
Economic Research Southern Africa (ERSA) is a research programme funded by the National 

Treasury of South Africa.  
The views expressed are those of the author(s) and do not necessarily represent those of the funder, ERSA or the author’s affiliated 

institution(s). ERSA shall not be liable to any person for inaccurate information or opinions contained herein. 

 

 

 
 

 

 

 

 

Pricing of National Park Visits in Kenya: 

The Case of Lake Nakuru National Park 
 

 

 

 

 

 

Peter Chacha, Edwin Muchapondwa,  

Anthony Wambugu and & Daniel Abala 

 

 

 

 

 

ERSA working paper 357 
 

 

 

 

 

July 2013 



Pricing of National Park Visits in Kenya: The

Case of Lake Nakuru National Park

Peter Chacha∗, Edwin Muchapondwa†,

Anthony Wambugu‡ and Daniel Abala§

July 11, 2013

Abstract

This study analyses the factors influencing pricing of National Park
visits in Kenya. A two step regression procedure is used to develop a pric-
ing mechanism for Lake Nakuru National Park (LNNP). In the first stage,
count data models are applied to estimate the Trip generating function
to LNNP and in the second, the results from count data models are used
to simulate visitation as price varied through an increase in the gate fee
to LNNP. The simulated data is used to estimate the demand curves for
LNNP.
The finding shows that the current price set-up at LNNP of Ksh.

7,050 for international tourists and Ksh. 1,000 for domestic tourists is in
fact cost recovery. However, there is greater scope to raise more revenue
from an increase in entry fees. The study proposes price increase for
international visits from the current Ksh. 7,050 (US$75) to Ksh.20,000
(US$230) in the medium term. This will yield a total revenue estimated
at Ksh. 2,823 million (US$33 million) without major decline in visitation
days. With regard to domestic visitors, the Kenya Wildlife Service (KWS)
can increase the price from the current Ksh. 1,000 (US$11.8) to Ksh. 2,000
(US$ 22) over the same horizon. This price increase will yield revenue
equivalent to Ksh. 288 million (US$ 3.4 million) but also lead to a decline
in visitation levels from domestic group by 30 percent.
JEL Classification: C24, C25, I31, Q26
KEYWORDS: Pricing, protected areas, international and domestic

visits, travel costs

1 Introduction

Kenya’s protected areas are the backbone of her tourism industry. Approxi-
mately 8 percent of Kenya’s total landmass has been designated as protected

∗ PhD Student, School of Economics, University of Cape Town, South Africa
†Associate, Professor, School of Economics,University of Cape Town, South Africa
‡ Senior Lecturer, School of Economics, University of Nairobi, Kenya
§ Senior lecturer, School of Economics, University of Nairobi, Kenya

1



areas1 comprising; 22 terrestrial national parks, 4 marine national parks, 28
terrestrial national reserves, 6 marine national reserves and 5 national sanctu-
aries. The natural resources and wildlife assets in these protected areas are
under the stewardship of the Kenya Wildlife Service (KWS). The agency is an
autonomous institution with a core mandate of conserving and managing all of
Kenya’s protected areas (GoK, 1989).
The future contribution of tourism to Kenya’s economic growth will depend

on the industry’s strategy for market expansion and investment. The World
Bank in her report, entitled “polishing the Gem”, argues that this is contingent
to improvement of a tired beach product and development of new recreational
products, preservation of wildlife and nature resources (World Bank, 2010). The
immediate challenge facing wildlife and nature conservation efforts include en-
vironmental degradation from increasing human population and human-wildlife
conflict, as well as low funding from Government.
The increasing pressure on protected areas for alternative commercial ex-

ploitation and decline in government subvention has compelled park managers
to explore financial and economic rationale to preserve nature resources and
wildlife (Becker, 2007; Alpizar, 2006; Walpole et al., 2001; and Moran, 1994).
Consequently, KWS is seeking ways to translate the economic benefits of pro-
tected areas into financial benefits, especially to the communities neighbouring
the parks. The gains from conservation are expected to provide real benefits
to the neighbouring community, allowing them to value and protect the wildlife
heritage as a sustainable source of income (Mendes, 2003).
Although economic valuation of recreational parks has granted decision mak-

ers a clear picture of both direct and indirect benefits of protected areas (Walpole
et al., 2001; Chase et al., 1998; Moran, 1994), it has failed to deal with the chal-
lenge of cost recovery and in particular, budgetary constraints faced by park
managers in their operations (Becker, 2007). The solution to this critical pol-
icy issue is the development of an optimal pricing mechanism that ensures that
at least the cost for the supply of tourism product is fully recovered (Alpizar,
2006).
An analysis of revenue receipts and expenditures of KWS for the last five

financial years indicates that the institution is financially constrained. Internally
generated revenue increased from Ksh. 1,423.90 million in 2004/05 to Ksh.
2,553.80 million in 2006/07 before plummeting to Ksh. 1,930 million in 2007/08
as a result of both internal and external shocks experienced in 20082 . At the
same time, operating expenses grew from Ksh. 2,181 million in 2004/05 to Ksh.
3,417 million in 2006/07 and increased to Ksh. 3,699.70 million in 2007/08.
Government and donor grants have stabilized at approximately Ksh. 1,000
million for the last five years. The net deficit for the financial year 2007/08 and

1A protected area is “an area of land and/or sea especially dedicated to the protection
and maintenance of biological diversity, and of natural and associated cultural resources, and
managed through legal or other effective means” (World Resources 2000-2001, Technical notes,
p.3).
2The main internal shock experienced was the post election violence, while the external

shock was the global financial and economic crisis.
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2008/09 stood at Ksh. 782 million and Ksh. 517.60 million, respectively.
A financially constrained KWS has found it difficult to improve personnel

welfare and to boost morale and vigour for service delivery. Upgrading of in-
frastructure in the parks has been delayed and replenishment of park rangers
has been weak. These challenges have had a major impact on conservation and
the tourism industry as a whole.
A review of current pricing strategy shows that KWS administers a tariff

system established largely through consultation and bargaining with the indus-
try stakeholders. The prices are structured to take into account park attributes,
as well as discrimination by visitor type. However, the prices were developed
without a formal methodology. They have been reviewed five times since 1996
through consultations and comparison with prices charged for similar products
elsewhere (KWS, 2009).
An understanding of the revenue generation capacity of Kenya’s national

parks through park entry fees is important for KWS. Financial self sufficiency
remains a key strategic objective for the institution as enshrined in its strategic
plan for 2008 — 2012 (KWS, 2008). With sufficient revenue, KWS will expand
its product offering and investment in park infrastructure to guarantee better
tourism experiences for current and future visitors.
National Park entry fees account for up to 90 percent of internally gener-

ated revenue (KWS, 2009) while user charges and lodge leases account for the
balance. Going by the weights in the current portfolio of revenue, park entry
fees remain the most significant revenue handle that KWS can exploit to attain
financial self sufficiency. There may be scope for this under an optimal pricing
strategy by KWS.
To establish optimal pricing, KWS requires information on consumer prefer-

ences as well as information on the costs of supplying recreational services and
the carrying capacity of the parks since congestion is undesirable for both the
visitors and for conservation goals. Information on the cost of supplying recre-
ational services is partly available3 . However, the other pieces of information
are lacking for most of the KWS parks, including Lake Nakuru National Park
(LNNP).
LNNP is currently the most visited Park by both local and international

visitors. It registered a total of 198,474 foreign visits out of 839,587 visits regis-
tered in the six major parks for the year ending 2010, which was a slight increase
of 1.2 percent from the 196,066 visits recorded in 2009. As such, charging an
appropriate price, for this park and other major parks managed by KWS will
contribute to achievement of revenue mobilization objectives of the Agency.
The objective of this paper is, therefore, to determine the optimal park

entry fee for LNNP. Specifically, the paper examines the factors determining
recreational demand for international (foreign) and domestic (national) visitors;
derives the demand schedules for the two categories of visitors and attempts to
determine the optimal price to be charged for each category of visitors in order
to yield maximum revenue and hence provide recommendation for park pricing.

3Social costs are not easy to quantify and are therefore not available.
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In reviewing of literature on recreational demand in Kenya, it emerges that
most studies in this area were on economic valuation of National Parks (Abala,
1987; Navrud and Mungatana, 1994; Moran, 1994) and were not up-to-date with
the recent developments4 . The current study provides a comprehensive analysis
of factors determining individual demand for recreational services in LNNP by
both the international and domestic visitors. In addition, this study extends the
literature on park pricing in Kenya through adoption of the individual travel cost
method and use of count data models in the estimation of the trip generating
functions.
The rest of the paper is organized as follows: Section 2 provides a brief

review of the literature on park pricing, section 3 describes the methodology
and data used; section 4 discusses the results, while section 5 summarises and
concludes with some policy implications.

2 Related Literature

There is a growing body of literature on pricing of parks and other nature sites
both in the developed and developing countries. This literature is summarized
around three key motivations. First, there is a general consensus that the “user
pays” principle should be applied to protected areas use (Mendes, 2003, Miller,
1998). According to Mendes (2003), making those who directly benefit from the
use of the protected areas pay for it, we apply a principle that implies that the
cost of marketed goods and services should reflect their full social cost.
Secondly, most governments have become more stringent in terms of re-

sources allocation to state agencies and parastatals. The decline in government
revenue against a myriad of public expenditure needs has forced prioritization
of allocation of resources to sectors that yield high social benefits, such as the
education sector, the health sector and infrastructure. As a result, allocations
for parks development receive less consideration. Charging entry prices is a fair
way to raise needed revenue to meet the operational costs of parks (Alpizar,
2006; Herath, 2004; Walpole et al., 2001; Moran, 1994).
Finally, the role of price as a rationing tool is critical. Park managers should

ensure that a park’s carrying capacity is not exceeded by rationing the number
of visitors into it through pricing. Too many visitors can be a burden to the car-
rying capacity of a park and cripple the park’s ability to regenerate. Congestion
can also be a burden to the social carrying capacity of the park and create dis-
turbance to other visitors. Demand for congested parks will eventually drop as
non-rivalry in consumption no longer exists (Mendes, 2003; Sibley, 2001; Chase
et al., 1998; Abala 1987). Hence, some demand rationing is necessary when
there is a limit to capacity use, and an admission fee should be charged to the
point where visitors are reduced to levels that do not impose congestion costs.
Alpizar (2006) proposed an optimal pricing model for the Costa Rican Sys-

tem of Protected areas. Using a log-linear functional form, he estimated recre-

4Given the recent achievements in economic growth and per capita income, we expected
an increase in willingness to pay and visitation patterns, especially for domestic visitors.
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ation day visits by foreign visitors as a function of the actual entry fees. This
provided information on elasticities of demand that was used for the park pric-
ing methodology. The park systems were assumed to form a composite product
since at the time the study was conducted, a similar entry fee was being charged
for all of Costa Rica’s parks. Information on marginal cost was assumed to range
between 0 and US$4 per visit.
To account for distributional fairness, the study assigned different welfare

weights to the consumer surplus of foreign and domestic visitors. The findings
indicated that the optimal price for foreign visitors ranged from US$ 10 per day
visit for the case of zero marginal costs to US$15 for the case of marginal cost
equal to US$4.
In another study for Costa Rica, Chase et al. (1998) developed a framework

for analyzing the impact of increasing entrance fees on visitation of three popular
national parks, namely: Manuel Antonio, Volcan Poas and Volcan Irazu. Using
contingent behaviour method5 , the study generated experimental data to enable
an assessment of the effects of differential pricing on park visitation to the three
parks.
The price elasticities of demand for the three parks were found to be quite

different, demonstrating the heterogeneity characterizing both tourist behav-
iour and park attraction and amenities. Cross price elasticity indicated that
substitutability in visitation existed and differential pricing could effectively
push tourists from one park to another. This is quite desirable in cases where
there is need to decongest crowded parks. The study findings indicated that the
willingness to pay high prices ranged between US$21 and US$25. In addition
the study calculated a revenue maximizing fee that ranged between US$7 and
US$13 for the three parks.
Mendes (2003) used Travel Cost Method to estimate the maximum willing-

ness to pay (wtp) for a one day adult visit to Peneda Geres National Park in
Portugal. The study estimated a semi-log function with visitation as the de-
pendent variable. The explanatory variables included entrance fee, visitor’s per
capita income, time available for recreation, visitor’s age, visitor’s education
level and a dummy variable to capture the degree of perception of the quality
and environmental amenities of the park.
Travel cost was estimated as a sum of costs of travel, opportunity cost of time

(both on travel and onsite during recreation), and park entry fee. Opportunity
cost was estimated as k proportion of the hourly wage rate foregone, with k
ranging between 0 and 50 percent. The findings indicate price elasticities of
demand equivalent to a minimum of 0.243 and a maximum of 0.496, for k
ranging between 33 and 50 percent, respectively. Income per capita was not
statistically significant. On pricing, the study proposed setting entry fee equal
to the visitor’s reservation price (maximum wtp) per day of visit of 1.33 euros.
In investigating the pricing policy for tourism in protected areas in Indonesia,

Walpole et al. (2001) used a case study of Komodo National Park (KNP) to

5Similar to Contingent Valuation Method (CVM) but is modified to capture how a change
in entrance fees to one park affects the visitation pattern to that park and substitute parks.
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examine the extent to which ecotourism receipts offset the operation costs of
protected areas. In addition, the study examined the likely negative impact of
a large fee increase on visitor numbers and the resultant impact on the welfare
of communities around the park. Using a double bounded dichotomous choice
form of questions6 the results indicated a high willingness to pay, some of which
could be captured with higher entrance fees.
Based on available cost data, the study found that although only 6.9 per-

cent of park management costs were recovered from tourism receipts, visitors
were willing to pay over ten times the then entrance fee, which indicated a sub-
stantial potential for revenue mobilization. Revenue maximization entrance fee
was found to be US$13.5 which was 15 times the fee charged in 1996. It was
also found that at the average entrance fee of US$11.70, revenue mobilization
increased by 587 percent. This revenue level would cater for up to 40.6 percent
of the total cost of park management but will result in a serious decline of vis-
itation levels by over 62.2 percent, which could negatively affect the livelihood
of the surrounding communities.
Within Kenya, Abala (1987) deployed contingent valuation approach to ex-

amine the factors that influence willingness to pay for Nairobi National Park
services. The study elicited information on willingness to pay from a sam-
ple of 333 citizens and non-Kenyan resident visitors and estimated a log-linear
model of stated willingness to pay as a function of income, socio-demographic
characteristics and other attributes of the park. Descriptive statistics showed
that visitors were on average willing to pay Ksh. 76.30 before the visit and
Ksh. 84.40 after the visit. The study recommended that entry fees to Nairobi
National Park could be doubled without a large decrease in visitation and rec-
ommended a price increase from Ksh. 30 per adult visitor in 1987 to Ksh. 84
(180% increase).
In another study, Moran (1994) used a contingent valuation survey of ex-

pressed preference to estimate the consumer surplus attached to current non-
consumptive use of protected areas by foreign visitors. Using a double bounded
dichotomous contingent valuation method with a follow up lower or higher offers
in response to the initial offer; the study estimated a logit model of the binary
responses in respect to the bid amount plus other explanatory variables. The
consumer surplus was estimated at US$ 450 million per annum, which contained
some margin of willingness to pay that could be captured through an upward
adjustment of entry fees to the parks. As such, the study recommended that
KWS could experiment with a price margin of between the existing fee of US$15
and US$85.
Navrud and Mungatana (1994) used travel cost and contingent valuation

surveys of both resident (Kenyan) and non resident visitors to estimate the
recreational use value of Lake Nakuru National Park and flamingo viewing. The
survey instrument was administered to a sample of 185 visitors, where 127 were
non-residents and 58 were residents. Separate demand functions for residents

6Respondents were first asked how a specific increase in entrance fee would affect their
decision to visit the park. Depending on their answer, they were then asked how higher or
lower increases would affect them.
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and non-residents were estimated using both the zonal and individual travel cost
methods. The study also took into account the opportunity cost of time taken
to travel to Kenya, estimated at 30 percent of hourly wage rate (calculated as
annual reported personal income divided by 250 eight hour days). The annual
recreational use value of wildlife and bird viewing was estimated at US$7.5 - US$
15 million in 1991. To account for substitute sites, respondents were required to
list other sites that could be substituted for Lake Nakuru National Park and the
associated travel costs. Travel costs to substitute sites did not have a significant
effect on visitation.
In conclusion, we note that there exists strong justification for pricing of

parks (Alpizar 2006, Herath 2004, Mendes 2003, and Miller 1998). In Kenya
the existing studies are mostly on economic valuation of parks (Navrud and
Mungatana 1994, and Moran 1994). Furthermore, these studies require up-
dating in view of the recent economic developments such as a growth in per
capita income that has implications on recreation demand. This study extends
the literature on park pricing in Kenya through adoption of individual travel
cost methods and use of count data models in estimation of the trip generating
functions.

3 Methodology and Data

Based on theoretical and past empirical specifications, aggregate demand curves
for park visitation are expected to be a function of own entry fee, visitor’s
personal income, entry fees to substitute and complement parks, demographic
characteristics and trip related factors. The aggregate demand function for
visitation to LNNP can be specified as follows:

Qj = Q(P,M,Z) (1)

Where: Qj is the aggregate visitation from j category of visitors in the last
one year and in this case, j=1 and 2 for the case of LNNP;
P = a vector of park entry fees to the park and substitute/complement parks;
M = park visitors personal income
Z = a vector of socio-economic variables and park attributes.
The main input to estimation of 1 above is information on prices and park

visitation by both the international (foreign) and domestic visitors for recre-
ational day visits to LNNP. An estimate of marginal costs and fixed costs is
also required to be able to derive the optimal prices for the park. However,
estimation of the demand function is limited by lack of enough variations in the
park entry prices overtime. To circumvent this problem, an Individual Travel
Cost Method (ITCM) was used to obtain information on consumer preferences.
Travel Cost Methods rely on the assumption that, although access to natural

recreation attractions such as parks usually has a minimum or non-explicit price,
individual travel costs proxy the surrogate price for the tour experience. Visitors
respond to changes in travel cost as they would respond to changes in park entry
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fees. Thus, the number of visits to a park is expected to decrease as travel costs
increases.
The ITCM is similar to zonal Travel Cost Method (ZTCM) only that it

collects information regarding individual visitor rather than a zone. The ITCM
derives consumer surplus from the individual visitor instead of average visitation
from a zone as in the traditional ZTCM. ITCM was preferred over the ZTCM
due to the weaknesses of the latter7 . The ITCM was specified as follows:

Vj = V (Cj , Yj , Zj , Qj) (2)

Where:
Vj = number of visitation days to the park for the last one year;
Cj = the sum of park entry fee (P), Airfare/road fare (Tc), opportunity cost

of time spent traveling and time spent at the site of recreation (Te);
Yj = visitor’s annual personal income;
Sj = a vector of travel costs to substitute/complement parks (sum of park

entry fee, air/road fare, opportunity cost of time).
Zj = a vector of individual demographic characteristics such as, age, years

of education, number of persons accompanying visitor and occupation; and
Qj = a dummy variable to captures the quality of recreational experience

(amenities, ease of wildlife viewing, perception of congestion).
j = individual visitor who is either an international or domestic type.
The individual travel model estimated is specified as:

E(V |X) = exp(β′X) (3)

Where: V= Visitation;
X = a vector of explanatory variables;
β = are the parameters to be estimated; and
For the international visitor the X includes travel costs, personal income,

age, age squared, education, dummy =1 if the visit is a package deal and 0
otherwise, party size, travel cost to Samburu game reserve, travel cost to Lake
Bogoria game reserve, visitor’s perception of the quality of the park. While, for
the domestic visitor the X include travel costs, personal income, travel cost to
Maasai Mara Game Reserve, travel cost to Samburu Game Reserve, travel cost
to lake Bogoria game reserve, age, age squared, education, and occupational
dummies.
The advantage with ITCM is its ability to preserve the heterogeneity of the

visitor’s travel costs and of visitors themselves (Glassman and Rao, 2011). Fur-
thermore, use of individual observation rather than aggregating into concentric
zones results in high efficiency of estimates and reduces intercorrelation in vis-
its. However, there are two main weaknesses of ITCM, namely: presence of
multiple visit objectives among respondents and estimation of the opportunity

7The weaknesses include: failure to account for individual behavior, socio-economic vari-
ables such as education, age, size of tour party and incomes are aggregated for a zone with
potential loss of accuracy, visits are assumed to be homogeneous and lasting for same duration.
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cost of time. This paper follows a procedure by Becker (2007) to deal with the
first weakness by controlling for multi-site visitation by asking the respondents
to indicate how many other parks they have visited or will visit during their
trip. In addition, we obtained information on the number of days to be spent
at LNNP and the number of days to be spent for the entire trip to Kenya.
This information was used to obtain the proportion of travel cost attributed to
LNNP.
We also needed to control for multi-country purpose visits. In this paper

we assume that the visit to Kenya is the primary or the only reason for the
trip mainly because within East Africa, game viewing is the main attraction
and the product is similar for the two leading destination countries, namely
Tanzania and Kenya. For example, Maasai Mara in Kenya is viewed as a close
substitute to Serengeti in Tanzania, since these parks provide almost a similar
product. Nevertheless, in cases where a visitor declared more than one country
as a reason for the trip, we imputed their travel cost to Kenya using the reported
cost reported by the visitors who had indicated Kenya to be the primary purpose
of visit and who happened to originate from same country as the multi-country
visitors. Approximately 9 cases out of 131 (about 6.8%) did report multi-country
visit objective. Given the small number of visitors with this characteristic, we
believe the approach followed was appropriate and did not bias the travel cost.
The opportunity cost of time spent travelling to the park and the time

spent at the onsite experience is the wages foregone. This was assumed to be a
proportion k of the hourly wage rate of the respondent if employed (or personal
income reported). Respondents were requested to give their personal annual
income, which was used to calculate the hourly wage rate by dividing the same
by 250 eight hour working days (Navrud and Mungatana, 1994). To obtain the
opportunity cost, most studies use between 25 and 50 percent of hourly wage
rate as cost due to recreational experience (Becker, 2007; Mendes, 2003; Navrud
and Mungatana, 1994; Cesario, 1978). This paper used 30 percent of the hourly
wage rate to estimate the opportunity cost of time.

3.1 Description of the Study Area

Lake Nakuru National Park (LNNP) is located approximately 156 kilometers
North-West of Nairobi, the capital city of the Republic of Kenya. It is only 4
kilometer drive from Nakuru town, which is the hub of economic and administra-
tive activities for the Rift Valley province. The park covers an area equivalent to
188 square kilometers, including a lake which supports over 1.3 million flamin-
goes. The lake water supports a dense bloom of blue green cyanophyte Spirulina
Platensis, which is fodder to the flamingoes (KWS, Website accessed on 25th

June 2011).
The vegetation is mainly wooded and bushy grassland with wide ecolog-

ical diversity. It has about 550 different plant species, including the unique
and biggest euphorbia forest in Africa, picturesque landscape and yellow acacia
woodlands. The park is home to over 450 species of birds, with flamingo con-
centration being the highest within the region and over 56 species of mammals
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such as white rhino, buffalo, lion, giraffe, zebra, eland and waterbucks.
LNNP is easily accessible by road through three gates: Main, Lanet and

Nderit. The park is also served by an Airstrip and the roads inside the park
are in good condition. Accommodation facilities are available from two highly
rated resorts: Lake Nakuru Lodge and Sarova Lion Hill Lodge. Campsites
exist for both special and public use, such as Naishi, Chui, Rhino, Soysambu,
Makalia and Backpackers. Game viewing has been enhanced through creation
of excellent viewpoints such as Lion Hill, Baboon Cliff and Out of Africa. The
park is the favourite destination for both international and domestic visitors,
positioning it as a major revenue source for KWS.

3.2 Estimation Procedure

The choice of an appropriate functional form of the ITCM model specified in
equation 2 is important especially for derivation of demand curves and estima-
tion of consumer surplus (Ziemer, 1980). Previous studies in this area chose from
among linear, semilog, log-linear and double log forms (Navrud and Mungatana,
1994; Mendes, 2003; Alpizar, 2006; Becker, 2007). Recently, Poisson and its ex-
tended version Negative binomial have gained popularity (Glassman and Rao,
2011; Kim et al., 2010; Becker, 2007; Dobbs, 1993).
The distribution of the dependent variable for both the international and

domestic visitors is typical of count data. Counts are non-negative integers and
use of ordinary least square (OLS) models is unsuitable since the normality
assumption for linear regression is violated and prediction of negative visits to
LNNP is possible. There are a number of ways to model counts data specifica-
tions but Poisson and negative binomial forms are popular (Glassman and Rao,
2011). Also, zero inflated probability (ZIP) models can be used under certain
circumstances such as whenever many zero visits are reported over the last one
year.
According to Winkelmann and Zimmermann (1998) Poisson model is the

natural first step for count data models. However, it has been criticized for its
implicit assumption that the variance of the dependent variable is equal to its
mean (i.e. no over dispersion). This restriction rarely holds because of event oc-
currence dependence or due to unobserved heterogeneity8 . Therefore, before ac-
cepting the Poisson results, we must test for the presence of over-dispersion. The
negative binomial regression is often used whenever over-dispersion is present
(Greene, 2002).
The negative binomial model has an additional parameter alpha, which is

used to test for the presence of over-dispersion, such that when alpha=0, the
model “collapse” to Poisson model. As such, this paper presents both the Pois-
son and negative binomial and prefers the Poisson over the negative binomial,
if over-dispersion is shown to be absent.

8The variance accommodated in the model does not sufficiently capture variations across
units.
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3.3 Data Sources and Description

Two sets of data are used to operationalise the park pricing model, namely:
primary data obtained from a travel cost survey and secondary data on costs
for supplying recreation services at LNNP, obtained from audited accounts of
KWS for the last three financial year.
Primary data was obtained through an on-site survey of international and

domestic visitors to LNNP. The survey was conducted from 29th June 2011 to
21st July 2011 to collect data on the number of visits for the last one year
per individual visitor. In total 250 questionnaires were administered but after
cleaning and dropping of some cases from the sample, a usable sample of 211
visitors to the LNNP was achieved. Of these, 131 (62%) were international
and 80 (38%) were domestic. The main reason for dropping of some cases was
missing data, most notably income data.
The visitor statistic for 2010 to LNNP shows that 139,388 international

visitors and 87,294 domestic visitors were received in that year. This represented
62 and 38 percent respectively, for the two categories and as such there was no
over-representation in the sample used in this study. Furthermore, the timing
of the survey was arranged so as to coincide with the end of moderate to peak
season with July —August as the peak months. As such the seasonal bias is
moderated- the sample represent a typical visitor and not a peak or an off peak
one.
We also gathered information on the cost of travel, persons accompanying

the visitor, round trip flight time, duration of stay in LNNP and the entire trip
in Kenya and socio-demographic characteristics such as age, education level,
personal annual income and occupation, as well as perceptions on the quality
of recreation at LNNP. However, the visitor statistic by the Park does not show
information about Nationality, length of stay and socio economic variables such
as age, education level and income. As such, we are not able to adjudicate how
representative this sample was. Nevertheless, the random choice of respondents
and the size of sample used by previous studies in the same park, gave us comfort
that the assumption that the sample is representative is plausible.
Travel cost was derived as the sum of the airfare or bus fare, opportunity cost

of time spent travelling and staying at the park plus the gate fee paid at LNNP.
For international visitors, respondents provided information on the total cost
of a tour package or total cost for individually arranged tour that in normal
cases included air ticket, hotel reservations and other services. In addition,
information was gathered on the cost of round trip air ticket (for package tours
and individual tours). Since LNNP was only one of the many parks and other
recreational activities to be enjoyed during the visit, we required a proportion
of days spent at LNNP to the total days to be spent in the entire trip to Kenya.
This proportion was then multiplied with the stated airfare to Kenya to obtain
the airfare attributed to a visit to LNNP (See Becker, (2007) for a similar
approach).
With regard to the opportunity cost of travel and time spent in recreation

at LNNP, the following procedure was followed. Respondents provided us with
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round trip flight time from country of origin or residence to Nairobi Kenya. The
roundtrip flight time was multiplied by the proportion of days spent at LNNP
relative total days of the entire trip to Kenya to obtain flight time attributed
to LNNP. The number of hours to be spent at LNNP for recreation was also
obtained. An estimate of hourly wage rate was calculated by following the
method used by Navrud and Mungatana, (1994) in which stated annual personal
income is divided by 250 eight hours working days per year. Thirty (30) percent
of this wage rate was multiplied with the hours spent traveling to and enjoying
recreation at LNNP to obtain an estimate of the opportunity cost of the visit.
Finally, the gate fee to LNNP equivalent to US$75 was converted to Kenya
shilling 9 and added to air travel, opportunity cost to obtain the travel cost
estimate.
Travel costs for domestic visitors was estimated as the cost of fuel if self

driven divided by the number of persons in the car or taken as given if the
respondent paid bus fare for road transport plus opportunity cost and the gate
fee for domestic visitors. Travel cost to substitute and complementary parks was
estimated in the same manner described above. The study had identified Maasai
Mara, Lake Bogoria, and Samburu as parks that could potentially act as both
substitute and complement parks to LNNP. The three are in close proximity and
Samburu and Bogoria are relatively cheap compared to LNNP. Lake Bogoria is
viewed as substitute due to the migration of flamingos to the same at some
months of the year (KWS, 2008).

4 Empirical Results and Discussion

4.1 Descriptive statistics and stylized facts

Tables (1) and (2) provide definition and basic summary statistics of the vari-
ables used in the analysis for both international and domestic (national) tourists
to LNNP.

4.2 Empirical Results

Two functional forms for the trip generation function (TGF), namely: Poisson
and negative binomial for both the international and domestic tourists were
estimated. The results are detailed in tables (3) for international tourists and
table (5) for the domestic tourists.
In section 3.2 we noted that for the Poisson model to hold, the restriction

for equality in the variance and the mean of the distribution of the dependent
variable must hold (i.e. there is no over dispersion). This study uses the nested
test for over-dispersion within the negative binomial regression output. The
negative binomial model provides an additional parameter alpha such that if we

9KWS applies a more depreciated exchange rate of (Ksh.+ 5) on the market rate to shield
off the impact of a stronger shilling on revenue. In this instance the exchange rate was at
Ksh.94 while the market rate was Ksh. 89.90.
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fail to reject the null that alpha (α) = zero, then the Poisson is appropriate for
modeling our count data above.
We used the p-value to test the null hypothesis of no over dispersion against

the alternative of over dispersion. From the negative binomial regression (ta-
ble 3), the estimated implicit variance term of the multiplicative heterogeneity
(constant alpha) is about 0.041 with the p-value of 0.127. Thus, the null hy-
pothesis that alpha=0 is not rejected and we conclude that the variance of the
dependent variable is not statistically different from the mean and therefore a
standard Poisson model is appropriate.
The value of the log-likelihood is -179.7 and -179.1 for Poisson and negative

binomial, respectively. This implies that the two models are somewhat similar
in terms of goodness of fit. The Wald chi-squared test for the null that all the
coefficients are equal to zero is rejected at 1 percent level of significant. The
coefficients on travel cost to LNNP are negative and statistically significant at
5 percent and 10 percent level, for Poisson and negative binomial, respectively.
Annual personal income is not statistically significant.
The coefficients on travel costs to Samburu are negative and statistically

significant at 5 and 10 percent level for the Poisson and negative binomial model,
respectively. The coefficients on travel costs to Lake Bogoria are not statistically
significant for both the Poisson and negative binomial.
Discussion of results

Based on the Poisson model for international visitors, we present the mar-
ginal effects (Table 4) that enable us to exactly interpret changes in international
visitation as we vary each of the explanatory variables from the mean, holding
all other factors constant. Marginal effects represent percentage change in de-
pendent variable with respect to a unit change in a given explanatory variable
from either the mean, ceteris paribus (Wooldridge, 2002; Winkelmann and Zim-
mermann, 1998). In this study, the marginal effects are calculated as coefficients
multiplied by the mean of the dependent variable.
From table (4), a one shilling increase in travel cost from the mean (Ksh.

57,667) reduces international visitation by 0.000411 percent, holding all other
factors constant (at the mean). The semi-elasticity of visitation with respect
to changes in travel cost is small and is estimated at -0.0004. This is in line
with literature in this area in which the price elasticity of demand is generally
low when the proportion of income spent on the activity is small relative to the
total income. This implies that international visitors interviewed were generally
from high income groups in their respective countries. For example, the average
annual personal income reported was Ksh.7.7 million compared to the aver-
age travel cost to LNNP of Ksh.57,667. The above results are consistent with
other findings in this area that generally find price inelastic demand function
for foreign tourists ( Navrud and Mungatana 1994; Mendes, 2003; and Alpizar,
2006).
A one unit increase in travel cost to Samburu, leads to a reduction in visi-

tation to LNNP by 0.0009 percent, holding all other factors constant. Samburu
National Reserve is complementary to LNNP as far as game viewing is con-
cerned. This presents scope for collaboration in the setting of prices for the two
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parks since they appear to lie in a similar tour circuit.
Age has increasing marginal effects on demand for recreation since the co-

efficient on age and the quadratic term (age squared) is negative and positive,
respectively and both are statistically significant at 5% level. Visitation de-
creases with age up to a turning point after which visitation increases with age.
The turning point is 39 years ( i.e —(-0.1382804)/(2*0.0017726). This finding is
frequent in recreational literature. For example, Walsh (1986) asserts that age
could be the most significant socio-economic variable determining participation
in recreational activities.
An additional year of education of the respondent from the mean (15 years)

reduces international visitation by 21 percent, holding all other factors constant.
This finding is contrary to our expectations. We expected a positive relationship
between levels of education and visitation. We suspect that the way the variable
was measured i.e. visitors were asked to state their level of education and then
years of education was allocated based on the stated level of education, could
be the reason for the unexpected sign. There was little variation with most
visitors indicating they had acquired university education. An attempt to let
the variable enter as dummy did not change the sign.
An individual who takes on a package tour (the nature of visitation is such

that dummy=1 if visitor is in package deal and 0 if in individually arranged
tour) reported 0.6 fewer trips to LNNP, compared to an individuals in non-
package tour. For package tours, individuals have no control in the choice of
the parks the package providers decide on for purpose of recreation. Individuals
who arrange their tours are able to decide on sites to visit and in which order
of priority. An increase in the size of the tour party from the mean of 5 persons
reduces visitation to LNNP by 4.1 percent, holding all other factors constant.
Turning to domestic visitors, the results from the two functional forms,

namely Poisson and negative binomial are presented in table (5). The value
of the log-likelihood is -146.4 and -135.9 for Poisson and negative binomial, re-
spectively. This implies that the negative binomial presents a better fit for our
domestic data. The Wald chi-squared test for the null that all the coefficients
are equal to zero is rejected at 1 percent level of significant. The coefficients on
travel cost to LNNP are negative and statistically significant at 1 percent and 5
percent level for Poisson and negative binomial, respectively. Annual personal
income is statistically significant at 5 percent level for Poisson.
The coefficients on travel costs to Mara, Samburu are positive and statis-

tically significant at 1 and 5 percent level for Poisson and negative binomial,
respectively. Travel cost to Lake Bogoria National Reserves is not statistically
significant.
To test for over-dispersion, we again adopt the nested method within the

negative binomial model. From table 5 above, the constant alpha is equivalent
to 0.2241 with a p-value of 0.000. Thus, the null hypothesis that alpha=0 is
rejected at 1 percent level and we conclude that the variance of the dependent
variable is statistically different from the mean. This implies that over dispersion
in the distribution of domestic visitors is significant and therefore, the best
model is negative binomial. The marginal effects after negative binomial in
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table (6) is used to pin down the exact variation in domestic visitation with
respect to a unit change in a given explanatory variable from the mean.
A one shilling increase in the travel cost from the mean (Ksh. 4,118) leads

to a decrease in domestic visitation to LNNP by 0.0169 percent, holding all
other factors constant. The proportionate decrease in domestic visitation due
to increase in travel cost is larger compared to that of the international visitors
but is also less than unit (inelastic). These results are in line with similar
findings in studies in this area (Mendes, 2003; Glassman and Rao, 2011).
A one shilling increase in the travel cost to Maasai Mara and Samburu

national reserves, leads to an increase in visitation to LNNP by 0.006 and 0.012
percent, respectively. This implies that domestic visitors consider Maasai Mara
and Samburu National reserves as substitute parks to LNNP. This is important
for the pricing policy for this category of visitors. It means the pricing of LNNP
must be done after careful consideration of the pricing of substitute parks, which
are managed by local authorities. A collaborative initiative in pricing among
these parks can reduce the likely drop in visitation, if all the three parks agree
to adjust upwards their respective entry fees.

4.3 Pricing of LNNP

To be able to develop a pricing mechanism, we required three pieces of informa-
tion: first, the trip generation function is used to simulate changes in visitation
as travel cost is varied only through the entry fee until visitation is reduced to
near zero (Beal 1995). Secondly, we perform a linear regression for the simulated
data to estimate the demand functions. Entry fees for international visitors were
varied from the mean (Ksh.57,667) in increments of Ksh. 10,000 and marginal
effects used to predict expected visitation, holding all other factors constant at
the mean. For domestic visitors entry fees were varied from the mean (Ksh.
4,118) in increments of Ksh. 1,000 and the same procedure followed in comput-
ing the expected visitation.
The actual recorded visitation days demanded at zero additional entry fees

(at the mean) is the observed 139,388 and 87,294 for international and domestic
visitors, respectively. At this level, the models had predicted average visitation
per person of 1.3 and 1.8 for foreign and domestic visitors, respectively. These
provided information to enable us to calculate the average number of visitors
to LNNP in a relatively good year10 such as 2010 at 96,765 and 48,054 for
international and domestic visitors, respectively. With an average number of
visitors per year and predicted visits per year (from the models) we were able
to derive visitation days for each of the variation in travel cost. Regression of
simulated visitation against price was then used to estimate the direct demand
functions for international and domestic visitors. The price and visitation was
divided by 1000 for the scaling purpose. The two estimated demand curves, the

102008 and 2009 were very bad years due to internal and external shocks (i.e post election
violence and global financial and economic crisis) so that a 3 year average was underestimating
the average annual visit to LNNP.
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t-statistics and the R2 are as follows:

Vf = 172.9− 0.56Pf ; R2 = 0.99 Fstat = 1079 N = 15

(103.7) (−32.9)

Vd = 117.9− 6.50Pd; R2 = 0.96 Fstat = 228 N = 15

(31.8) (−15.1)

Where: Vf (Vd) = international (domestic) visits and Pf (Pd) is interna-
tional (domestic) prices, respectively.
Values in bracket are the t-statistics. The F-statistics and the R2 indicates

that the linear models provide a good fit for the data. Inverting the demand
functions, we obtain indirect demand functions as follows:

Pf = 308.8− 1.8Vf

Pd = 18.13− 0.15Vd

From the above price functions, the choke price is Ksh. 308,800 and Ksh.
18,130 for international and domestic visitors, respectively. At zero entry prices
(open-access) the number of visitation will be 172,900 and 117,900, respectively.
In order to assess the effects of price changes on visitation and total revenue, the
above demand functions was used to calculate total revenue assuming that visi-
tations predicted by the model holds. Figures (1) and (2) shows the relationship
between price, total revenue and visitation.
The revenue maximizing price for international visitors is Ksh.127,000 (US$

1,494). KWS can experiment with a gradual price increase of between Ksh.
10,000 (US$ 100) to Ksh. 50,000 (US$ 495) per visitation with a clear path
to optimal prices in a phased approach. This study proposes price increase
for international visits to Ksh.20,000 (US$230) over the next 5 years. This
will yield a total revenue estimated at Ksh. 2,823 million (US$33 million) and
still maintain a high level of international visitation, approximated at 133,000
visitation days to LNNP.
The revenue maximizing price for domestic visitors is Ksh. 4,000 (US$47)

that yields total revenue of Ksh. 342 million. KWS can experiment with prices
increase from the current Ksh. 1,000 (US$11.8) to Ksh. 2,000 (US$ 22) over
the next five years. This price increase will yield revenue equivalent to Ksh. 288
million (US$ 3.4 million) and maintain domestic visitation at 65,000 visits per
year.
The suggested prices entail a gradual glide towards optimal pricing for both

categories of visitors to LNNP. A gradual price increment is important to avoid
consumer reference price problem that can lead to conflicts with stakeholders
when implementing new prices. Consumer reference price is strongly influenced
by past payment history and the price last paid (McCarville, 1996).
Finally, we compared the price functions with the cost of supplying the

tourism product at LNNP. The three year average operating cost is estimated
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at Ksh. 103,897,906. Up to 85% of the cost was recurrent, while development
accounted for the balance. This study assumes for simplicity that recurrent
costs is met by the dominant visitor category (international visitors) while the
domestic visitors cater for the development costs. Thus the cost obligation to
international visitors is Ksh. 88,313,220 and the cost recovery price lies between
Ksh. 5,000 to Ksh. 7,000. So the current entry price of Ksh. 7,050 (US$75)
for international visitors is generally cost recovery for recreational services in
LNNP. With regard to domestic visitors the cost obligation is Ksh. 15,584,686
and the cost recovery is Ksh. 500 to Ksh.1,000. Thus the current price set-up
at LNNP is actually cost recovery. However, there is greater scope to generate
more revenue and even make profit than is currently being pursued.

5 Conclusion and policy implications

The main objective of this paper was to analyse the factors necessary for pricing
of national park visits in Kenya. Using Lake Nakuru National Park (LNNP)
as the case study, the study derived demand curves for each of the category of
visitors to the park. A two step regression process as proposed by Beal, 1995 is
followed to develop a pricing framework for LNNP. In the first part, count data
models are applied to estimate the trip generating function for international
and domestic visitors, while in the second part, the count models are used to
predict the number of visitation as travel cost is varied only through increase
in the gate fees. This data was used to obtain a second step linear regression-
linear demand curves for LNNP. The demand curves were inverted and used for
a pricing strategy for LNNP.
This study proposes price increase for international visits from the current

Ksh. 7,050 (US$75) to Ksh.20,000 (US$230) in the medium term. This will yield
a total revenue estimated at Ksh. 2,823 million (US$33 million) and still main-
tain a high level of international visitation, approximated at 133,000 visitation
days A gradual glide to the revenue maximizing price of Ksh. 127,000(U$1,494)
is recommended over the long term The revenue maximizing price for domestic
visitors is Ksh. 4,000 (US$47) that yields total revenue of Ksh. 342 million,
but KWS can experiment with prices increase from the current Ksh. 1,000
(US$11.8) to Ksh. 2,000 (US$ 22) in the medium term. This price increase will
yield revenue equivalent to Ksh. 288 million (US$ 3.4 million) and maintain
domestic visitation at 65,000 visits per year.
A gradual price increment is important to avoid consumer reference price

problem that can lead to conflicts with stakeholders when implementing new
prices. A strategy to involve Samburu, Maasai Mara and Lake Bogoria in the
pricing decision is important since these parks appear to constitute a tourism
circuit and weakly substitute for one another, especially for domestic visitation.
Although, the above results suggest a greater scope for increase in prices,

its generalization to other parks for pricing purpose must be cautious. We
recommend an undertaking of a holistic study covering all the major parks under
the management of KWS and collection of visitation data for a longer duration.
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The data used in this study is far from ideal and issues such as measurements
of opportunity cost and treatment of package tours could be handled differently
with potential different outcomes. Nevertheless the paper contributes to an
important issue in the developing countries, that of pricing of environmental
resources.
Finally, converting recreational experiences and nature beauty into real fi-

nancial benefits can seem both daunting and antithetical to recreational ideals-
usually seen as a gift of nature The methodology used in this paper proposes
a framework that can be applied to any park managed by KWS and any other
recreational site in the developing economies. The findings shows that park
authorities in developing countries can be able to mobilize enough revenue to
enable them manage conservation with an optimal pricing of recreation demand.
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Table 1: Travel cost data Summary for international visitors (N=131) 
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Table 2: Definition of Variables and Summary Statistics for domestic visitors (N= 80) 
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Table 3: Parameter Estimates for International Tourists (n=131) 
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Table 4: Marginal Effects after Poisson for International Tourists 
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Table 5: Parameter Estimate for Domestic Tourists (n=80) 
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Table 6: Marginal Effects after Negative Binomial for Domestic Tourists 

 

 
 
 
 

Figure 1: Relationship between entry fee (price), total revenue (TR) and international 

visitation 
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Figure 2: Price, Revenue and Visitation relationship for Domestic Tourists 
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