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Abstract: 
The study uses contingent valuation (CV) framework to assess individu-
als’ preferences for improved air quality management through motorized 
emission reductions in the city of Nairobi, Kenya. A conventional pay-
ment card (PC) is used to draw preferences from individuals in order 
to estimate the mean and the median willingness to pay (WTP) for air 
quality improvements in the city. Through interval regression analysis, 
the study finds that individuals are, on average, willing to pay Kshs. 
396.57 ($4.67) and a median of Kshs. 244.94 ($2.88) to improve air quality 
management in the city. These amounts are found to increase with male 
gender, individuals’ income, certainty about future income and residence 
in an urban area. These amounts, however, decline with age, residential 
distance from nearby roads, and motor vehicle ownership. On the whole, 
the study shows significant public support towards improved air qual-
ity management in the city, which is of vital importance for effective 
formation and implementation of air quality management programmes.
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INTRODUCTION

Th e continuous upsurge in the number of motor 
vehicles in most urban areas worldwide has raised 
enormous concerns over the eff ects of motor vehi-
cle emissions on air quality of urban environments 
(Cadle et al., 2004; Gwilliam, 2003; Lilley, 2000). Al-
though most transportation modes emit pollutants 
into the atmosphere through combustion of liquid 
fossil fuel, the relative abundance of pollutants varies 
depending on the exact composition of the fuel and 
details of combustion conditions (Cadle et al., 2004; 
Colvile et al., 2001). Some of the leading motorized 
emissions by mass include carbon monoxide (CO), 
nitrogen oxides (NOx), sulphur oxides (SOx), volatile 
organic compounds (VOCs) and the particulate mat-
ter (PMx) (Asian Development Bank, 2003; Colvile et 
al., 2001; Fazal, 2006; Schwela, 2004). Th ese emissions 
are largely harmless if they are in low concentrations, 
but harmful if their concentrations escalate to levels 

that cause adverse eff ects on humans and the environ-
ment (Ababio, 2003; Amin, 2009). Furthermore, they 
are mostly ground level sources of pollution highly 
capable of rendering maximum impact on the gen-
eral population (Ackerman et al., 2002; Gwilliam & 
Johnson, 2004; Schwela, 2004; Vliet & Kinney, 2007). 

In the city of Nairobi, the growth of motorized 
traffi  c has been singled out as the major source of 
low air quality since motorized emissions account 
for about 90% of total emissions (Odhiambo et al., 
2010; Omwenga, 2011). Toxic gases such as CO, NOx, 
SOx and PMx are in high concentrations as a result of 
increased urban expansion and motorization linked 
to rapid economic development experienced over 
the last decade. Consequently, most city residents are 
exposed to elevated concentrations of vehicular emis-
sions that potentially pose serious long-term eff ects on 
human health and quality of the urban environment 
(Odhiambo et al., 2010; Kinney et al., 2011; Vliet & 
Kinney, 2007). For instance, CO causes blood clotting 
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when it reacts with haemoglobin. PMx are carcino-
genic, especially those that penetrate deep into the 
lungs. Exposure to NOx leads to shortness of breath, 
chest pain and changes in lung function, while SOx 
causes cardiovascular diseases and bronchitis with 
detrimental eff ects to asthmatics (WHO, 2006). 

Notwithstanding these eff ects, the authorities in 
the city of Nairobi are yet to formulate a policy that 
averts any potential risk from motorized emissions, 
given that the city has resident and daytime popula-
tion of 3.1 and 4.2 million people, respectively. Th e 
reason behind this problem is that the current studies 
on air quality in Nairobi (Kinney et al., 2011; Mulaku 
& Kariuki, 2001; Odhiambo et al., 2010; Vliet & Kin-
ney, 2007) deal only with the technical aspects of 
measuring air pollutant concentrations. Th is implies 
that available policy information is only limited to 
technical aspects, while suffi  cient knowledge on the 
socioeconomic aspects of the policy is also needed 
for the eff ective air quality management. Th erefore, 
the purpose of this study is to provide the missing 
policy information by assessing peoples’ preferences 
towards improved air quality management in the city 
of Nairobi. 

In both developed and developing countries, sev-
eral studies have already been undertaken to estimate 
individuals’ preferences for air quality improvements. 
For instance, Carlsson and Johansson-Stenman (2000) 
estimate individuals’ preferences for air quality im-
provement in Sweden using the open-ended ques-
tion format. Th ey fi nd that individuals are, on aver-
age, willing to pay about 2000 SEK/year. Th e WTP 
amounts are found to increase with respondents’ in-
come, wealth and education. Th ey are larger for males, 
people owning a house, people living in more polluted 
areas and members of environmental organizations, 
but smaller for the retired people. In Manila, Phil-
ippines, Fabian and Vergel (2002), double-bounded 
discrete choice format is used to estimate commuters’ 
preferences for improved air quality from public trans-
port vehicles. Th ey show that respondents are willing 
to pay for an increase in fare by as much as PhP1.24. 

In Poland, Dziegielewska and Mendelsohn (2005) 
employ a system of dichotomous choice questions to 
analyze preferences of Polish citizens towards har-
monization of Polish air pollution standards with the 
European Union (EU) standards. Th ey reveal that Pol-
ish citizens value the benefi ts of managing pollution 
much less than other citizens from richer EU nations, 
which means that the suspension of the harmoniza-
tion process seemed critical and needed to be based on 
the nations’ economic prosperity. Wang et al. (2006) 

use an open-ended question format to estimate peo-
ples’ preferences for improved air quality in the urban 
areas of Beijing. Th ey fi nd that people are, on average, 
willing to pay 143 CNY per household per year. Th e 
WTP is found to be an increasing function of income 
and education level, but a decreasing function of age 
and household population. It is larger for residents in 
the urban areas than for those in the suburbs. 

Wang and Zang (2008) evaluate peoples’ prefer-
ences for improved air quality based on a variety of 
hypothetical open-ended questions in Ji’nan, China. 
Th ey reveal that 59.7% of respondents are, on aver-
age, WTP (willing to pay) 100 Chinese Yuan (CNY) 
per person per annum. Signifi cant factors are found 
to infl uence individuals WTP (willingness to pay): 
expenditure incurred while treating respiratory dis-
eases, individual’s income and the number of work-
ers in the family. In Mashhad, Iran, Firoozzarea and 
Ghorbani (2011) use open-ended questions and the 
Heckman procedure to estimate peoples’ preferences 
for air pollution reduction together with the respec-
tive determinants. Th ey fi nd that the total monetary 
value of air quality improvement in highly polluted 
region is higher (7.134 billion Rials per month) than 
in the middle-polluted region (5.242 billion Rials per 
month). Age, number of children, gender, household 
income, education level and car owning are signifi cant 
factors for people who are willing to pay (WTP) for 
improved air quality. 

In addition, Du and Mendelsohn (2011) use the 
double-bounded valuation format with a single fol-
low-up question to evaluate the preferences of Bei-
jing residents to sustain the improved quality of air 
experienced during the Beijing Olympic Games. Th e 
results show that the mean annual WTP per house-
hold ranges between CNY 22,000 and 24,000. Finally, 
Donfouet et al. (2013) analyze peoples’ preferences 
for air quality improvements in Douala, Cameroon, 
through a hypothetical referendum scenario. Re-
spondents are also given an overnight time to think 
about their responses to the valuation questions. Th e 
results show that people are, on average, willing to 
pay (WTP) $US 0.40 per month for improved air 
quality, which is about 0.02% of their annual income. 
Th e overnight time-to-think is found to have nega-
tive eff ects on individuals’ valuation decisions since 
it lowered the WTP values by 40%.

Except for China and Cameroon in the African 
context, the number of socioeconomic studies dealing 
with the issues of improved air quality management 
is insuffi  cient. Such studies, if undertaken, may pro-
vide important policy information for addressing air 
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quality issues, especially among rapidly urbanizing 
cities in the developing world. Th is study, therefore, 
seeks such policy information by analyzing peoples’ 
preferences for improved air quality management in 
the city of Nairobi, Kenya. 

Th e rest of the paper is structured as follows: Sec-
tion 2 presents the theoretical framework, Section 3 
describes the survey methodology, Section 4 presents 
the empirical results and discussion, and Section 5 
off ers the fi nal conclusion.

THEORETICAL FRAMEWORK 

Most empirical studies on peoples’ preferences for 
air quality improvement have previously been con-
ducted using non-market valuation methods. Th e use 
of non-market valuation methods has been justifi ed 
because air quality is an environmental public good, 
hence unpriced and with no established market for 
its trading (Du & Mendelsohn, 2011; Wang et al., 
2006; Wang & Mullay, 2003; Wang & Whittington, 
2005; Wang & Zang, 2008). Th ese methods are broadly 
classifi ed into two groups (Mendelsohn & Olmstead, 
2009; Mitchell & Carson, 1989): 

a)  the revealed preference methods (e.g. travel cost 
and hedonic pricing) and 

b)  stated preference methods (e.g. contingent valu-
ation and choice experiments). 

Under the revealed preference methods, proxy 
markets are used indirectly to attach monetary values 
on policy proposals by fi nding correlation between 
the real market behaviour of individuals and the pol-
icy proposal in question. Under stated preference 
methods, however, hypothetical markets are used 
directly to attach monetary values on policy propos-
als by asking people about their WTP for a policy 
proposal that enhances their welfare or willingness 
to accept (WTA) compensation for a proposal that 
decreases their welfare. 

An important limitation of the revealed prefer-
ence methods is that they can only attach monetary 
values on policy proposals through observation of 
real market transactions. In cases where it is impos-
sible to observe real market transactions, the stat-
ed preference methods are preferred (Bateman et 
al., 2002; Venkatachalam, 2004; White et al., 2001). 
For that reason, this study implemented contingent 
valuation framework to assess peoples’ preferences 
for improved air quality management in the city of 
Nairobi since real market transactions for air qual-
ity improvements are unavailable and can only be 

proxied through contingent valuation. Moreover, this 
framework was preferred over the choice experiment 
approach as it provides the total (use and nonuse) 
value of the policy proposals in question (Carson, 
2000; Mitchel & Carson, 1989). 

Contingent valuation methodology is deeply root-
ed in the neo-classical welfare economic theory of 
consumer behaviour on expenditure minimization 
(Freeman, 1993; Mitchell & Carson, 1989). In this 
case, consider the following general expenditure func-
tion for an individual living in the City of Nairobi:

=( , , )e p q u y  (1)

where p is a price vector, q is the quality of air in 
the city, u is the level of utility, and y is the minimum 
income necessary to allow an individual to maintain 
utility level in the city. Furthermore, consider the 
situation where a policy is proposed to improve air 
quality management through motorized emission 
reductions. Th e policy, thus, outlaws all activities that 
are detrimental to air quality. Th e individual is then 
asked about the amount he/she would be willing to 
pay to reduce motorized emissions. Th e expenditure 
function for the initial period before the proposed 
policy would be:

=( , , )o o oe p q u y  (2)

where uo is the initial level of utility that an indi-
vidual can enjoy given prices p, qo is the initial level of 
air quality in the city and yo represents the minimum 
level of income required to attain utility level uo. Since 
the new policy is expected to improve air quality in the 
city, the new expenditure function would, therefore, 
be of the form:

=1 1( , , )oe p q u y  (3)

where q1 is the quality of air aft er the implemen-
tation of the proposed policy and y1represents the 
minimum income level required to attain utility level 
uo aft er the implementation of the proposed policy. 
Th e level of utility, uo, is held constant since Hicksian 
welfare measures assume that utility remains con-
stant. Hence, the individual’s WTP for improved air 
quality would be a compensating variation measure 
since an individual would have to part with a certain 
amount for the improvement to occur. Th e compen-
sating variation (C) is equal to the individual’s WTP 
and is given by diff erence between the expenditure 
functions y1 and y0: 
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Th e quality of air in the city upon implementing 
the proposed policy, q1, is supposedly greater than 
the initial air quality, qo. As utility and prices are held 
constant, y1 (the minimum income level required to 
attain utility level uo aft er implementation of the pro-
posed policy) is less than y0. Th erefore, the compen-
sating variation would be negative meaning that an 
individual has to pay some dollar amount to attain the 
improved level of air quality management. 

SURVEY DESIGN

The study area

Th e city of Nairobi is located at the south-eastern 
end of Kenya’s agricultural heartland, at approxi-
mately 1° 9’S, 1° 28’S and 36° 4’E, 37° 10’E. It has 
eight administrative divisions occupying an area of 
about 696 km2 with an altitude that varies between 
1,600 and 1,850 metres above sea level. Although 
the city covers only 0.1 per cent of Kenya’s total sur-
face area, it carries about 8 per cent of the country’s 
total population and about 25 per cent of Kenya’s 
urban population (CBS, 2009). Due to high popula-
tion growth, the demand for transport in the city 
has been on the rise, which has resulted in increased 
motorization and hence, unprecedented levels of 
vehicle emissions. 

Population and sample

Th e city’s resident population is estimated at 3.1 
million people (CBS, 2009) spread over eight admin-
istrative divisions. As such, simple random sampling 
was used to select 61 respondents from each of the 
eight administrative divisions constituting the city of 
Nairobi to make an overall sample of 488 respondents 
for the entire study. Th is sampling procedure was 
chosen because it off ered all city residents an equal 
chance to be part of the study sample. Subsequently, 
the survey data was collected from each of the ad-
ministrative divisions, as they could conceptually be 
regarded as separate populations upon which inter-
views could be performed independently. 

Survey technique

Th e study employed personal interviews based on 
interviewer administered questionnaires to collect in-

formation from respondents. Th is method was chosen 
because it could enable the interviewer to motivate 
respondents to fully participate in the interview pro-
cess, probe unclear responses and convey intricate 
information on the study subject to the respondents 
(Arrow et al., 1993; Dillman, 2000). 

Th e questionnaire was divided into fi ve sections, 
namely: 

a)  a background section that sought respondents’ 
general knowledge of air pollution in Nairobi; 

b)  a section describing the motorized emission 
reduction plan; 

c)  a section describing both positive and negative 
eff ects of the motorized emission reduction 
plan; 

d)  a section with the valuation and debriefi ng ques-
tions and; 

e)  a section that sought information on respond-
ents’ socio-demographic characteristics.

Survey implementation 

A pre-test survey was conducted on the survey 
questionnaire on a sample of thirty respondents using 
the open-ended value elicitation format as recom-
mended in Haab and McConnell (2002). Th e respond-
ents were asked to comment on suitability of questions 
in the questionnaire, paying close attention to word-
ing, clarity, relevance and interpretation of each ques-
tion in the survey among other anomalies. Bid ranges 
were also obtained from the pre-test, from which the 
mean, median, minimum and the maximum WTP 
values were determined. Based on the responses and 
comments provided by the respondents in the exer-
cise, a fi nal survey questionnaire was prepared and 
administered to 488 respondents. 

Considered environmental good 

A policy proposal for improved air quality man-
agement through motorized emission reductions in 
Nairobi constituted the public good of interest that 
was valued in the study. Notably, motorized emissions 
diff er enormously from one vehicle to another, such 
that an accurate description of some defi nite level of 
emission reduction is diffi  cult and can be misleading. 
As a result, a valuation question that sought for an 
overall reduction of motorized emissions in the city 
was posed to respondents and the values they gave 
were used to estimate mean and median WTP values 
for the study sample. 
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Payment vehicle 

Popular payment vehicles used by researchers in 
CV include fees, taxes and amenity bills. However, 
Morrison et al. (2000) note that some of these payment 
vehicles can raise objections and protest responses 
among survey participants and hence bias the sur-
vey results. Following Fonta et al. (2010), this study 
uses a special trust fund, a neutral kind of payment 
vehicle, so as to minimize objections and protest 
responses among participants. In this fund, respond-
ents were hypothetically required to make a one-time 
contribution to the exclusive purpose of reducing 
motorized emissions. It was expected that the pay-
ment vehicle would enhance the credibility of the 
hypothetical scenario as opposed to other alterna-
tive payment vehicles such as fees, taxes or amenity 
bills oft en linked with protest responses in contingent 
valuation (Morrison et al., 2000; Sayadi et al., 2009). 

Valuation format 

Th e study used the PC form at to elicit individuals’ 
preferences based on a comprehensive policy proposal 
that would control motorized emissions in the city 
of Nairobi. Under this format, the respondents were 
given cards where they were asked to circle the highest 
amount they would be willing to pay for the emission 
reductions. Out of the responses given, inferences 
were made about their true WTP, which was equal 
to or higher than the circled value but lower than 
the next higher value (Cameron & Huppert, 1989). 
Th is format was chosen because of the fact that the 
respondents had the advantage to easily and visually 
scan through the given set of value intervals (Cameron 
& Huppert, 1989) and hence determine the range of 
their WTP. Furthermore, the kind of data obtained 
through this format is less scattered and, therefore, 
does not require larger samples to obtain robust es-
timates. Th e format does not suff er from yeah-saying 
and starting point bias like other contingent valua-
tion formats (Mitchell & Carson, 1993). Although PC 
questions are theoretically susceptible to range and 
mid-point bias, there is little empirical evi-
dence of the existence of range or mid-point 
bias (Klose, 1999; Ryan et al., 2004). Even 
though the format still has the possibility of yielding 
protest zeros, it has not been found to give very high 
proportion of protest zero responses com-
pared to other contingent valuation formats 
(Hanley et al., 2003; Klose, 1999). 

Th us, the valuation question was formulated as fol-
lows: “Suppose the presented policy to reduce emis-
sions from motorized vehicles and improve air quality 
management in the city of Nairobi will actually be im-
plemented to reduce the current amount of emissions, 
what is the maximum amount of money you would be 
willing to pay one-off  to the special trust fund to achieve 
this? (circle or tick a single amount on the card).” 

Th e PC included 15 diff erent dollar amounts, 
namely: Kshs. 0, 25, 50, 75, 100, 150, 200, 250, 300, 
400, 500, 800, 1000, 1500 and fi nally Kshs. 2,000, in 
which case respondents were only required to circle 
one single amount on the card.

Estimation method

Following Cameron and Huppert (1989), the in-
terval regression analysis was used to estimate the 
mean and median WTP values from responses gen-
erated through the PC format. Letting WTPL be the 
maximum amount that a respondent would pay and  
WTPU be the lowest amount that a respondent would 
switch to a ‘No’ rather than a ‘Yes’ response, the in-
dividuals’ WTP is therefore taken to lie somewhere 
in the switching interval (WTPL, WTPU). In order to 
adjust for the skewed distribution of WTP responses, 
the lognormal transformation of the WTP responses 
is preferred, hence:

v x= +'
i i iLogWTP g   (5)

where gi denotes the characteristics of the respond-
ent or the valuation good in question, xi  stands for 
the normally distributed random variable with zero 
mean and standard deviation σ, and v  are regres-
sion coeffi  cients. Assuming that WTP is a random 
variable (Welsh & Poe, 1998), the probability that a 
respondent would select a given monetary amount is: 

= ³
= -

( ) ( )
( ) 1 ( )

i L

WTP L

Prob yes prob WTP WTP
Prob yes Q WTP  (6)

where QWTP(WTPL) is the cumulative distribution 
function of the random WTP variable. Th e probability 
that the WTP would fall between any two monetary 
thresholds is:

which results in the corresponding log-likelihood 
function for n number of respondents as:

> ³ = -( ) ( ) ( )U i L WTP U WTP LProb WTP WTP WTP Q WTP Q WTP        (7)
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With further assumption that the stochastic 
term is normally distributed, v  and σ can be esti-
mated and then used to compute the mean and me-
dian WTP values. Th us, the ( )v s+

=
2' 2

mean WTP e ig

 and 
( )v

=
'

median WTP e ig . Here, g' is taken as the vector 
of mean values of explanatory variables, v  as the 
vector of estimated coeffi  cients and σ as the estimated 
standard variance. 

RESULTS AND DISCUSSION

Socio-demographic characteristics of respondents

Table 1 presents the socio-demographic charac-
teristics of respondents. As shown, the average age 
of respondents is between 31-40 years with men ac-
counting for the largest share (62%) of respondents. 
A large proportion of respondents has attained sec-
ondary level of education and has an average house-
hold size of about 3 people. Th e mean annual income 
of respondents varies between Kshs. 20,000 ($253.29) 
- 30,000 ($352.94) with a large section of the respond-
ents (83%) indicating that they were certain about 
their future incomes. Research results also show that 
most respondents resided close (150-200 metres) to 
nearby roads with a large share living in the urban 
areas (69%) as opposed to the suburbs (31%). Only 
a minority of respondents (18%) said they owned a 
motor vehicle. 

Further results also show that people in Nairobi 
are familiar with air pollution problem, even though 
they may interpret it diff erently. While 88% of the 
respondents defi ne it as the contamination of air 
with smoke and dust particles, 12% perceive it as 
bad odour from rotting waste and smoke. Regarding 
the main sources of air pollution, 55% of respond-
ents mention motor vehicles as the main source of 
air pollution followed by factories (25%), burning 
of waste by households (19%) and fi nally, farming 
activities (5%). Serious problems that respondents 
associated with air pollution are respiratory in nature 
(71%), due to bad odour, dust particles and vehicular 
smoke. Despite these concerns from the public, the 
concerned authorities have still done little to ad-
dress this issue. As a result, some policy measures 
recommended by the respondents to contain the 
situation include the use of: quality fuels (51%); fuel 
effi  cient motorized vehicles (18%); improved road 
infrastructure (13%); traffi  c regulation and control 
(12%) and construction of bicycle lanes to enhance 
the use of bicycles (1%). It is found that the majority 
of respondents (62%) prefer the use of a special fund 
as the payment vehicle to support their proposed 
strategies as opposed to donating their labour (17%), 
being charged a pollution tax (15%) or the use of 
amenity bills (6%). As such, the use of the special 
trust fund in the study is found to be widely accepted 
among respondents.

Variable Variable description and type Mean Std. 
error Min Max Sign

Age Age of the respondent in years (categorical: 1= <20; 2=20-30; 
3=31-40; 4=41-50; 5=51-60; 6=above 60). 3.04 0.05 1 6 ±

Gender Gender of the respondent (dummy variable: 1=male; 0=oth-
erwise). 0.62 0.02 0 1 +

Education Education of the respondent (categorical: 1= no education; 
2=standard; 3=secondary; 4= tertiary; 5=university). 3.61 0.05 1 5 +

Household 
income 

Average annual earnings in Kshs. (categorical: 1= <10,000; 
2=10,001-20,000; 3=20,001-30,000; 4=30,001-40,000; 
5=40,001-50,000; 6=50,001-60,000; 6=above 60,000).

2.86 0.07 1 6 +

Household 
size 

Number of family members in the household (categorical: 
1=1; 2=2; 3=3; 4=4; 5=5; 6=above 5 members). 3.49 0.06 1 6 -

Distance to 
nearby roads

Distance from nearby road in meters (categorical: 1= <50; 
2=51-100; 3=101-150; 4=151-200; 5=201-250; 6= above 251). 4.78 0.08 1 6 -

Vehicle 
ownership

Whether or not the respondent owns a vehicle (dummy vari-
able: 1=own; 0=otherwise). 0.18 0.02 0 1 -

Future 
income 

certainty
Whether or not the respondent is certain about future in-
comes (dummy variable: 1=certain; 0=otherwise). 0.83 0.02 0 1 +

Area of 
residence

Whether or not the respondent resides in the urban area or 
in the suburbs (dummy variable: 1=urban; 0=otherwise). 0.69 0.02 0 1 +

Table 1. Socio-demographic characteristi cs of the respondents and their measurement
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Table 2 presents the analysis of various types of 
WTP responses derived from the study. Th e survey 
included a total of 488 respondents. Out of the total 
number, about 417 respondents (85%) indicated a 
positive WTP for motorized emission reductions and 
71 respondents (15%) gave a zero WTP value. In or-
der to separate protest responses from true zeroes, a 
closed-ended debriefi ng question was presented to re-
spondents to justify why they had a zero WTP for air 
quality improvements. Th us, four possible alternatives 
were presented to respondents, namely: a) because air 
quality improvement has no value to me, b) because it 
is the responsibility of the government, c) because of 
many other basic fi nancial commitments and, d) be-
cause it is the responsibility of motor vehicle owners. 

WTP Responses Frequency %

Positi ve willingness to pay 
responses 417 85

True zero willingness to 
pay  responses 18 4

Analyti cal sample size 435 89

Protest responses 53 11

Total sample size 488 100

Table 2. Summary of willingness to pay responses

Following Strazzera et al. (2003), the fi rst (a) and 
the third (c) responses were classifi ed as true zero 
values, while the other two as protest responses since 
they did not address the value of the public good in 
question, but some objection as to who should re-
ally pay for air quality improvements. Based on the 

above-given classifi cation, 18 respondents (4%) gave 
a true zero WTP value, while 53 (11%) gave a pro-
test response. In line with the standard practice in 
valuation studies (Brouwer, 2009; Wang, 1997; Wang 
& Whittington, 2000; Whitehead et al., 1998), the 
protest responses were excluded from the analysis. 
Th erefore, only 435 responses, i.e., about 89% of the 
initial sample size, were subjected to further analysis.

Figure 1 presents diff erent bid amounts used in 
the study together with the responses against each bid 
amount. Out of the 15 bids presented, respondents 
were supposed to indicate their maximum WTP for 
air quality improvements in Nairobi. Th e bids were 
truncated from below at Kshs. 0 and from above at 
Kshs. 2,000. As shown in the table, 18 (4%) respond-
ents state a maximum WTP of Kshs. 0, while 4 (1%) 
respondents state Kshs. 1,500. On the whole, most 
respondents state Kshs. 500 (14%), Kshs. 100 (13%), 
Kshs. 200 (9%) and Kshs. 400 (8%) as their individual 
maximum WTP. 

Mean willingness to pay and the determinant factors 

As shown in Table 3, the study found that respond-
ents are, on average, willing to pay Kshs. 396.57 ($4.67) 
with a median value of Kshs. 244.94 ($2.88) to improve 
air quality management in the city. In order to assess 
the factors infl uencing individuals WTP, several socio-
demographic characteristics of respondents, namely, 
age, gender, income, distance resided by respond-
ents from a nearby road, motor vehicle ownership, 
respondents certainty about future income and area 
of residence, were regressed against the grouped data 
on WTP. Further results of the interval regression 
analysis are shown in Table 3. 

Figure 1. The distributi on of willingness to pay responses
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Variable Coeffi  cient Std. errors

Age -0.118*** 0.011
Gender 0.375*** 0.028
Household income 0.531*** 0.052
Distance to nearby road -0.020 0.272
Vehicle ownership -0.192* 0.043
Certainty of future 
income 0.196* 0.034

Area of residence 0.442* 0.075
Constant 3.872*** 0.221

Log likelihood -994.21
Number of observations 435
LR chi2 (7) 280.17
Probability > chi2 0.0000

Mean WTP (in Kshs.) 396.57
Standard error 17.06
Median WTP (in Kshs.) 244.94
Bootstrapped 95% confi -
dence intervals 361.11 - 432.03

Note: *, ** and *** denote p < 0.1, p < 0.05 and p < 0.01.
Table 3. Interval regression results on factors explaining 
individual’s willingness to pay

As indicated in Table 1, it was hypothesized that 
age of respondents would either have positive or nega-
tive relationship with the individuals’ WTP. Th is is 
because older people may sometimes feel susceptible 
to the eff ects of motorized emissions and, therefore, 
are more willing to pay than younger people. Older 
people may, on the other hand, have a lower WTP 
because of the trade-off s they may have to make within 
the household, such as paying school fees. However, 
the study results show the negative relationship be-
tween the age of respondents and their WTP, which 
implies that younger people are more willing to pay 
for improved air quality management than older peo-
ple. Th ese results are similar to those by Carlson and 
Johansson-Stenman (2000) and Wang et al. (2006), 
who claim that younger individuals would pay more 
for air quality improvement plans than older individu-
als. However, Wang and Mullay (2006) came up with 
the contrary fi ndings. 

Positive relationship between gender and the WTP 
was also hypothesized and the results came out as 
expected. It means that men are more willing to pay 
for improved air quality management than women. 
Th e most probable reason for this is the fact that men 

have more access to information than women and 
would therefore be more informed about the negative 
eff ects of vehicular emissions than women, together 
with the need for emission controls. Another reason 
is that they also control budgets within the house-
hold. Th is outcome correlates well with the similar 
outcome in Carlson and Johansson-Stenman (2000) 
and Wang and Zang (2008). Household income is 
another important variable used in the study to ex-
plain individuals’ decisions to pay for improved air 
quality management. It was expected that individu-
als with higher incomes would be more willing to 
pay for emission reductions than those with lower 
incomes, which would conform to economic theory 
(Loomis & Ekstrand, 1998). Th e results are positive 
and they theoretically validate the outcome of the 
study. A similar outcome is found in many other CV 
studies including Carlson and Johansson-Stenman 
(2000), Wang et al. (2006), Wang and Mullay (2006) 
and Wang and Zang (2008). 

Th e distance variable was used to assess whether 
or not the WTP would vary with distance since the 
perceived eff ects of motorized emissions were likely 
to vary with distance from a nearby road. Th e fi ndings 
give evidence of negative, though statistically insignifi -
cant relationship meaning that residents living closer 
to nearby roads are more willing to pay for improved 
air quality management than their counterparts resid-
ing further away from the road. Th is fi nding can be 
attributed to the fact that people residing closer to the 
road have the perception that they are more aff ected 
by emissions than their counterparts residing further 
away from roads and, therefore, are more willing to 
pay for air quality improvements. Studies by Carl-
son and Johansson-Stenman (2000) and Wang et al. 
(2006) also reveal similar fi ndings that people living 
in high polluted areas are more willing to pay than 
those living in the low polluted areas. 

Negative correlation was expected between motor 
vehicle ownership and the WTP, because of the public 
willingness to improve air quality. Th e results came 
out as expected as motor vehicle owners are found to 
be more willing to pay for air quality improvements 
than non-vehicle owners. However, the results diff er 
from those by Firoozzarea and Ghorbani (2011) who 
found out that car owners are more willing to pay than 
non-car owners. Notably, the share of car owners in 
this study was quite low, which could partly explain 
why these results diff er. 

Th e study also examines whether or not individu-
als’ certainty about their future incomes would have a 
positive eff ect on the WTP variable and, as predicted, 
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it was found that individuals who are certain about 
their future incomes are more willing to pay than 
those with uncertain future incomes. Similar fi ndings 
are also reported in Fonta et al. (2010). Finally, the 
study also reveals positive relationship between the 
area of residence and individuals’ WTP. As in Wang 
et al. (2006), it means that urban residents are more 
willing to pay for improved air quality management 
than their counterparts in the suburbs. 

CONCLUSIONS

Th is study is conducted with the aim to analyze 
individuals’ preferences for improved air quality man-
agement through reduced motorized emissions in the 
city of Nairobi, Kenya, based on the responses from 
the contingent valuation PC format. Th e research was 
inspired by the need to estimate the policy value of 
implementing air quality improvement programme 
for the city of Nairobi since air quality problems were 
on the rise due to the rapid urbanization experienced 
over the last decade. Initial fi ndings have shown that 
people in Nairobi are well aware of the air pollution 
problems in the city upon which they identify motor 
vehicles as the primary cause of air quality problems 
owing to the emission of toxic gases and dust particles 
into the atmosphere. 

Nairobi residents have also been found to be fa-
miliar with adverse health and environment eff ects of 
motorized emissions and, as a result, most of them 
are willing to pay positive amounts towards emission 
reductions in the city. While a few people are willing 
to pay true zero amounts towards the same course cit-
ing overwhelming fi nancial commitments within the 
household, others give protest responses against the 
air quality improvement plan, saying that the govern-
ment and/or the motor vehicle owners should bear the 
responsibility of the air clean-up plans. In monetary 
terms, individuals in the study are, on average, willing 
to pay Kshs. 396.57 ($4.67) for improved air qual-
ity management. Th e median WTP is Kshs. 244.94, 
which is equivalent to $2.88. Moreover, age, gender, 
income, motor vehicle ownership, certainty about 
future income and the area of residence are found to 
have signifi cant eff ects on peoples’ WTP decision for 
air quality improvements. 

Since air quality issues continue to worsen in Nai-
robi due to increased motorization, the city authorities 
can now use the estimated mean and median WTP 
to benchmark their budget and policy proposals for 
motorized emission reductions. Based on the study 
fi ndings, these budget and policy proposals can also 

be adjusted to the socio-demographic characteristics 
of individuals, as they have been found to be impor-
tant determinants of the peoples’ WTP decision. Th e 
valuation estimates can also be used to determine the 
economic effi  ciency of other air quality improvement 
programmes in the city of Nairobi and beyond, since 
peoples’ preferences are evident and determinate. All 
in all, more studies are required to further our under-
standing of the policy values of tackling specifi c issuess 
(e.g. respiratory diseases, damage to city buildings and 
contamination of the city water dam) that arise from 
motorized emissions. Such studies may provide varied 
additional information to decision makers on how to 
deal with diff erent air quality problems in a develop-
ing country context. 
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VREDNOVANJE ISKAZANIH PREFERENCIJA ZA UNAPREĐENJE 
KVALITETA VAZDUHA U GRADU NAJROBI U KENIJI 

Rezime: 
U ovom istraživanju koristi se metod uslovnog vrednovanja (CV) kako bi se is-
pitale preferencije/stavovi ispitanika vezano za efikasnije upravljanje kvalitetom 
vazduha kroz smanjenje emisija gasova iz motornih vozila u gradu Najrobi u 
Keniji. Sistem platne kartice (PC) kao poboljšanji oblik upitnika olakšava proces 
vrednovanja stavova ispitanika u cilju određivanja medijane i srednje vrednosti 
koju su ispitanici voljni da plate kako bi doprineli poboljšanju kvaliteta vazduha 
u gradu. Primenom regresione analize ustanovljeno je da su ispitanici spremni da 
plate Kshs. 396.57 ($4.67) i srednju vrednost od Kshs. 244.94 ($2.88) kako bi se 
poboljšao kvalitet vazduha u gradu. Primetno je da su ove vrednosti u porastu kod 
pripadnika muške populacije, osoba sa većim primanjima, izvesnim prihodima na 
duži vremenski period i osoba koje žive u urbanom području, dok njihova vrednost 
opada sa godinama, udaljenošću od obližnjih puteva, i upotrebom motornih vozila. 
Generalno posmatrano, ovo istraživanje ukazuje na ogromnu podršku javnosti 
kada je reč o unapređenju kvaliteta vazduha u gradu, što je od presudnog značaja 
za efikasan razvoj i sprovođenje programa upravljanja kvalitetom vazduha. 

Ključne reči: 
kontigentno (uslovno) 
vrednovanje, 
spremnost za plaćanje (WTP), 
sistem platne kartice, 
kvalitet vazduha, 
Najrobi.
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