 

grouped into two main categories: Revealed preference methods and stated preference methods. 

Revealed preference techniques, such as Hedonic Pricing Method (RPM) and Travel Cost 

Method (TCM), are used where environmental services are not directly traded in markets but 

the prices individuals are prepared to pay for related goods or services may allow their value to 

be estimated (Ecosystem Valuation, 2007). For example, the TCM may estimate the 

recreational value of a site using the expenditure incurred by individuals in travelling to that 

site; while the RPM can use the sale price ofproperty to estimate the value of the environmental 

characteristics ofa location (Defra, 2006). Survey-based stated preference methods (SPMs), 

such as the Contingent Valuation Method (CVM), use surrogate markets to estimate the value of 

environmental goods and services that are not traded in traditional markets. One of the most 

important features of SPMs is their ability estimate direct use, indirect use and non-use values of 

environmental goods and services (MarBEF, 2007). This enables the Total Economic Value 

(TEV) of a habitat to be calculated, where the objective is to sum the values of all goods and 

services derived from a habitat. In addition, it allows the economic implications of 
-,- environmental impacts to be assessed in terms of the overall change in TEV (Spurgeon, 1992). 

Both the TCM and CVM are widely used in the economic literature to estimate economic 

benefits from coral reefs. The CVM approach was chosen as this study aims to estimate the 

benefits arising specifically from the reefs and coral gardens ofMMNPR, while the TCM would 

have estimatedhenefits based on the attributes of the Mombasa North Coast in general. In 

addition, the CVM incorporates both the use and non-use values of the reef, while the TCM 

focuses primarily on the use values. 

3.2 Contingent Valuation Method 
The CVM elicits people's preferences for public goods by finding out how much they would be 

willing to pay for a specified change in the availability of the goods, normally using a survey 

questionnaire. It addresses the absence of traditional markets for public goods by describing a 

hypothetical market in which respondents are able to purchase the goods in question. The 

elicited willingness to pay (WTP) amounts are therefore contingent upon the hypothetical 

market presented to the respondent (Mitchell and Carson, 1989). Contingent valuation surveys 

may also ask respondents to state the level of compensation they would be willing to accept for 

a loss. However, the willingness to accept format is less preferred since it fails to elicit valid 

data under most circumstances (Mitchell and Carson, 1989). 

9 



I The WfP amounts may be used to produce a benefit estimate. If the survey sample is 
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representative of the population, and has a high response rate, the benefits can be generalised for 

the population from which the respondents were sampled (Mitchell and Carson, 1989). 

However the CVM is subject to great controversy, particularly concerning the validity and 

reliability of the results; and the effects of biases and errors (Venkatachalam, 2004). In 

response to criticisms, a Contingent Valuation Panel was established by the National Oceanic 

and Atniospheric Administration (NOAA) to recommend guidelines for conducting reliable 

contingent valuation surveys (Arrow et ai, 1993). 

There are several approaches for eliciting respondents' WfP, including the opened-ended and 

closed-ended question formats. The open-ended format, which allows the respondent to state 

any amount, is the most straightforward method both in tenns of question design and data 

analysis. However, there are a number of routes through which the technique may lead to 

underestimates of true WTP (Bateman et ai, 1999). For example, as with an oral auction there 

are strategic reasons for stating less than one's full value - a theoretical result strongly 

supported by experimental evidence (Hanemann, 1994). In addition, the open-ended format 

may allow respondents to state extremely high WTP amounts. Many practitioners of the CVM 

have a preference for the closed-ended approach (Andersson, 2007) PrPnarily because its 

discrete choice nature has more similarities with a traditional market, and is therefore more 

familiar to respondents than the open-ended format (Bateman et ai, 1999). The main 

disadvantage is that the closed-ended method requires many more responses than open-ended to 

produce reliable WfP estimates (Wattage et ai, 2000). 

The survey should specify the method by which respondents would make the payment. For 

example, the payment vehicle could be a tax on income or property, entrance fee to a protected 

area, donation to a trust or issuing of a permit. The NOAA Contingent Valuation Panel 

recommended the use of a closed-ended question that requests respondents to vote for or against 

a specified level oftaxation as the most desirable combination of elicitation and payment 

method (Arrow et ai, 1993). The frequency and duration ofpayments should also be clearly 

stated (Ecosystem Valuation, 2007). 

In addition to a detailed description of the hypothetical market and questions that elicit 

respondents' WfP, questions regarding respondents' socio-economic characteristics and their 

use of the goods should also be included in the survey. This information is used in regression 

analysis on the survey data to estimate a valuation function for the goods (Mitchell and Carson, 

1989). 

10 
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3.3	 Contingent valuation studies on coral reefs in the Western 
Indian Ocean and South-East Asia 

Relatively few economic valuation studies have been conducted on the coral reefs of East 

Africa.	 Of studies performed in developing countries, the majority have so far been based in 

South-East Asia (Ahmed et ai, 2007). 

Table 3.1 presents WTP and economic valuation estimates from various contingent valuation 

studies carried out on coral reefs in the Western Indian Ocean (WIO) and South-East Asia. The 

studies estimate several types ofeconomic values including coral reef benefits; potential 

revenues from proposed marine sanctuaries; consumer sUIplus; and the economic cost of coral 

bleaching. The WTP questions on which these estimates are based, and the types of 

respondents, are also summarised in Table 3.1. The majority of respondents in these surveys 

visited the reefs on snorkelling and SCUBA diving trips, as in this study. 

Mathieu et ai (2003) estimated a total consumer sUIplus of $88,000 for the six marine national 

parks of the Seychelles. This was determined by calculating the difference between the amount 

that respondents were willing to pay to visit the marine parks ($12.20) and the park entrance fee 

($10), and aggregating this figure over the annual number ofvisitors (40,000). 

Arin (1997) (cited in White et ai, 2000) and Arin and Kramer (2002) examined the demand 

amongst divers to pay an entrance fee to visit protected coral reef areas at several popular 

Philippino diving destinations. Significant potential revenues from entrance fees were estimated 

at three locations (Anilao, Mabini and Mactan), including more than $850,000 per year from 

Mactan Island. Seenprachawong (2003), who investigated the possibility of raising entrance 

fees to visit reef sites at Phi Phi Islands in Thailand, found that both local and foreign visitors 

were willing to pay more than $7 per visit and estimated total coral benefits at $1.387m a year. 

The results of several contingent valuation surveys studying the economic effects of the 1998 El 

Nino bleaching event on the WIO are presented in Table 3.1. Westmacott et ai (2000) estimated 

the economic cost of the bleaching on Mombasa at $10.06m-$15.09m (the range is based on the 

assumption that 20-30% of respondents dived). In Zanzibar, the survey conducted by 

Andersson (1997) was repeated by Westmacott et ai (2000) after the El Nmo bleaching event. 

It found that respondents' mean WTP for reef conservation, which decreased from $30 in 1996 

to $22 in 1999, was related directly to the state of the reef in 1996 and 1999 (Westmacott et ai, 

2000). 

The studies by Ahmed et ai (2007), Arin and Kramer (2002), Mathieu et ai (2003) and Ngazy et 

ai (2004) presented the results of econometric analysis for WTP amounts. Ngazy et ai (2004) 
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and Aluned et at (2007) fOWld that WTP had a direct relationship with respondents' income, 

while Arin and Kramer (2002) reported a direct relationship between WTP and the level of 

education attained. Arin and Kramer (2002) found that WTP was inversely related to age. 

Although Ahmed et at (2007) reported similar results for education and age, these factors were 

not significant in explaining respondents' WTP. Mathieu et at (2003) found that nationality and 

visiting the Seychelles to participate in diving or snorkelling trips were important predictors of 

WTP, while socio-demographic factors were not. 
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Table 3.1: Summary of WfP and economic valuation estimates from contingent valuation studies on coral reefs in the WIG and South-East Asia. 

Study author and site
 

Mathieu et at (2003)
 
Seychelles
 

Arin and Kramer (2002)
 
Anilao & Mactan Island,
 
Philippines
 

Arin (1997)
 
Mabini & Panglao, Philippines
 

Seenprachawong (2003)
 
Phi Phi Islands, Thailand
 

Ahmed et at (2007)
 
Bolinao, Philippines
 

Andersson (1997)
 
Westmacott et at (2000)
 
Zanzibar, Tanzania
 

Westmacott et at (2000)
 
Mombasa, Kenya
 

Westmacott et at (2000)
 
Maldives
 

Ngazy et at (2004)
 
Zanzibar, Tanzania
 

WTP question and type of respondents
 

Entrance fee willing to pay to visit a marine park in Seychelles.
 
Respondents: Foreign tourists who visited marine national parks,
 
or participated in snorkelling or diving outside marine parks.
 

Entrance fee willing to pay to visit a proposed marine sanctuary
 
where fishing is prohibited.
 
Respondents: Local and foreign tourist divers.
 

Entrance fee willing to pay to visit a proposed marine sanctuary
 
and maintain anchor buoys.
 
Respondents: Local and foreign tourist divers.
 

WTP to restore coral reefs to 100% coral abundance from current
 
levelof75%.
 
Respondents: Local and foreign tourists who visited reef sites.
 

WTP to prevent further degradation of the Bolinao coral reefs.
 
Respondents: Local and foreign tourists who visited reef sites.
 

WTP to maintain the reef in the same state.
 
Respondents: Tourist snorkellers and divers.
 

WTP to maintain the reef in the same state.
 
Respondents: Tourist snorkellers and divers.
 

WTP to visit hypothetical reefs that were not affected by coral
 
bleaching. Respondents: Tourists.
 

WTP to experience a pristine reef.
 
Respondents: Tourist snorkellers and divers.
 

MeanWTP 

$12.20 per visit 

Anilao: $3.70 per visit 
Mactan: $5.50 per visit 

Mabini: $3.50 per visit 
Panglao: $3.30 per visit 

Local: $7.17 per visit 
Foreign: $7.15 per visit 

Local: $0.55 per visit 
Foreign: $0.88 per visit 

1996: $30 per holiday 
1999: $22 per holiday 

Not published 

$87 per holiday 

$84.70 per holiday 

Economic valuation 

Total consumer surplus: 
$88,000 

Potential entrance fee revenues: 
Anilao: $94,988 - $116,368 per year 
Mactan: $855,643 - $1,013,972 per year 

Potential entrance fee revenues: 
Mabini: $228,000 - $280,000 per year 
Panglao: $18,000 - $27,000 per year 

Coral reef benefits: 
Local visitors: $147,000 
Foreign visitors: $1,240,000 

Total coral reef benefits: 
$33,696 per year 

Economic cost of coral bleaching: 
Assume 20% of visitors dive: $1.88m 
Assume 30% of visitors dive: $2.82m 

Economic cost of coral bleaching: 
Assume 20% of visitors dive: $10.06m 
Assume 30% of visitors dive: $15.09m 

Economic cost of coral bleaching: 
$19m 

Economic cost of coral bleaching: 
Assume 25% of visitors dive: $1.6m 
Assume 75% ofvisitors dive: $4.8m 
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4 Methodology 
The CYM was used to estimate the value of economic benefits arising from coral reef 

conservation in MMNPR by asking tourists in a questionnaire the maximum Park entrance fee 

they were willing to pay to support a management plan to improve reef quality. The survey was 

conducted with adult Kenyan citizen, Kenyan resident and foreign visitors who had visited 

MMNPR on SCUBA diving trips or glass bottom boat tours; and had viewed the marine life 

supported by the reef and coral gardens, including corals, fish and invertebrates. Visitors on 

glass bottom boat tours observed marine life either through snorkelling or viewing from the 

boat. 

Since the survey was conducted only with visitors to MMNPR, the economic valuation was 
, 1 

,i 
based on the reef and coral gardens of MMNPR and does not include other attributes of the

J 

Mombasa North Coast region. In addition, the questionnaire gauged respondents' views on 

KWS's proposal to increase Park entrance fees. 

English versions of the questionnaires are included in Appendix A. They were also translated to 

German and French, however a Swahili version was not required owing to Kenyan citizens' 

high standard of English. The numbers of English, German and French questionnaires 

completed during the survey are presented in Appendix B. 

4.1 Questionnaire design 
The questionnaire was divided into four sections. After a brief introduction to the questionnaire, I 

...J	 Section A gathered information regarding respondents' visit to MMNPR and Section B 

ascertained the perceived condition of marine life at the reef site visited. Section C elicited 

respondents' WfP, and Section D collected socio-economic data. 

I 

J	 4.1.1 Condition ratings 

After being provided with background information on the importance ofcoral reefs, respondents 

I were asked to rate the condition ofmarine life at the site visited during the dive or glass bottom 
.1 

boat trip. The rating was on a scale of 1 to 5, with higher values indicating better quality coral 

or a larger abundance and variety offish and invertebrates. Ratings are subjective and 

dependent on respondents' past experiences of reefs and expectations. However, over a 
i 
t	 representative sample it provides 'a mechanism for comparing the condition of reef sites visited 
j 

within MMNPR. 

4.1.2 Valuing MMNPR 

Section C opened with a description of a hypothetical management plan for improving reef 

quality within MMNPR. Based on this scenario, respondents were asked if they would be 
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willing to pay a higher Park entrance fee per visit to support the management plan, assuming 

that part of the additional fee is used to fInance the improvement in reef quality; and if yes, what 

is the maximum entrance fee they were willing to pay. The management plan was developed in 

consultation with the Warden of MMNPR to ensure the scenario was directly relevant to 

proposed KWS initiatives for improving reef conservation and management within the Park and 

Reserve (see Section 2.2). 

Respondents not willing to pay an additional Park entrance fee for reef quality improvements 

were requested to select their main reason from a list of seven options. Five of the options were 

considered to be protest bids. Selecting one of these protest options indicated that the 

respondent was objecting to some feature of the hypothetical market (rather than giving a 

genuine reason for being unwilling to pay) and was not willing to participate in the survey's 

hypothetical market (Mitchell and Carson, 1989). The fIve protest and two non-protest options 

are listed in Table 5.7. 

The NOAA Contingent Valuation Panel recommended the use of the closed-end format for 

eliciting respondents' WTP (Arrow et aI, 1993). However, as the sample consisted ofKenyan 

citizens, Kenyan residents and foreign visitors with a wide range of incomes and abilities to pay, 

this format was not used in the survey since the discrete WTP values that respondents would 

select from may be too restrictive. An open-ended question was used as it can provide more 

information than a discrete choice format (Andersson, 2007), and the format is straightforward 

in terms of question design and data analysis. The payment vehicle is the Park entrance fee 

which is paid on each visit to MMNPR. Citizens and residents were asked the WTP question in 

Kenyan shillings, and foreign visitors in US dollars, to reflect the currency in which they paid 

the Park entrance fee. 

Respondents were also asked if they still would have visited MMNPR on the dive or glass 

bottom boat trip if they had to pay the higher Park entrance fees proposed by KWS2
• In this 

question no reference was made to the increased fee being used to fInance improvements in reef 

conservation. However, it was later acknowledged that positioning this question in Section C 

may have led to answers being influenced by the description of the management plan and the 

WTP questions. 

4.1.3 Socio-economic characteristics and respondent comments 

Section D elicited socio-economic characteristics of respondents and their participation in 

various types of environmental activities. Monthly household income bands were designed with 

smaller ranges at the lower end of the income scale in order to reflect the anticipated distribution 

2 SeeTable 2.1 for higher Park entrance fees proposed by KWS. 
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of respondent incomes3 and capture data with sufficient granularity. Questionnaires were 

prepared with income bands in a choice of four currencies (Ksh, US$, £, E). Respondents chose 

the questionnaire with the income question in the most familiar currency, thus minimising the 

risk of incorrect income bands being selected. 

At the end of the questionnaire, respondents were invited to comment on MMNPR or the 

survey. These comments provided valuable information on visitors' perceptions of Park 

entrance fees and the management of MMNPR, and their suggestions for improving reef 

conservation. 

4.1.4 Pilot study 

A pilot study to assess the feasibility of the survey was conducted at the beginning of October 

2007 with visitors to MMNPR on glass bottom boat tours and at a dive centre. Particular 

attention was paid to whether respondents understood the hypothetical management plan on 

which the WTP questions were based; and the translated questionnaires were clear to German 

and French speaking respondents. The pilot survey was also used to estimate the sample size of 

the study (see the following section for further information on sample size). 

4.2 Sampling and data collection 
The questionnaire survey was conducted throughout October and December 2007. December 

was chosen since MMNPR traditionally receives its highest number of citizen visitors in this 

month during the Kenyan end of year holiday season4
• The following sampling methods 

ensured the survey captured a representative sample of adult visitors to MMNPR that allowed 

the results of the study to be generalised for the adult visitor population and study objectives to 

be met: 

1) Conducting the survey on each day ofthe week in low and high season months (October 

and December respectively). 

2) Conducting the survey at three different types of locations: 

a)	 Onboard glass bottom boats that visited Bamburi Coral Gardens and Nyali Coral 

Gardens in the Park and Reserve respectively. The majority of respondents filled in the 

questionnaire themselves. 

b)	 At Bamburi and Kenyatta Public Beach following tourists' return from visiting Bamburi 

Coral Gardens on a glass bottom boat tour. The majority of respondents were surveyed 

using face-to-face interviews. 

3 Citizens' income levels were expected to be significantly lower than that of foreign visitors 

4 In accounting year 2006-7, 17.3% of citizen visitors to MMNPR visited in December 2006 (Source: 

Arthur Tuda, KWS Warden ofMMNPR, personal communication). 
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c) At five dive centres in Bamburi and Nyali Beach. Respondents were surveyed 

following their return from a SCUBA diving trip where they visited sites on the outer 

fringing reef. The majority of respondents filled in the questionnaire themselves. 

3) Surveying a roughly equal number of respondents who had participated in glass bottom boat 

tours run by hotel water sports centres and independent BOA operators. 

It was originally intended for all respondents to fill in the questionnaire themselves. However, 

while it was possible to conduct surveys onboard glass bottom boats managed by hotel water 

sports centres, it was not permitted to conduct surveys onboard boats run by independent BOA 

operators. Therefore tourists who had visited the Park on BOA trips could only be surveyed on 

the beach after alighting from the boat. Since respondents did not want to fill in a questionnaire 

on the beach, face-to-face interviews were conducted instead. 

Although this resulted in more than one technique being used to survey respondents, it was 

important to interview tourists on BOA excursions since the majority of citizens visited the Park 

on these trips. In an effort to promote consistency, surveys onboard glass bottom boats were 

attempted with interviews instead of requesting respondents to ftll in a questionnaire. However, 

interviews were found to be impractical owing to the background noise of the boat. Where 

respondents completed the questionnaire on their own, assistance was available in case of any 

queries. 

Findings from the pilot survey suggested a survey of 200 respondents would be sufficient to 

capture a representative sample of visitors. However, during the course of the survey it became 

apparent there was a noticeable variation in foreign visitors' WTP that was related to the type of 

recreational activity they participated in. The planned survey size was therefore increased to 

approximately 300 respondents in order to sample sufficient numbers of foreign visitors 

participating in SCUBA diving trips and glass bottom boat tours. 

4.3 Data processing 
During the course of the study 287 visitors to MMNPR were surveyed. The response rate was 

estimated at 95.7% 5, with almost all visitors approached willing to be surveyed. They also 

were also keen to offer their views on the management ofMMNPR, reflecting visitors' interest 

in the coral reef environment and proposed initiatives for improving its management 

(Andersson, 2007). 

~ The response rate was estimated by calculating the ratio of the number ofquestionnaires completed 

(287) to the planned sample size (300). 
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A total of66 responses were excluded from the data analysis (23.0% oftotal responses). They 

comprised of: 

1)	 19 questionnaires that were not properly filled in, with at least one field left blank: or 

completed incorrectly. 

2) 7 responses from Kenyan residents. 

3) 3 responses from Kenyan citizen divers. 

4) 35 responses with protest WTP bids. 

5) 2 responses with WTP bids considered as outliers. 

Relatively few Kenyan citizen divers and Kenyan residents visit MMNPR 6. As a result, 

insufficient numbers of citizen divers and residents were surveyed to produce significant results 

for these types ofrespondents, and their responses were excluded from the data analysis. 

Protest bids were identified from the reason that respondents selected for not being willing to 

pay (protest bids are described in Section 4.1.2). Responses were considered outliers, and 

omitted from the analysis, when mean WTP was greater than 1% of monthly household income 

(Hanley et aI, 2001). Data analysis was performed on the remaining 221 responses with non

protest bids. 

4.4 Econometric analysis 
Econometric analysis was carried out on the sample dataset in order to: 

1)	 Identify the factors which influence Kenyan citizens' and foreign visitors' WTP values. 

2)	 Estimate the mean WfP of visitors on SCUBA diving trips and glass bottom boat tours. 

These figures were used to assess and compare the support for reef quality improvements 

from different types ofvisitors. 

3)	 Estimate the value ofbenefits arising from coral reef conservation in MMNPR by 

aggregating mean WTP amounts over the number of visitors per year. 

In this study, the mean WfP refers to the mean maximum additional Park entrance fee that 

respondents are willing to pay per visit to support the management plan. 

Econometric analysis was conducted with statistical software SPSS v12.0. The ordinary least 

squares (OLS) method was used to determine the estimated multiple regression equation for the 

sample data (Anderson et aI, 1998). The regression model used was: 

6 In accounting year 2006-7, adult Kenyan residents comprised 4.8% of total MMNPR visitors (see Table 

2.2). 
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Equation 4.1 

where WTP is the additional Park entrance fee that respondents are willing to 

pay (dependent variable) 

~o is a constant 

~1> ~2, ••• , ~n are regression coefficients 

XI, X2 , ••• Xn are explanatory (independent) variables 

E is an error tenn 

lbis model, where WTP has a linear relationship with the explanatory variables, followed the 

approach used by similar coral reefWTP studies (Ngazy et aI, 2004; Andersson, 2007). The 

explanatory variables included in the model were based on the economic literature and through 

observation of visitor behaviour. The variables are described in Table 4.1. They may take the 

fonn of a continuous variable, containing continuous data; or a dununy variable where the value 

is either 0 or 1. The literature suggested that respondents' WTP may be explained by socio

demographic factors such as income, age and education. 

WTP was expected to have a direct relationship with income (Ngazy et aI, 2004; Ahmed et aI, 

2007), implying that WTP generally increases with household income and respondents take 

their income constraints into consideration when determining their WTP. A direct relationship 

with education was also anticipated since higher education is expected to increase both earning 

potential and environmental awareness, and therefore respondents' WTP (Arin and Kramer, 

2002). An inverse relationship between WTP and age was expected due to income constraints 

for respondents close to or in retirement (Ahmed et aI, 2007), and younger people are likely to 

have more inclination to donate to environmental protection (Arin and Kramer, 2002). 

It was noticed that respondents' WTP may also be dependent on several factors associated with 

their visit to MMNPR that were not discussed in the literature. lbis led to the inclusion of 

explanatory variables AllIncl, Diver, FirstVisit and No Visits described in Table 4.1. In addition, 

it was anticipated that respondents who participate in various types of environmental activities 

would have a greater level of environmental awareness and may be willing to pay more to 

protect natural resources. Therefore the variables EnvArticles, EnvDonate, EnvMember, 

EnvProduct and EnvRecycle were included in the model. 

Econometric analysis was perfonned separately for citizen and foreign visitor survey data since 

the explanatory factors were found to differ in their influence on citizen and foreign WTP 

values. Analysis was perfonned in US dollars, with citizens' WTP values converted from 

Kenyan shillings to US dollars using an exchange rate ofUS$l = Ksh.65 (Ksh.100 = US$1.54). 

19
 



I 

~j 
Table 4.1: Description of explanatory variables used in econometric analysis. 

"1 Name of explanatory
J variable 

1 Continuous variables 

Age 

Education 
~l 

-1 

Income 

NoVisits 

Dummy variables 

] AllIncl 

] 
Diver 

] 
EnvArticles 

] 
r;~~ 

EnvDonate 

J .•'

EnvMember 

J 
EnvProduct 

EnvRecycle 

FirstVisit 

Gender 

I 
J 

Description
 

Age of respondent.
 

Highest form of education completed.
 

Household's gross monthly income from all sources (including wages and
 
investments).
 

Number of times the respondent plans to visit MMNPR on a dive or glass
 
bottom boat trip during hislher current stay at Mombasa North Coast.
 

The trip to MMNPR is part of an all-inclusive hotel package where the
 
visitor only pays the Park entrance fee, and does not pay a fee to the
 
operator for the excursion.
 
I=Yes,O=No.
 

Visited MMNPR on a SCUBA diving trip.
 
I = Yes, 0 = No.
 
Please note that 'No' indicates visitors who only participated in glass
 
bottom boat tours.
 

Read articles or watched television about conservation of the environment
 
during the past year.
 
I = Yes, 0 =No.
 

Given money to, or raised money for, a conservation charity during the past
 
year.
 
I = Yes, 0 = No.
 

Member of an environmental organisation during the past year.
 
I = Yes, 0 = No.
 

Select one product over another during the past year because it is more
 
environmentally friendly.
 
I = Yes, 0 = No.
 

Recycled household goods during the past year.
 
I = Yes, 0 = No.
 

First visit to a coral reef.
 
I = Yes, 0 = No.
 

I = Female.
 
o= Male.
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5 Results 

5.1 Sample characteristics 
Data analysis was performed on 221 responses with non-protest bids. The sample comprised of 

responses from 62 Kenyan citizens and 159 foreign visitors. Respondents' socio-economic and 

other characteristics, and the types of recreational activities respondents participated in, are 

presented in Appendix B. 

The survey respondents have a high level of educational attainment, with 62.4% graduating 

from university or completing postgraduate studies. A greater proportion of citizens had 

completed university education than their foreign counterparts (67.7% and 60.4% respectively). 

The estimated average monthly household income for citizens ($1900) is relatively high by 

Kenyan standards. However, it is still significantly lower than that of foreign visitors ($5850) 

since the latter predominantly originate from developed nations. All citizens in the sample 

participated in glass bottom boat tours to the Park. No citizens visited the Reserve on glass 

bottom boats as these excursions were arranged by five-star hotels where few citizens were 

staying. 

5.2 Economic valuation 

5.2.1 Regression models 

Using the OLS method, regression models were generated to fit the Kenyan citizen and foreign 

visitor sample data. The optimum models were determined by analysing the results ofF tests 

and identifying the estimated multiple regression equations with the highest significance. 

Results are presented in Tables 5.1 and 5.2. The explanatory variables are described in Table 

4.1. 
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Table 5.1: Estimated regression equation for Kenyan citizen 
sample data. 

Variable	 Regression Standard tvalue Significance 
coefficient error 

1 

Constant 1.45 0.71 2.04 0.046 

Age -0.44 0.26 -1.71 0.093 

AllInc! 3.40 0.93 3.64 0.001 

EnvRecyc!e 1.20 0.54 2.24 0.029 

Income 0.24 0.10 2.49 0.016 
I 

Sample size 62 

Fvalue 9.847l
,.I F significance 0.000 

Rsquare 0.400 

Table 5.2: Estimated regression equation for foreign visitor 
sample data. 

Variable	 Regression Standard tvalue Significance 
coefficient error 

Constant 2.92 2.12 1.38 0.170 

Age -0.87 0.41 -2.11 0.037 

AI/Inc! 3.09 1.22 2.52 0.013I 
.J Diver -2.69 1.16 -2.31 0.022 

EnvRecyc!e 2.67 1.35 1.98 0.049 

Income 0.75 0.26 2.83 0.005 

Sample size 159 
j 

Fva1ue 6.199i 

F significance 0.000 

R square 0.168 

The results of the regression analysis show that both citizen and foreign visitor WTP amounts 

I were significantly influenced by explanatory variables Income, Age, EnvRecycle and AllInc!.
 
I


,J Foreign visitor WfP was also found to be influenced by Diver. The signs of regression
 

coefficients for Income, Age and EnvRecycle were consistent with the expected relationships 
I 
J between WfP and these explanatory variables (see Section 4.4 for details). The results also 

, imply that WTP has a direct relationship with AllIncl, and an inverse relationsJ:llp with Diver for 
~ 
I 
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foreign visitor WTP only. These fmdings for AllIncl and Diver are explained in Section 6.2 of 

the Discussion. 

According to t test results, Income was the most significant explanatory factor influencing 

foreign visitors' WTP amounts (significant at the 1% level), while Age, A/lIncl, Diver and 

EnvRecycle were all significant at the 5% level. For citizen visitor WTP, A/lIncl was the most 

significant explanatory factor (significant at the I% level). Income and EnvRecycle were both 

significant at the 5% level, while Age was significant at the 10% level. In addition, F test 

analyses showed that the estimated regression equations for both the citizen and foreign visitor 

sample data were significant at the 1% level. 

5.2.2 Valuing conservation benefits 

Table 5.3 presents the estimated value ofbenefits arising from conservation of the reef and coral 

gardens in MMNPR based on citizens' and foreign visitors' WTP for reef quality 

improvements. The benefits were calculated by aggregating the mean maximum Park entrance 

fee that respondents were willing to pay (mean WTP + current Park entrance fee) across the 

MMNPR visitor count for the last full accounting year (2006-7). The total benefits were 

estimated to be $346,163 a year. The mean WTP values for citizens and foreign visitors are 

examined in greater depth in the following section. 

Table 5.3: Value of benefits arising from coral reef conservation in MMNPR based 
on the Contingent Valuation Method. 

Adult Kenyan Adult Foreign 
Citizens Visitors 

Mean WTP (US$) a 2.23 7.94 

Mean WTP + current Park entrance fee (US$) b 3.77 17.94 

MMNPR visitor numbers 2006-7 c 7,518 17,708 

Value of benefits (US$) d 28,481 317,682 

a See Section 4.4 for definition of mean WTP in this study.
 

b Current Park entrance fees are: Citizens Ksb.lOO [~US$1.54]; foreign visitors US$10.
 

C Source: Arthur Tuda, KWS Warden ofMMNPR, personal communication.
 

d Value of benefits = (Mean WTP + Current Park entrance fee) x Number of visitors.
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5.2.3 Willingness to pay estimates for respondent groups 

Based on the recreational activities of respondents presented in Appendix B, the survey sample 

was divided into four distinct groups of respondents to allow analysis of and comparison 

between different types ofvisitors. These groups are described in Table 5.4 7. 

Table 5.4: Groups of respondents to be analysed. 

Name ofgroup Description ofrespondents in group Group 
sample size 

Citizen Viewers - Park Kenyan citizens visiting the Park on a glass bottom boat tour 62 

Foreign Viewers - Park Foreign tourists visiting the Park on a glass bottom boat tour 79 

Foreign Viewers - Reserve Foreign tourists visiting the Reserve on a glass bottom boat 34 
tour 

Foreign Divers - Park Foreign tourists visiting dive sites in the Park on a SCUBA 46 
diving trip 

WTP bids for the four respondent groups are summarised in Table 5.5. Respondents' mean 

WTP as a percentage of current Park fee, which range from 59.1 % for foreign divers to 144.8% 

for citizens, show that respondents' bids were high compared to the current Park entrance fee. 

Foreign mvers' mean WTP was lower than that of foreign visitors on glass bottom tours. This 

was anticipated given the inverse relationship between WTP and explanatory variable Diver 

identified in Section 5.2.1. Foreign tourists who visited the Reserve on a glass bottom boat 

were found to have the highest mean WTP value ($9.63), while citizens had the lowest mean 

WTP ($2.23). 

7 OLS regression modelling was not conducted on these four respondent groups since the sample sizes of 

i 'Foreign Viewers - Reserve' and 'Foreign Divers - Park' were not large enough to estimate regression 

equations with sufficient significance. 
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Table 5.5: WfP bids for respondent/groups. 

Citizen Viewers Foreign Viewers Foreign Viewers Foreign Divers 
-Park -Park - Reserve -Park 

Mean WTP (US$) 2.23 8.40 9.63 5.91 

Mean WTP + current 
Park fee (US$) 3.77 18.40 19.63 15.91 

Mean WTP as % of 
current Park fee 

144.8% 84.0% 96.3% 59.1% 

Median WTP (US$) 1.60 5.00 10.00 5.00 

Standard deviation (US$) 2.39 6.40 8.17 4.93 

Number ofzero bids 12 (19.4%) 6 (7.6%) 5 (14.7%) 11 (23.9%) 

Number ofpositive bids 50 (80.6%) 73 (92.4%) 29 (85.3%) 35 (76.1%) 

Number of respondents 62 79 34 46 

A summary of income related statistics for the respondent groups is presented in Table 5.6. 

They show the estimated average monthly household income for citizens was considerably 

lower than foreign visitor incomes. However, citizens' WfP as a percentage of average 

monthly household income was comparable to that of the foreign respondent groups. 

Table 5.6: Average monthly household income and mean WfP as percentage of 
average monthly income for respondent groups. 

Respondent group Estimated average Mean WTP as % of 
monthly household average monthly 

income (US$) household income 

Citizen Viewers - Park 1900 0.12% 

Foreign Viewers - Park 5900 0.14% 

Foreign Viewers - Reserve 5600 0.17% 

Foreign Divers - Park 6050 0.10% 

5.2.4 Reasons for not being willing to pay 

Respondents who were not willing to pay a higher Park entrance fee to support reef quality 

improvements were asked to indicate their primary reason. Table 5.7 presents the list of protest 

and non-protest reasons provided on the questionnaire, and the number of occasions they were 

selected by respondents with zero bids. 
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Table 5.7: Reasons indicated for not being willing to pay for reef quality improvements. 

I 
i 

\	 Reasons for not being willing to pay
I 

I	 I think the Park entrance fee is already high 
enough 

I do not think the additional fee will be 
properly invested in coral reef conservation 

Organisations such as government or industry 
should pay the costs of coral reef conservation 

I cannot afford to pay a higher Park entrance 
fee 

Other 

I think society has more important problems 
than conserving coral reefs 

I do not think it is appropriate to place a 
money value on conserving coral reefs 

Total number ofprotest and non-protest bids 

Protest bids 

Non-protest bids 
1 

II . 

Protest or Citizens Foreign Total 
non-protest visitors 

Non-protest 9 16 25 (36.2%) 

Protest 5 10 15 (21.7%) 

Protest 4 6 10 (14.5%) 

Non-protest 3 6 9 (13.0%) 

Protest 4 3 7 (10.1%) 

Protest 2 (2.9%) 

Protest 0 1 1 (1.4%) 

14 21 35 

12 22 34 

'The Park entrance fee is already high enough' was the most commonly cited reason for not 

being willing to pay (36.2%). There was also significant support for the Kenyan government or 

industry to provide additional financing for reef conservation programmes (14.5%) rather than 

visitors paying higher Park fees; and concern that the additional Park fee will not be properly 

invested in reef conservation and management (21.7%). 

i 
.,! 'Other' reasons cited by respondents for not being willing to pay include: 

1) Preference for an alternative payment method for Park entrance; paying the current entrance , 

fee for each visit is prohibitive. 1 
2) Kenyan citizens only: There was a concern that many citizens would be unable to afford a
 

i rise in the entrance fee and would therefore be excluded from visiting the Park.
 
J 
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5.3 Proposed increases in Park entrance fees 
Respondents were asked whether they still would have visited MMNPR on the SCUBA diving 

or glass bottom boat trip if they had to pay the higher Park fees proposed by KWS. The results 

are presented in Table 5.8. For glass bottom boat tours, a greater proportion of respondents 

would pay the higher entrance fee when visiting the Park than the Reserve. This may be 

attributable to the perceived better condition of marine life in the Park (see Table 5.10). 

Table 5.8: Percentage of respondents prepared to pay proposed higher Park entrance fees; and 
percentage changes in MMNPR revenues if higher entrance fees were implemented. 

Respondent group % ofrespondents prepared to pay Estimated % change in MMNPR 
proposed higher Park fee revenues from respondent groups b 

Citizen Viewers - Park 91.9% + 83.9% 

Foreign Viewers - Park 94.9% + 42.4%
 

Foreign Viewers - Reserve 88.2% + 32.4%
 

Foreign Divers - Park 84.8% + 27.2%
 

All foreign visitors a 90.6% + 35.8%
 

Estimates assume the total number ofvisitors to Mombasa North Coast remains unchanged. 

a All 159 foreign visitors on dive and glass bottom boat trips. 

b % change in revenue = % of respondents prepared to pay higher Park fee x Proposed Park fee 
100 Current Park fee 

Estimated changes in MMNPR visitor numbers and revenues following implementation of the 

proposed higher Park entrance fees are presented in Table 5.9. These figures are based on 

visitor numbers for the last full accounting year (2006-7); results from Table 5.8; assume the 

number ofvisitors to Mombasa North Coast region remains. unchanged; and are estimated for 

adult citizen and foreign visitors onll. The results suggest the proposed increases in Park fees 

may lead to a 38.8% rise in MMNPR revenues from adult citizens and foreign visitors to 

$261,829 a year, despite a reduction in visitor numbers. 

8 Child visitors were not included in the study since only tourists over the age of 18 were surveyed. In 

addition, responses from adult residents were omitted from the data analysis (see Section 4.3). 
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Table 5.9: Estimated visitor numbers and revenues following implementation of proposed 

~l 

Park entrance fee increases. 

Adult Kenyan citizens 

Visitor numbers 

MMNPR visitor numbers 2006-7 a 

Estimated visitor numbers following Park 
fee increase b 

7,518 

6,912 

Revenues 

1 
I 

MMNPR revenues 2006-7 (US$) C 

Estimated increase in revenues following 
Park fee increase (US$) d 

Estimated revenues following Park fee 
increase (US$) e 

11,566 

9,701 

21,267 

Adult foreign visitors 

17,708 

16,037 

177,080 

63,482 

240,562 

Estimates assume the number of visitors to Mombasa North Coast region remains unchanged.
 

a Source: Arthur Tuda, KWS Warden ofMMNPR, personal communication.
 

b Estimated visitor numbers = Visitor numbers 2006-7 x Estimated % of respondents prepared to pay

] higher Park fee (Citizens: 91.9%; Foreign visitors: 90.6% [Source: Table 5.8]). 
I 

C MMNPR revenue 2006-7 = Visitor numbers 2006-7 x Park entrance fee (Citizens: Ksh.100 [:::: 
US$1.54]; foreign visitors US$10). 

d Estimated increase in revenues = MMNPR revenues 2006-7 x Estimated % change in revenue for 
respondent group (Citizens: +83.9%; Foreign visitors: +35.8% [Source: Table 5.8]). 

e Estimated revenue = MMNPR revenue 2006-7 + Estimated increase in revenues. 

5.4 Respondents' perception of site condition 
On a scale of 1 to 5, respondents were asked to rate the condition of marine life (corals, fish and 

invertebrates) at the reef site they visited during the SCUBA diving trip or glass bottom boat 

tour. The average ratings are presented in Table 5.10. The lowest ratings of marine life were 

recorded for the snorkelling site within the Reserve (Nyali Coral Gardens), while dive sites on 

the outer fringing reef received the highest ratings. 
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Table 5.10: Average respondent condition ratings for dive and snorkelling sites.
 
Scale: 5 = excellent, 4 = good, 3 = average, 2 = poor, 1 = bad.
 

Respondent group Site rated Coral Fish Invertebrates 

Citizen Viewers - Park Bamburi Coral Gardens - 3.3 3.6 3.2
 
Park lagoon
 

Foreign Viewers - Park Bamburi Coral Gardens - 3.4 3.9 3.3
 
Park lagoon
 

Foreign Viewers - Reserve Nyali Coral Gardens - 3.1 3.4 3.1
 
Reserve lagoon
 

Foreign Divers - Park Dive sites on outer 3.7 4.0 3.5
 
fringing reef
 

5.5 Further comments from respondents 
Further observations and comments frequently made by respondents during the course of the 

survey, in addition to those reported in Section 5.2.4, are summarised in Appendix C. These 

include comments regarding Park entrance fees, safety issues and their concerns over the impact 

of tourist activities on the reef. 
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6 Discussion 
The results of the economic valuation ofcoral reefs at MMNPR, and the validity of the 

contingent valuation survey, are examined in this chapter. 

6.1 Validity of the survey 
The sampling methods described in Section 4.2 ensured the survey captured a broad 

representation ofadult visitors to MMNPR. The resulting proportions of surveyed citizen, 

resident and foreign visitors were representative ofadult visitors to MMNPR in 2006-7. 

However, citizen divers and residents were omitted from the analysis as insufficient numbers 

were surveyed to produce significant results. Correlations between WTP and explanatory 

variables estimated by regression analysis were consistent with the economic literature and 

observational evidence at Mombasa North Coast. These factors described above, combined 

with a high response rate for the survey, support the validity ofthe study and suggest the 

fmdings may be generalised for the population ofadult citizen and foreign visitors to MMNPR. 

6.2 Economic valuation 
The contingent valuation survey estimated substantial values for mean WTP attached to reef 

quality improvements, and for economic benefits arising from coral reefconservation in 

MMNPR. Mean WTP amounts were estimated at $2.23 per visit for adult Kenyan citizen 

visitors and $7.94 per visit for adult foreign visitors. Respondents' mean WTP as a percentage 

of current Park fee, which range from 59.1 % to 144.8% (see Table 5.5), indicate they are 

willing to pay substantially higher Park entrance fees in order to support reef quality 

improvements. 

Citizens' mean WTP amounts were significantly lower than that of foreign visitors. This was 

anticipated since the estimated average monthly household income for citizens ($1900) is 

considerably lower than foreign visitors' incomes; and income is regarded as a significant 

constraint on low income respondents when valuing natural resources (Ahmed et aI, 2007). 

However, citizens' WTP as a percentage ofaverage monthly household income was comparable 

to that of foreign visitors (see Table 5.6). This may be explained by citizen visitors' estimated 

income being relatively high by Kenyan standards, implying they have the ability to pay higher 

Park entrance fees; and the high proportion of citizens completing university education (67.7%), 

since higher education is expected to increase both earning potential and environmental 

awareness, and therefore respondents' WTP (Arin and Kramer, 2002). 

Westmacott et al (2000) found that respondents' WTP for reef conservation in Zanzibar could 

be directly related to the state of the reef. However, in this study respondents who visited the 
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Reserve gave the highest mean WTP value of$9.63 despite the Reserve receiving the lowest 

condition ratings for marine life (see Table 5.10). This may be partly attributable to a large 

proportion of respondents visiting the Reserve on an all-inclusive trip with their hotel (70.6%) 

where they pay only the Park entrance fee, and therefore having a greater capacity to afford an 

increase in Park entrance fees than those not on all-inclusive trips. 

Amongst those respondents who were not willing to pay a higher Park entrance fee to support 

reef quality improvements, there was significant support for the government or industry to 

provide additional financing for reef conservation programmes (see Table 5.7). This may be 

attributable to the view that industry is partially responsible for reef degradation and therefore 

should pay a proportion of the mitigation costs; and MMNPR being considered a public 

resource that visitors can use without the fmancial obligation attached to it. The latter raises the 

'free rider' issue associated with public goods, where beneficiaries are unwilling to pay the user 

fees as the service will be provided whether the fees are paid or not (Ahmed et ai, 2007). 

In view ofrespondents' lack of information regarding KWS and how the organisation is run, the 

concern that the additional Park entrance fee will not be properly invested in reef conservation 

and management (see Table 5.7) may be related more to visitors' perception of governance in 

Kenya rather than issues regarding KWS itself. However, such concerns were not restricted to 

only those who were unwilling to pay to support reef quality improvements. Scepticism over 

'.	 whether the additional revenue would be used appropriately was the most frequent comment 

(verbal or written on the questionnaire) from respondents who were willing to pay. 

The value ofbenefits arising from conservation of the reef and coral gardens in MMNPR was 

estimated at $346,163 a year. This is a conservative figure since it was calculated based on 

WTP amounts elicited from adult citizen and foreign visitors only, and did not include adult 

resident and child visitors. In 2006-7, adult residents and children accounted for 24.4% of 

visitors to MMNPR, generating 12.8% ofrevenues (see Table 2.2). These types ofvisitors were 

omitted from the data analysis as insufficient numbers of adult residents were surveyed to 

produce significant results; and child visitors were not included in the study since only tourists 

over the age of 18 were surveyed. In addition, eliciting WTP using the open-ended format may 

have led to underestimates of the true WTP (Hanemann, 1994; Bateman et ai, 1999), and 

therefore an underestimate ofbenefits. However, since the NOAA Contingent Valuation Panel 

expected that hypothetical markets tend to overstate WTP in contingent valuation studies, they 

advised a conservative approach in survey design and data analysis in order to offset potential 

bias (Arrow et ai, 1993). 
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Although the value of benefits estimated for MMNPR is a substantial figure, significantly larger 

coral reef benefits were estimated by Arln and Kramer (2002) and Seenprachawong (2003) for 

Mactan Island, Philippines and Phi Phi Islands, Thailand respectively primarily because tens of 

thousands more tourists visit these sites than MMNPR. 

The results of the OLS regression (see Tables 5.1 and 5.2) indicate that both citizen and foreign 

visitor WTP amounts were significantly influenced by respondents' age, monthly household 

income, and whether respondents recycled household goods and visited MMNPR on an all

inclusive trip. In a<idition, foreign visitor WTP amounts were found to be influenced by 

whether respondents participated in SCUBA diving trips or glass bottom boat tours. The direct 

relationship between respondents' WTP and income was consistent with findings in Ngazy et al 

(2004) and Ahmed et al (2007); while the inverse relationship between WTP and age agreed 

with Arin and Kramer (2002). Although a direct relationship between WTP and education was 

identified for both citizens and foreign visitors, it was not a significant explanatory factor as in 

Arin and Kramer (2002). 

Since respondents on all-inclusive trips to MMNPR only pay the Park entrance fee, and not a 

fee to the boat operator, they spend a relatively low amount on their excursion. Therefore all

inclusive respondents would have a greater capacity to afford an increase in Park entrance fees 

than those not on all-inclusive trips. This potentially explains the direct relationship between 

WTP and ~~pla1lAtory variable A/llncl, which indicates respondents' WTP is generally higher 

when they visited MMNPR on an all-inclusive trip. 

Compared to visitors on glass bottom boat tours, SCUBA divers make a larger investment in 

terms of training and expense to visit reefs on dive trips, and are likely to have visited reefs on 

numerous occasions. Although this implies divers have more to gain from reef quality 

improvements than snorkellers and viewers, the negative sign ofexplanatory variable Diver in 

the foreign visitor regression model indicates that SCUBA divers are less willing to pay to 

support the management plan than visitors on glass bottom boat tours. This can be attributed to 

increases in Park entrance fees having a greater financial impact on divers than snorkellers or 

viewers since divers tend to visit MMNPR more often. Many divers go on multiple dive trips 

during the course of their stay on Mombasa North Coast, with an average of approximately 3.7 

visits to the Park. This is significantly higher than for foreign visitors on glass bottom boat trips 

who average about 1.2 visits to MMNPR. 
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7 Conclusions, policy implications and recommendations 
The aim of this study was to conduct an economic valuation of coral reef conservation at 

Mombasa Marine National Park and Reserve, Kenya and assess the implications of the results 

for KWS and their management of the MPA. The main fmdings of the valuation are 

summarised in Section 7.1, and policy implications are examined in Section 7.2. Limitations of 

the study and recommendations for further work are discussed in Sections 7.3 and 7.4 

respectively. 

7.1 Main findings 
A contingent valuation survey was conducted with tourists who had visited MMNPR on 

SCUBA diving trips or glass bottom boat tours. The survey elicited substantial mean WfP 

values attached to reef quality improvements of $2.23 per visit for adult Kenyan citizens and 

$7.94 per visit for adult foreign visitors. Aggregating mean WTP over the number of adult 

citizen and foreign visitors in accounting year 2006-7, the value ofbenefits arising from 

conservation of the reef and coral gardens in MMNPR was estimated at $346,163 a year. An 

econometric model was estimated that analysed socio-economic and visit related factors which 

influenced citizen and foreign visitors' WTP. Citizen and foreign visitors' WTP amounts were 

found be inversely related to age, and directly related to income and whether they recycled 

household goods. The WTP relationships with income and age were consistent with the 

economic literature, and the relationship with recycling met prior expectations. In addition, two 
." 

significant explanatory factors were identified that did not feature in the economic literature. 

Both citizen and foreign visitor WTP amounts were generally higher when respondents visited 

MMNPR on an all-inclusive trip; while foreign visitor WfP amounts elicited from divers were 

generally lower than from visitors participating in glass bottom boat tours. 

7.2 Policy implications and recommendations 
WfP amounts, socio-economic factors and qualitative comments were analysed to assess the 

implications of the survey for reef management at MMNPR. The main fmdings concerning reef 

management were: 

1)	 The maximum Park entrance fees that visitors were willing to pay (mean WfP + current 

Park entrance fee) were found to exceed the higher Park entrance fees proposed by KWS 

(see Table 5.5). However, it should be noted that respondents' WfP amounts are based on 

the assumption that part of the additional revenues would be used to finance an 

improvement in reef quality. 

2)	 More than 90% of adult citizen and foreign visitors would be prepared to pay the higher 

Park entrance fees proposed by KWS (see Table 5.8). According to respondents' 

comments, this high percentage could be due to many visitors making a significant 
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investment to visit Mombasa North Coast, and they do not wish to miss the experience of 

visiting MMNPR over the question ofpaying an additional Ksh.l 00 (~$1.54) or $5 in Park 

fees.
i 
\	 3) Despite a potential reduction in visitor numbers, the proposed higher Park fees were 

estimated to increase annual MMNPR revenues from adult citizen and foreign visitors by
 
1
 
I 39% to $261,829 (see Table 5.9). These figures assume the nuinber of visitors to the
 !
 

Mombasa North Coast region remained unchanged. However, as with the estimation of
 

economic benefits, this is a conservative figure since adult resident and child visitors were
 

not included in the calculation.
 

Provided KWS could demonstrably improve reef quality, these fmdings indicate significant 

increases in revenues could be achieved through raising Park entrance fees. The survey 

therefore supports KWS's plan to increase Park entrance fees from Ksh.l00 to Ksh.200 ($3.08) 

for adult citizen visitors; and from $10 to $15 for adult foreign visitors. 

The potential decrease in visitor numbers resulting from a rise in Park fees would have the 

additional benefit of reducing the impact of tourism on reef sites, and may result in a reduction 

in operating costs for KWS. However, it may lead to opposition from SCUBA diving and glass 

I ~	 bottom boat operators since a reduction in visitors could have a detrimental effect on their 

businesses. Data analysis of the four groups of respondents suggest that dive operators would 

be most affected since foreign divers had the lowest proportion of respondents willing to pay for 

reef quality improvements (76.1 %) and prepared to pay the higher Park entrance fees (84.8%) 

(see Tables 5.5 and 5.8 respectively). This can be attributed to increased Park fees having a 

greater financial impact on divers than snorkellers or viewers (see Section 6.2). However, a 

more detailed analysis would be required to evaluate the implications of any Park fee increases 

for tour operators, such as changes in pricing and services. 

An increase in Park fees would intensify concerns raised by citizens during the survey that only 

affluent Kenyans are able to afford to visit MMNPR, while the majority of citizens are 

effectively excluded from experiencing their country's coral reefs and marine environment. The 

sample characteristics support this view as they suggest citizen respondents tend to be well 

educated professionals with a relatively high income by Kenyan standards (see Appendix B). In 

addition, from observations of citizen tourists at Mombasa North Coast who participated in boat 

excursions it could be concluded that the majority join pleasure trips run by BOA operators that 

sail along the coast within the Reserve. These trips are more affordable to most citizens since 

they do not require visitors to pay the Park entrance fee; and the operators charge a smaller fee 

than for trips to the Park. However the participants do not have the opportunity of viewing 
! 

~j	 marine life. 
1 
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A possible solution may be to introduce a Park entrance fee structure similar to that of the 

Seychelles where citizens do not pay to enter a marine park (Mathieu et at, 2003). Since the 

revenues generated by adult and child citizens accounted for only 6.3% of total visitor revenues 

at MMNPR in 2006-7 (see Table 2.2), ifKenyan resident and foreign visitor entrance fees were 

increased to Ksh.500 and $15 respectively while citizens were not charged there would still be a 

substantial increase in MMNPR revenues. This should result in more citizens having the 

opportunity to visit the coral gardens and raise their awareness of the marine environment. 

However, a rise in citizen visitor numbers may place further stress on the reef sites and increase 

KWS's costs for managing MMNPR. This risk could be managed by limiting free access to 

target groups of citizens, or introducing daily quotas for the number of visitors. 

The lack of long-term sustainable fmancing is an area of major concern for KWS. The 

organisation receives little funding from the Kenyan government, and budgets distributed from 

the KWS central fund are inadequate (McClanahan et at, 2005). However, the economic 

benefits estimated in this study ($346,163 a year) demonstrate that MMNPR can generate 

sizeable economic values through conservation of the reef and coral gardens. From this 

analysis, decision makers and stakeholders can justify the sustainable use and management of 

coral reefs; and national government may justify larger annual budget allocations for reef 

management on the Kenyan coast. 

In addition, the survey confirmed the value of establishing a Park with a no-take zone. The Park 

received significantly higher condition ratings for marine life than the Reserve (see Table 5.10); 

and glass bottom boat tourists were more likely to pay the proposed higher Park entrance fee 

after visiting the Park than the Reserve (see Table 5.8). The relatively low condition ratings for 

the Reserve may be attributable to the impact of artisanal fishing (fishers are present in the 

vicinity around Nyali Coral Gardens), while all extractive activities are prohibited in the Park. 

In addition, since there was no mooring buoy at Nyali Coral Gardens the coral was at risk of 

damage from glass bottom boats dropping their anchor upon arrival at the site. Within the Park, 

ratings for the dive sites are higher than for the snorkelling site at Bamburi Coral Gardens. This 

may be due to: 

1) A greater variety of species at dive sites on the outer fringing reef than at the snorkelling 

site in the lagoon. 

2) The impact from glass bottom boat tours, such as coral damage from snorkelling, is 

focussed on just one site (Bamburi Coral Gardens), while impacts from dive trips are 

distributed across several sites. 
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Divers and snorkellers can cause damage to the reef by breaking corals, disturbing animal life 

and stirring up sediment. The main issue is coral breakage which can be caused through 

standing on the reef, careless kicking with ftns and poor buoyancy control (IUCN, 2004). 

Medio et a/ (1997) found that an environmental awareness brieftng can lead to a signiftcant 

decrease in visitors' contact with living corals, and therefore a reduction in damage to the reef. _.] 

1 Dive operators at Mombasa North Coast routinely provide brieftngs, however during the course 

of the survey only one glass bottom boat operator gave regular brieftngs. 

In order to minimise the risk of reef damage by snorkellers and divers, there is an opportunity 

for KWS to coordinate initiatives to improve visitors' awareness of the marine environment 

before they enter the water and provide education for operators. KWS could develop a concise, 
!"'j standard, laminated reef awareness brieftng to be delivered by glass bottom boat operators9

•

I 
Boards providing information on glass bottom boat tours and conduct whilst visiting the Park 

and Reserve could also be prepared and placed in hotel grounds and on beaches. These 

measures would also help to reduce the risk of visitors sustaining injuries from corals and sea 

urchins. 

In addition, marine ecology training by KWS for boat staff would promote sustainable guided "j 
j	 snorkelling tours and reef walks; and potentially lead to a richer total experience for tourists • 1 • 

since staffwould be more knowledgeable about marine life. This in turn may result in increased 
II	 . numbers of visitors through recommendations and return visits. Such training would also 

provide incentives for operators to deliver re~f awareness brieftngs and sustainable tours as it 

would demonstrate these activities are beneftcial for reef quality and therefore conducive to 

attracting more visitors, increasing incomes and securing operators' livelihoods. 

The primary aim for KWS at MMNPR is to effectively manage the Park and Reserve with the 

resources available. In addition, it is equally important for KWS to be perceived by visitors (on 

whom KWS are reliant for revenues) and stakeholders (such as the boat operators) to be 

managing the reef well, and therefore to be aware ofvisitor and stakeholder concerns and ! 
____J 

suggestions regarding the management ofMMNPR and Mombasa North Coast. According to 

respondent comments, visitors would like to see the following initiatives implemented as part ofI 
J	 improving conservation efforts within MMNPR and along the Mombasa North Coast. These 

initiatives would address issues that were visible to respondents during their visits, and were 

reported in Appendix C. 

9 It would be preferable for KWS staff to conduct the reef awareness briefmgs for visitors. However, this 

is impractical since glass bottom boat tours depart from a number of locations along the coast and not 

from specific jetties. 
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1) Installation of a mooring buoy at Nyali Coral Gardens.
 

2) Installation of additional mooring buoys at Bamburi Coral Gardens which are a safe
 

distance from existing facilities. 

3) Regular patrols of the Reserve, particularly in the vicinity ofNyali Coral Gardens. 

4) Reef awareness briefings, staff education and provision of information as discussed above. 

5) Cleaning ofbeaches and fitting of litter bins (complete with KWS logo, as in terrestrial 

Parks). 

As well as benefiting the marine environment, such activities would also serve to raise the 

profile of KWS and visibility of their conservation efforts within MMNPR; and raise visitor and 

stakeholder confidence that revenues are being used appropriately (see Sections 5.2.4 and 6.2). 

This in turn should lead to an increase in visitors' WfP for reef quality improvements; and 

increased support for rises in Park entrance fees. 

7.3 Limitations of study 
The economic benefits estimated in this study are only a small proportion of the Total Economic 

Value of MMNPR. Benefits were derived from visitors who had viewed the marine life 

supported by the reef and coral gardens during SCUBA diving and glass bottom boat trips. 

However, values from a range of other sources were omitted. These include values from non

users ofMMNPR; visitors who do not pay a Park fee to use MMNPR, such as those 

participating in sailing and water skiing; and a range of environmental goods and services, such 

as food provision, nutrient cycling and coastal protection. 

Estimates of economic benefits and increases in revenues for MMNPR were based on visitor 

statistics for the last full accounting year (2006-7). However, since these results could be 

heavily influenced by unusual fluctuations in visitor numbers during the course of a single year, 

basing the calculations on visitor numbers acquired over a longer period of time would be safer 

for making policy decisions. Unfortunately reliable statistics for previous years were not 

available at the time of writing. 

Respondents were surveyed through face-to-face interviews or filling in a questionnaire 

themselves. Using more than one survey technique was necessary to capture a representative 

sample of tourists visiting MMNPR on glass bottom boats; however, it may have introduced 

further biases to the results of the contingent valuation survey. For example, the WTP amount 

of some respondents may be higher when being interviewed by an environmental researcher 

since they may feel obliged to support reef protection initiatives; and while conducting 

interviews I occasionally provided more background information for the WTP questions when 

requested by respondents. 
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Respondents were asked whether they still would have visited MMNPR if they had to pay the 

higher Park fees proposed by KWS. However, the question did not ascertain whether higher 

Park fees would influence additional visits to MMNPR. For example, some respondents 

commented that although they would still have visited MMNPR on the dive or glass bottom 

boat trip, a higher entrance fee may deter them from making further trips to the Park or Reserve 

during their current stay. Based on this, estimated visitor numbers and revenues following Park 

fee increases may be lower than Table 5.9 suggests. 

The contingent valuation survey was designed and completed before the Kenyan national 

elections on 27 December 2007. The results and policy implications of this study have therefore 

been based on the assumptions that visitor numbers to Mombasa North Coast would remain at 

2006-7 levels for the medium term; and part of revenues derived from higher Park entrance fees 

would be invested in initiatives to improve reef quality as originally intended. However, in light 

of the sharp decline in tourists and therefore visitor revenues since the national elections, and 

the uncertain outlook for coastal tourism in Kenya, some of the findings in this study may not 

be applicable in the short-term. For example, any additional revenues derived from higher Park 

entrance fees may need to be channelled towards maintenance ofMMNPR rather than new 

conservation initiatives. However, it is hoped that the economic valuation and policy 

implications will be of benefit to KWS in developing reef management strategies at MMNPR 

once stability and visitor numbers have been restored. 

7.4 Further studies 
The economic systems relating to coral reef management on the Kenyan coast are far more 

complex than can be addressed iIi narrow focused study such as this. More detailed analyses 

would be required to evaluate and iterate through the knock on implications of changes in reef 

management policy at MMNPR. Strategies to increase Park entrance fees should consider the 

impact on all stakeholders ofMMNPR, including local peoples and businesses together with the 

impact on management of MMNPR itself. From an economic point of view, a variety of 

mechanisms can come into play, ranging from a redistribution of visitor spending in favour of 

MMNPR and away from other local sources; through to increased spending across the board 

owing to a shift towards higher end tourists. From a conservation point of view, reduced 

numbers may provide greater protection for the reef, or may undermine local constituency 

support for the reef and increase the number of illegal, unmanaged visits to MMNPR. Any 

plans to increase MMNPR accessibility for Kenyan citizens should explore the trade offs 

between changes in revenues, impacts oftourism on reef sites and the benefits of the general 

public experiencing the marine environment. If marine ecology training for boat staff and 

further reef conservation initiatives are considered, additional work could assess the potential 

38
 



increase in return visitors, WTP of visitors for a richer total experience, subsequent impacts on 

Park fees and effects on wages of boat staff. 

Extending future studies to other Kenyan MPAs that receive significant numbers of visitors, 

such as those at Watamu, Malindi and Kisite/Mpunguti, would enable a comparison of coral 

reef management at tourist centres and provide opportunities to develop effective management 

strategies that can be applied at each of the sites. In addition, any further analysis should 

consider addressing limitations of this study outlined in Section 7.3. This may include ensuring 

resident visitors and citizen divers are represented in the sample; and estimating other 

components ofthe Total Economic Value ofMMNPR, such as benefits arising from non-users 

of the Park and Reserve, and from the range of goods and ecosystem services provided by the 

reef. 

39
 



i
I 

8 Appendices
 
~l 

-] Appendix A: Questionnaire 

The English version of the questionnaire is enclosed. The questionnaire is comprised of three 

pages: 

Page 1 Introduction to the survey. 

Section A: Visiting MMNPR. 

Section B: Condition of the coral reef. 

1 
Page 2 

Page 3 

Section C: Valuing the coral reef. 

Section D: About you. 
! 

I 

Two alternate versions ofpage 2 were designed to ensure citizens, residents and foreign visitors 

were asked the WfP question in the currency in which they paid the Park entrance fee (Kenyan 

shillings for citizens and residents; US dollars for foreign visitors). Both versions of page 2 are 
J
 

I·
 

included in this Appendix. 

In addition, four alternate versions of page 3 were prepared with income bands in four 

currencies (Ksh., US$, £ and E). Respondents chose the questionnaire with the income question 

in the most familiar currenqy, thus minimising the risk of incorrect income bands being selected. 

The four versions ofpage 3 are included in this Appendix. 

;
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SERVICE n	 .itO 

CORAL REEF IMPROVEMENT QUESTIONNAIRE 

Mombasa Marine National Park, Kenya 

This survey is part of a scientific research project investigating people's views on improving the 
conservation of coral reefs within Mombasa Marine National Park. 

The information you provide will be anonymous and kept confidential, and will be used for the purpose 
of this study only. You have the righHo withdraw at any stage of the survey. Your cooperation in 
answering these questions is greatly appreciated. 

Please note in this survey we will be asking how much you would be willing to pay for a healthier coral 
reef. This is a hypothetical question and a fee will not be collected. We are interested in the 
value that visitors place on improvements to coral reef conservation within the Park. 

SECTION A: VISITING MOMBASA MARINE NATIONAL PARK 

1.	 Are you a: (please circle as applicable) 

a.	 Kenyan citizen b. Kenyan resident c. Foreign visitor 

2.	 Which activity are you participating in? (please circle as applicable) 

a.	 SCUBA diving b. Snorkelling c. Viewing the coral reef from a glass bottom boat 

3.	 Is this your first visit to a coral reef? a. Yes b. No 

4.	 Including this visit, how many times do you plan to visit Mombasa Marine Park on a SCUBA 

diving, snorkelling or glass bottom boat trip? 

5.	 Which hotel are you staying in? 

6.	 Is this trip part of an all-inclusive hotel package? a. Yes b. No 

SECTION B: CONDITION OF THE CORAL REEF 

Coral reefs support a large variety of marine life and provide many important benefits for coastal 
communities, such as food from fisheries, tourism, employment and coastal protection. 

However, human activities such as fishing, pollution and tourism may cause coral reefs to deteriorate. 
Not only does this lead to a reduction in the amount and variety of marine life, but can also affect the 
important benefits that communities receive from coral reefs. 

7.	 On a scale of 1 to 5, please rate the condition of the different types of marine life you saw 
on the coral reef (circle a number as applicable, or tick "Don't Know') 

Excellent Good Average Poor Bad Don't Know 

The condition of the coral 5 4 3 2 1 

The number and variety of fish 5 4 3 2 1 

The number and variety of invertebrates· 5 4 3 2 1 

* Examples of invertebrates include starfish, sea cucumbers, sea urchins, crabs, lobsters, snails and octopus 
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SECTION C: VALUING THE CORAL REEF[ 
-=1 

Please note that entrance fees to the Park are: US Dollar exchange rates: 

- $10 for international visitors $1 = £0.50 
- Ksh 100 for Kenyan citizens $1 = €0.70 
- Ksh 300 for Kenyan residents $1 = Ksh 65 

This fee goes directly to the Kenya Wildlife Service 

Imagine that the Kenya Wildlife Service (Mombasa Marine Park managers} have proposed a plan to 
improve conservation of the coral reef by investing in 

•	 improved staff training and public education programmes 
•	 infrastructure such as additional patrol boats and mooring points (to avoid boats dropping their 

anchor on the reef and damaging corals) 
•	 sustainable fishing equipment and methods for use by local fishermen (to reduce damage to 

corals and increase fish stocks) 
--j This would help to safeguard the future of fishing and tourism around Mombasa Marine Park, and 

should lead to 

-j	 • an increase in the amount of live and healthy coral, and 
•	 an increase in the number and variety of fish and invertebrates 

Park entrance fees would need to be increased to pay for these changes. 

I 8. Would you be willing to pay a higher entrance fee per visit to support the improvement in 
3 

coral reef conservation? (circle as applicable) 

"1 a. Yes	 b. No 

~	 ~ 
What is the highest entrance	 Please go to question 9 J .	 fee you are prepared to pay? 

$-
Please go to question 10
 

9. Please select from the list below your main reason for not being willing to pay a higher
:J Park entrance fee (circle one option only) 

a.	 I do not think it is appropriate to place a money value on conserving coral reefs 

J	 b. Organisations such as government or industry should pay the costs of coral reef 
conservation 

c. I think society has more important problems than conserving coral reefs 
d. I cannot afford to pay a higher Park entrance fee J e. I think the Park entrance fee is already high enough 
f. I do not think the additional fee will be properly invested in coral reef conservation 
g.	 Other (please specify) _

J 

J 
10. The Kenya Wildlife Service are considering raising Park entrance fees to the following prices in 

July 2008: 

j 
- $15 for international visitors
 
- Ksh 200 for Kenyan citizens
 
- Ksh 500 for Kenyan residents
 

Would you have visited the Park today if you had to pay this higher entrance fee? 
(circle as applicable)

1	 a. Yes b. No 
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SECTION C: VALUING THE CORAL REEF 

Please note that entrance fees to the Park are: 

- Ksh 100 for Kenyan citizens 
- Ksh 300 for Kenyan residents 
- $10 for international visitors 

This fee goes directly to the Kenya Wildlife Service 

Imagine that the Kenya Wildlife Service (Mombasa Marine Park managers) have proposed a plan to 
improve conservation of the coral reef by investing in 

•	 improved staff training and public education programmes 
•	 infrastructure such as additional patrol boats and mooring points (to avoid boats dropping their 

anchor on the reef and damaging corals) 
•	 sustainable fishing equipment and methods for use by local fishermen (to reduce damage to 

corals and increase fish stocks) 

This would help to safeguard the future of fishing and tourism around Mombasa Marine Park, and 
should lead to 

•	 an increase in the amount of live and healthy coral, and 
•	 an increase in the number and variety of fish and invertebrates 

Park entrance fees would need to be increased to pay for these changes. 

8.	 Would you be willing to pay a higher entrance fee per visit to support the improvement in 
coral reef conservation? (circle as applicable) 

a. Yes	 b. No 

~	 ~ 
What is the highest entrance Please go to question 9 
fee you are prepared to pay? 

Ksh _ 

Please go to question 10 

9.	 Please select from the list below your main reason for not being willing to pay a higher 
Park entrance fee (circle one option only) 

a.	 I do not think it is appropriate to place a money value on conserving coral reefs 
b.	 Organisations such as government or industry should pay the costs of coral reef 

conservation 
c.	 I think society has more important problems than conserving coral reefs 
d.	 I cannot afford to pay a higher Park entrance fee 
e.	 I think the Park entrance fee is already high enough 
f.	 I do not think the additional fee will be properly invested in coral reef conservation 
g.	 Other (please specify) _ 

10. The Kenya Wildlife Service are considering raising Park entrance fees to the following prices in 
July 2008: 

- Ksh 200 for Kenyan citizens
 
- Ksh 500 for Kenyan residents
 
- $15 for international visitors
 

Would you have visited the Park today if you had to pay this higher entrance fee? 
(circle as applicable) 

a.	 Yes b. No 
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SECTION 0: ABOUT YOU 

The following questions ask for some information about yourself. This information will help us to 
analyse the results of the survey. 

Please remember that the answers are anonymous and confidential, and will be used for the purpose 
of this study only. Your cooperation in answering these questions is greatly appreciated. 

11.	 Gender a. Male b. Female (circle as applicable) 

12.	 Age a. 18-24 c.35-44 e. 55-64 
b. 25-34 d. 45-54 f. Over 65 (circle as applicable)

1 
J 

13.	 What is the highest form of education that you have completed? (circle as applicable) 

a. Primary Education	 d. University / College Graduate 
b. Secondary Education / High School e. Postgraduate 
c. Diploma, Vocational or Technical training 

-1 
14.	 What is your present occupation? (circle as applicable) 

a. Employed by government/public organisation e. Student
-) b. Employed by private organisation f. Retired 

J c. Self-employed	 g. Other (please specify) _ 
d. Unemployed 

15.	 Which category is closest to your household's gross monthly income from all sources 
(including wages and investments)? (circle as applicable) 

a. Less than $250	 f. $3,001 - 4,500 
b. $251 - 500	 g. $4,501 - 6,000 
c. $501 -1,000	 h. $6,001 - 8,000 
d. $1,001 - 2,000 i. $8,001 -10,000
 

1 · e. $2,001 - 3,000 j. More than $10,000
 

Exchange rates: Ksh 10,000 = $150 €1,000 = $1,400 £1,000 = $2,000 

16.	 Have you participated in any of the following activities in the past year? 
(circle all that apply) 

a. Read articles or watched television about conservation of the environment 
b. Recycled household goods 
c. Selected one product over another because it's more environmentally friendly 
d. Member of an environmental organisation 
e. Given money to, or raised money for, a conservation charity 

\ 
We have now completed the questionnaire. If you have any comments relating to this surveyor theI 
Park please use the space below. 

I 
j 

Thank you/ 

J,
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SECTION 0: ABOUT YOU 

The following questions ask for some information about yourself. This information will help us to 
analyse the results of the survey. 

Please remember that the answers are anonymous and confidential, and will be used for the purpose 
of this study only. Your cooperation in answering these questions is greatly appreciated. 

11.	 Gender a. Male b. Female (circle as applicable) 

12.	 Age a. 18-24 c. 35-44 e. 55-64 
b. 25-34 d. 45-54 f. Over 65 (circle as applicable) 

13.	 What is the highe$t form of education that you have completed? (circle as applicable) 

a. Primary Education	 d. University / College Graduate 
b. Secondary Education / High School e. Postgraduate 
c. Diploma, Vocational or Technical training 

14.	 What is your present occupation? (circle as applicable) 

a. Employed by government/public organisation e. Student 
b. Employed by private organisation f. Retired 
c. Self-employed	 g. Other (please specify) _ 
d. Unemployed 

15.	 Which category is closest to your household's gross monthly income from all sources 
(including wages and investments)? (circle as applicable) 

a. Less than £125	 f. £1,501 - 2,250 
b. £126 - 250	 g. £2,251 - 3,000 
c. £251 - 500	 h. £3,001 - 4,000 
d. £501 - 1,000	 i. £4,001 - 5,000 
e. £1,001 - 1,500	 j. More than £5,000 

16.	 Have you participated in any ofthe following activities in the past year? 
(circle all that apply) 

a. Read articles or watched television about conservation of the environment 
b. Recycled household goods 
c. Selected one product over another because it's more environmentally friendly 
d. Member of an environmental organisation 
e. Given money to, or raised money for, a conservation charity 

We have now completed the questionnaire. If you have any comments relating to this surveyor the 
Park please use the space below. 

Thank your 
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SECTION 0; ABOUT YOU 

The following questions ask for some information about yourself. This information will help us to 
analyse the results of the survey. 1 

I 
I	 Please remember that the answers are anonymous and confidential, and will be used for the purpose 

of this study only. Your cooperation in answering these questions is greatly appreciated. 

~I 
11.	 Gender a. Male b. Female (circle as applicable)

I 

12.	 Age a. 18-24 c. 35-44 e. 55-64"""1 
I	 b. 25-34 d. 45-54 f. Over 65 (circle as applicable) 
1 

13.	 What is the highest form of education that you have completed? (circle as applicable) 

a. Primary Education	 d. University / College Graduate 
b. Secondary Education / High School e. Postgraduate 
c. Diploma, Vocational or Technical training 

14.	 What is your present occupation? (circle as applicable) 

a. Employed by government/public organisation e. Student 
b. Employed by private organisation f. Retired 
c. Self-employed	 g. Other (please specify) _ 
d. Unemployed 

15.	 Which category is closest to your household's gross monthly income from all sources 
(including wages and investments)? (circle as applicable) 

a. Less than Ksh 15,000	 f. Ksh 200,001 - 300,000 
b. Ksh 15,001 - 30,000	 g. Ksh 300,001 - 400,000 
c. Ksh 30,001 - 65,000	 h. Ksh 400,001 - 525,000 
d. Ksh 65,001 -130,000	 i. Ksh 525,001 - 650,000 
e. Ksh 130,001 - 200,000	 j. More than Ksh 650,000 

16.	 Have you participated in any of the following activities in the past year? 
(circle all that apply) 

a. Read articles or watched television about conservation of the environment 
b. Recycled household goods 
c. Selected one product over another because it's more environmentally friendly 
d. Member of an environmental organisation
 

i e. Given money to, or raised money for, a conservation charity
 
l 

~J 

We have now completed the questionnaire. If you have any comments relating to this surveyor the
i Park please use the space below. I 

Thank you! 

, 
1	 
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SECTIOND:ABOUTYOU 

.~	 The following questions ask for some information about yourself. This information will help us to 
analyse the results of the survey. 

Please remember that the answers are anonymous and confidential, and will be used for the purpose 
of this study only. Your cooperation in answering these questions is greatly appreciated. 

11.	 Gender a. Male b. Female (circle as applicable) 

12.	 Age a. 18-24 c. 35-44 e. 55-64 
b. 25-34 d. 45-54 f. Over 65 (circle as applicable) 

13.	 What is the highest form of education that you have completed? (circle as applicable) 

a. Primary Education	 d. University / College Graduate 
b. Secondary Education / High School e. Postgraduate 
c. Diploma, Vocational or Technical training 

14.	 What is your present occupation? (circle as applicable) 

a. Employed by government/public organisation e. Student 
b. Employed by private organisation f. Retired 
c. Self-employed	 g. Other (please specify) _ 
d. Unemployed 

15.	 Which category is closest to your household's gross monthly income from all sources 
(including wages and investments)? (circle as applicable) 

a. Less than €175	 f. €2,001 - 3,000 
b. €176 - 350	 g. €3,001 - 4,000 
c. €351 - 700	 h. €4,001 - 5,500 
d. €701 -1,300	 i. €5,501 -7,000 
e. €1,301 - 2;000	 j. More than €7,OOO 

16.	 Have you participated in any of the following activities in the past year? 
(circle all that apply) 

a. Read articles or watched television about conservation of the environment 
b. Recycled household goods 
c. Selected one product over another because it's more environmentally friendly 
d. Member of an environmental organisation 
e. Given money to, or raised money for, a conservation charity 

We have now completed the questionnaire. If you have any comments relating to this surveyor the 
Park please use the space below. 

Thank your 
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Appendix C: Further comments from respondents 

Further observations and comments frequently made by respondents during the course of the 

survey, in addition to those reported in Section 5.2.4, are summarised below. 

I)	 Respondents are supportive of a higher Park entrance fee if: 

a)	 At Nyali Coral Gardens, part ofthe additional revenue is used to fInance the installation 

of a mooring buoy, more frequent patrols and enforcement of fIshing regulations 

(including deterring illegal capture offIsh for the aquarium trade). 

b)	 There is transparency in the use of the additional revenues, and accounts are publicly 

available. 

2)	 Respondents who visited Bamburi and Nyali Coral Gardens on glass bottom boat tours 

expressed their concerns regarding the impact the trip has on the marine environment, 

including: 

a) Feeding of fIsh with bread (in order to attract large numbers of fIsh to the boat). 

b) Snorkellers treading on or holding onto coral (particularly when tidal conditions cause 

strong currents in the lagoon). 

c) Leaders of snorkelling tours touching and picking up marine organisms. 

d) The impact of walks on the fringing reef on living organisms. 

e) Hotels and operators should improve clients' awareness ofthe coral reef environment to 

reduce the risk ofdamage to the reef whilst snorkelling. 

3) Park fees: 

a) Unable to afford paying the proposed higher Park entrance fee for the entire family or 

group. 

b) Should be kept at the same level or lowered to enable Kenyan citizens to experience 

their country's marine environment. 

c) Marine Park fees are low relative to terrestrial Parks; the marine environment requires 

an equal level of attention and investment. 

4)	 Safety issues: 

a)	 There are safety concerns for snorkellers and divers at Bamburi Coral Gardens when 

visits made by glass bottom boats are at their peak. Since several boats may congregate 

in a relatively small area around a limited number of mooring buoys, drifting ofboats 

and their movement into and out of the site may pose risks for snorkellers and divers. 

b)	 Several respondents reported injuries from contact with coral and sea urchins. 

5)	 General observations: 

a) Lack ofvisible presence of KWS around MMNPR. 

b) Park fees and the prices ofactivities have increased over the past several years, but have 

not noticed visible signs of improvement to MMNPR or Mombasa North Coast. 
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