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Consumer willingness to pay for chicken welfare
attributes in Kenya

David Jakinda Otienoa and Sylvester Ochieng’ Ogutub

aUniversity of Nairobi, Nairobi, Kenya; bGeorg-August University of Goettingen,
Goettingen, Germany

ABSTRACT
This study provides new insights on consumer preferences for
chicken welfare attributes in a developing country context.
Further, the inclusion of chicken transportation methods as an
attribute is a useful contribution to empirical literature. Choice
experiment survey data from 200 chicken consumers in Kenya
were analyzed using random parameter logit model.
Consumers had a positive preference for use of certified trans-
portation, humanely slaughtered chicken and welfare labeling.
However, there was a negative preference for using antibiotics
in chicken production. Relative to the current price of chicken
meat, consumers were willing to pay a premium of 30% for
use of certified transport, 72% for animal welfare labeling,
135% for humane slaughter, 236% for nonuse of growth hor-
mones and 40% less for chicken reared in confined systems.

KEYWORDS
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Introduction

The growing global consumer concerns for ethical standards in food pro-
duction and distribution have increased recognition of animal welfare as
one of the most important dimensions of responsible and ethical food
chains (Maloni & Brown, 2006). The key aspects of animal welfare include
appropriate mechanisms in disease prevention, shelter, management, nutri-
tion, humane handling and humane slaughter. According to Wilkins et al.
(2005), the welfare of an animal should be considered in terms of the five
freedoms that were originally developed in 1993 by the United Kingdom
(UK) Farm Animal Welfare Council. These are: freedom from thirst, hun-
ger and malnutrition; freedom from discomfort; freedom from injury, pain
and disease; freedom to express normal behavior; and freedom from fear
and distress.
The debate on how farm animals should be treated has intensified in the

last decade, specifically among animal industry advocacy groups in devel-
oped countries. More particularly, intensified advocacy by animal rights
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activists has expanded awareness on farm animal welfare and considerably
reduced the incidences of animal welfare abuse in Europe and USA (Uzea,
Hobbs, & Zhang, 2011). Lusk (2011) observed that simply reducing meat
consumption or becoming a vegetarian is not enough to guarantee animal
welfare; rather, it is important to develop a market for animal welfare.
Steinfeld et al. (2006) argued that the pressure to double meat production
to satisfy the projected rise in demand for proteins by the year 2050 must
be handled without further ecological damage. Recent surveys indicate that
in the UK, about 85% of consumers consider animal welfare as an import-
ant issue (Clonan, Holdsworth, Swift, & Wilson, 2011). Norwood and Lusk
(2011) also found that more than two-thirds of consumers in the USA
expressed concerns on the need to treat domestic farm animals more
humanely. In Sweden, Hakansson et al. (2016) showed that optimization of
slaughterhouse capacities by proper selection of which animals to take to
which slaughterhouses and reduction of transport distances by 25% to 40%
through strategic slaughter during the transportation process considerably
improves overall animal welfare.
In developing countries however, there is a high level of animal welfare

abuse. For instance, Mogoa, Wabacha, Mbithi, and Kiama (2005) noted
that many domestic animals in Africa suffer welfare abuses manifested
through the following actions and/or conditions: neglect; malicious physical
injury; starvation; confinement; use of inappropriate modes or facilities for
transportation; overcrowding; overworking, inhumane treatment at slaugh-
ter, inhumane treatment during capture, branding, and inappropriate work-
ing tools. In Kenya, over two-thirds of households keep chicken (Omiti &
Okuthe, 2008) and chicken meat is a key delicacy to most consumers. Total
chicken production is about 40 million birds; 60% kept in semi-free range
systems while the rest are in confined production systems (Ipara, 2019).
However, the process of chicken production, transportation and slaughter
is fraught with inhumane practices. At the production level, the pressure to
earn more profits through intensification has led to confinement of chicken
in overcrowded cages and even use of certain potentially harmful chemicals
such as growth stimulants/hormones in order to expedite attainment of
market weights.
Further, it is not uncommon in Kenya to observe chicken being trans-

ported in non-designated and/or poorly designed modes such as on top of
passenger vehicles or tied upside down on moving bicycles or motorcycles
for many hours over long distances. Very cruel methods including twisting
of the neck, dipping live chicken in boiling water or plucking feathers of
live chicken are used to slaughter them. These inhumane practices expose
the chicken to extreme pain and suffering. Moreover, the mixing of chicken
from different sources during transportation and sale in open air markets,
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inappropriate disposal of sick and dead birds and poor mechanisms for dis-
posing waste in the food markets contribute to disease spread (Ayieko,
Bett, & Kabuage 2014). The situation is exacerbated by lack of regulation
on animal welfare in Kenya (Mogoa et al., 2005).
In developed countries, the existence of voluntary public concern for ani-

mals, tight animal welfare regulations as well as strong consumer pressure
groups help to enforce compliance with humane practices in the food value
chains. Hansson and Lagerkvist (2014) noted that identification of farmer
attitudes towards animal welfare is important for designing ways to
improve compliance with humane treatment of the animals. Further, tar-
geted insights from various studies that have assessed consumer willingness
to pay (WTP) for animal welfare attributes in meat products in the devel-
oped world form a crucial basis for animal welfare-friendly practices
(Carlsson, Frykblom, & Lagerkvist, 2007a,b; Lijenstolpe, 2008; Tonsor,
Olynk, & Wolf, 2009). Lundmark, Berg, Schmid, Behdadi, and R€ocklinsberg
(2014) noted that the focus on animal welfare has increased in developed
countries over the last five decades.
In Europe, the ‘Eurobarometer’ (European Commission, 2007) reported

that 77% of the citizens believed it was important to protect animal welfare.
Carlsson et al. (2007b) found that Swedish consumers were willing to pay
70% price premium for free-range eggs than regular eggs if battery cages
were legally forbidden. Indeed, the findings by Johansson-Stenman (2018)
in Sweden concluded that animal welfare should carry intrinsic weight in
public decision making in addition to effects through individual utilities. In
Germany, Makdisi and Marggraf (2011) observed that 59% of consumers
were interested in buying chicken from high animal welfare production sys-
tems and a further 82% of them were willing to pay more for chicken from
welfare-compliant systems. Gangnat et al. (2018) found that Swiss consum-
ers preferred dual-purpose poultry to chick culling; an indication of animal
welfare concern. In Australia and Hong Kong, Auger, Burke, Devinney, &
Louviere (2003) found high valuations of consumers’ aversion to animal
abuse and child Labor. Further, Yang (2018) showed that in Taiwan, con-
sumers were willing to pay more for animal welfare eggs due to their con-
cern for food safety. In developing countries; including Kenya however, no
study has focused on consumer preferences for animal welfare in chicken
and this study makes an important contribution in this respect.
Generally, consumers vary in their perceptions regarding animal welfare

and can be classified into three groups (Prickett, Norwood, & Lusk, 2010):
naturalists are more interested in allowing animals to exhibit natural
behaviors and exercise outdoors; price seekers are mainly concerned with
low product prices; and basic welfarists value animal welfare but perceive
that it can be achieved by just providing food, shelter, water, and treatment

JOURNAL OF INTERNATIONAL FOOD & AGRIBUSINESS MARKETING 381



from injury and disease. With respect to meat value chains, Lusk (2011)
identified three types of consumers: carnivores who only care about meat
consumption; compassionate carnivores who enjoy meat consumption but
are also concerned about animal suffering and; the vegetarians and vegans
who do not consume meat but are saddened by production and distribu-
tion processes that cause animal suffering. Since animal welfare is an out-
put of meat value chains that is not directly factored in conventional meat
prices, it is important to estimate the relative compensation that different
segments in the society would be ready to pay in order to offset the cost/
externality imposed by carnivores on the two other meat consumer types.
Understanding consumer attitudes and preferences for animal welfare

can help food producers and traders to target the compassionate consumer
by developing niche market strategies that address specific market segments
(Prickett et al., 2010). In Germany, Frey and Pirscher (2018) found positive
correlations between consumer WTP for animal welfare and their concern
for environment, altruism and less apathy. Moreover, Bennett, Anderson,
and Blaney (2002) found that UK consumers with high moral concern for
animal welfare issues were willing to pay more for products generated from
production systems designed with due considerations of animal welfare
aspects. Such an analysis of consumers’ concern for chicken animal welfare
in Africa has not been addressed in the literature. The present study con-
tributes to fill this critical knowledge gap by analyzing consumer WTP for
animal welfare attributes in chicken in Kenya. It is envisaged that such
insights will illuminate the understanding of policy makers to design and
enforce appropriate animal welfare-compliant regulations. Moreover as
noted by Bowles, Paskin, Gutierrez, and Kasterine (2005), compliance with
animal welfare standards can enable producers to access niche markets in
both the domestic as well as export arena.
As noted by Mulder and Zomer (2017), the costs associated with improv-

ing animal welfare can be recovered if consumers are willing to pay. Van
Horne and Achterbosch (2008) observed that failure to comply with animal
welfare standards limits developing country farmers’ prospects of exporting
to European markets. Indeed, Dentoni, Tonsor, Calantone, and Peterson
(2011) observed that all companies along the global meat value chains,
from farmers to retailers are obliged as a matter of necessity to cope with
the issue of animal welfare. In Kenya, though this critical issue is largely
missing from the country’s strategic priority on market-based agriculture
(article 4.3.1) of the existing national agribusiness strategy (Republic of
Kenya 2012; p.21), relevant empirical insights would help to ensure more
responsible value chain practices in chicken rearing and handling and thus
contribute towards sustainable development envisioned in the African con-
tinent-wide Malabo Declaration (African Union, 2014). Therefore,
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assessment of consumer preferences for animal welfare attributes is crucial
to enhance compliance with humane practices in chicken value chains.

Materials and methods

Choice experiment design

The choice experiment (CE) method (Adamowicz, Boxall, Williams, &
Louviere, 1998) was applied to investigate consumer WTP for chicken wel-
fare attributes. The CE approach is a stated preference ex-ante method for
assessment of goods/services that are not fully traded in the market and
would not be easily evaluated through revealed preference approaches
(Louviere, Hensher, & Swait, 2000). Choice experiments allow estimation of
tradeoffs among alternatives by replicating realistic purchasing scenarios
and enabling evaluation of multiple attributes. Moreover, as noted by
Salloum, Shenkman, Louviere, and Chambers (2017), the CE approach
enhances stakeholder engagement for program implementation.
The CE method was considered to be the most appropriate approach for

this study because concern for animal welfare is a relatively new concept
on which there is limited awareness, no regulation and formal practice in
Kenya, hence its valuation can only be done through a non-market
approach. In recent literature, applications of the CE method have been
extended to include evaluation of preferences for improvements in existing
policy interventions (Espinosa-Goded, Barreiro-Hurl�e, & Ruto, 2010).
Other such empirical applications of CE include assessment of quality
changes in environmental attributes (Hanley, Colombo, Tinch, Black, &
Aftab, 2006), consumer preferences for food safety (Loureiro & Umberger,
2007), consumer willingness to pay for broiler welfare in the Netherlands
(Mulder & Zomer, 2017), consumer preferences for apple attributes in Italy
(Ceschi, Canavari, & Castellini, 2018), consumer willingness to pay for
attributes of dietary food supplements in Korea (Cho & Choi, 2019) and
consumer preferences for domestic versus imported poultry products in
Ghana (Asante-Addo & Weible, 2019). In Kenya, the CE approach has
recently been applied to analyze farmers’ preferences for disease-free zones
(Otieno, Ruto, & Hubbard, 2011), consumer preferences for quality and
safety attributes of artisanal fruit juices (Otieno & Nyikal, 2017) and con-
sumer preference for vitamin-A fortified sugar (Pambo, Otieno, & Okello,
2017). The present study contributes to literature through application of
the CE method to understand consumer WTP for chicken welfare
attributes in Kenya.
We conceptualized animal welfare compliant chicken value chain designs

to comprise compulsory/mandatory aspects and voluntary attributes. The
compulsory requirements included: enactment of legal provisions that
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ensure chicken producers and all value chain actors adhere to animal wel-
fare features that consumers agree to pay for and; strict penalties for non-
compliant actors including consumers who renege on their commitment
through payment defaults or engaging in diversionary activities such as col-
lusion with other actors to perpetuate inhumane handling and treatment of
chicken. Voluntary features are the flexible attributes from which respond-
ents are allowed to pick their preferred levels and are the ones that typically
enter the CE design.
Our CE design process for chicken animal welfare compliant practices

involved extensive literature review; key informant interviews with animal
movement regulators at the Nairobi County office, experienced chicken
producers, traders, livestock extension personnel and veterinarians and; a
focus group discussion (FGD) with 11 randomly selected consumers repre-
senting possible diversities in age, gender, income, education and religious
spectrum. The main purpose of the FGD was to obtain common perspec-
tives on the importance of animal welfare compliance in the chicken value
chain. It was designed as a single FGD in line with the dimensions outlined
by Nyumba, Wilson, Derrick, and Mukherjee (2018). Following suggestions
by Bateman et al. (2002), the FGD was also used to validate attributes iden-
tified and levels for inclusion in the design. From this validation process,
six voluntary attributes were selected for the CE design. These included:
method of transportation; freedom of chicken movement; use of growth
hormones in chicken production; method of slaughter; animal welfare
labeling; and price per kilogram of chicken.
The attributes and their levels are presented in Table 1. Our inclusion of

transportation method is an addition to the attributes used by Mulder and
Zomer (2017). Besides the price attribute that was set at three levels, two
levels reflecting the current non-humane approaches and the globally
accepted humane way of handling chicken, were used for each of the five
other attributes.
The observed method of transporting chicken can be considered as certified

or non-certified. Certified transportation would entail use of spacious and well-
ventilated trucks or vehicles that are fitted with comfortable feeding facilities
and chicken are carried in upright position. This transportation attribute has
not featured in any previous CE design literature on WTP for chicken welfare
(such as Gangnat et al., 2018; Makdisi & Marggraf, 2011; Mulder & Zomer,
2017); it is therefore our innovative contribution.
Confinement of chicken in individual production cages restricts their

movement and denies them the freedom to freely interact with others and
to express normal behavior (Wilkins et al., 2005). This practice is increas-
ingly being applied in poultry production as a response mechanism to
rapid urbanization that puts pressure on land use; tough by-laws that

384 D. J. OTIENO AND S. O. OGUTU



prohibit uncontrolled movement of animals in cities and residential areas
and; the commercial desire to maximize economic returns through inten-
sive production systems. However, the pursuit of profit motives and pres-
sure to comply with laws should not be at the expense of animal welfare.
In the UK, Clonan et al. (2011) found that half of consumers bought free-
range poultry and were willing to pay more to allow natural behaviors.
In order to prevent harmful residual effect on human health and animal

welfare, the use of antibiotics and growth hormones either through feed or
injections to fasten chicken growth during their entire life is prohibited
(Botreau, Veissien, Butterworth, Bracke, & Keeling, 2007). However, this
practice has been reported in some countries (Kenya included) by pro-
ducers who want to unscrupulously expedite chicken growth in order to
reap supernormal profits. The attendant consequences include unfair short-
ening of chicken’s natural lifespan and potentially harmful side effects on
human health; therefore, the use of antibiotics and growth hormones
should be discouraged as a matter of urgency. In Ghana, Asante-Addo and
Weible (2019) noted that due to concern for food safety, consumers
preferred antibiotic/growth hormone-free poultry products.
The method of slaughtering chicken is very crucial in order to prevent

extreme pain and suffering. Humane methods that are generally recom-
mended include: professional stunning through use of captive bolt, gas or
electric power (Grandlin, 2017); and ‘Halal’, which is associated with
Islamic faith and entails use of a sharp knife without pre-stunning.
However, as noted by Mogoa et al. (2005), various cruel methods are used
to slaughter chicken in Kenya. These include: twisting chicken neck/

Table 1. Description of animal welfare attributes used in the choice experiment design.
Attributes Description of attributes Possible levels of attributes

Transport to slaughter/point of sale Use of well-equipped and
certified trucks

Non-certified;
Certified transport

Freedom of movement Confinement/enclosure of chicken by
restricting them in
individual cages

No; Yes

Production by use of antibiotics/
growth hormones

Use of antibiotics and growth
hormones that fasten chicken
growth but have residual effects
in human health and
animal welfare

Not permitted; Permitted

Method of slaughter Use of humane methods of slaughter
that do not involve stunning (i.e.,
Halal slaughter), twisting of neck
or cruel removal of feathers and
hot water while chicken is
still alive

Conventional non-humane
slaughter;
Humane slaughter

Animal welfare labeling Label indicating the chicken meat is
compliant with animal
welfare procedures

No; Yes

Price Price per kilogram for fresh
chicken (Kshs)�

600; 800; 1200

Note: �One hundred Kenyan shillings (Kshs) were equivalent to 1USD at the time of the survey.
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strangling, manually plucking chicken feathers while they are alive, and
painfully killing chicken by dipping them in boiling water before cutting
the neck.
Labeling of animal welfare compliance is meant to communicate to

consumers the fact that the production process and all associated value
chain aspects have adhered to requisite animal welfare conditions and
possibly entice the consumers to buy humane products. Thus, as noted
by Grebitus, Colson, and Menapace (2012), consumer purchase behavior
for existing and new attributes can be signaled by appropriate labels.
Allender and Richards (2010) also suggest that clear labeling may be a
more efficient way of motivating concern for animal welfare. Moreover,
Ingrassia, Columba, Altamore, and Chironi (2017) noted that effective
labeling that provide information on animal welfare compliance and pro-
duction methods that are safe to human health improve consumers’
preferences and willingness to pay higher prices for food products
in Italy.
Finally, the average price per kilogram of chicken from various retail out-

lets (Kshs 600; 1USD$ ¼ Kshs 100) was used as the base price level.
Following suggestions from the FGD, two other levels representing progres-
sive improvements in animal welfare compliance were included. In line
with insights from Olynk, Tonsor, and Wolf (2010), the price levels applied
in the CE design were consistent and comparable with the prevailing retail
prices in Kenya during the period of the survey. We used a range of prices
reflecting possible levels of animal welfare improvement as opposed to the
traditional Pigovian tax (for instance, a meat tax that would be represented
by a single level of the existing meat price), which does not account for
envisaged policy changes such as animal welfare and due to absence of
competitive markets that fully absorb social cost of production (Cowen,
2006). Contrary to Mulder and Zomer (2017), our study did not distinguish
between broilers and other chicken types because nearly 90% of chicken
consumed in Kenya is local variety and there is no considerable
price difference.
The CE design was generated following a two-step procedure using

NGENE software (ChoiceMetrics, 2009). In the first step, a fractional
orthogonal design was generated from the attributes and this was used in
an exploratory survey on a preliminary sample of 42 respondents. The
information gathered from this stage was analyzed to obtain prior parame-
ters. In the second step, the ‘priors’ were used to generate a D-optimal CE
design (i.e., a design which yields data that enable estimation of parameters
with significantly low standard errors at relatively smaller sample) (Bliemer
& Rose, 2010). The design had high D-optimality; a D-efficiency measure of
89.61%, and a relatively good utility balance; a B-estimate of 92.15% that
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surpasses the minimum threshold measure of utility balance; B-estimate of
70%. This shows there was an insignificant likelihood of dominance by any
alternative in the choice situations. Further, the CE design generated had
an A-efficiency measure of 88.66%; implying that the variance matrix could
yield reliable estimates (Huber & Zwerina, 1996).
The final design had 30 paired choice profiles that were randomly

blocked in the statistical design software (ChoiceMetrics, 2009) into five
sets of six choice tasks. Respondents were randomly assigned to one of the
five sets. Each choice task consisted of two alternatives (A and B) and an
opt-out/no buy alternative (C) in which all animal welfare attributes were
set at the ‘zero level’. During the survey, respondents were asked to con-
sider only the attributes presented in the choice tasks and to treat each
choice task independently. One of the choice tasks presented to respond-
ents is illustrated in Table 2.
Overall, the design generated in this study fulfills the optimal CE design

dimensions suggested by Caussade, Ortuzar, Rizzi, and Hensher (2005);
ensuring that respondents are presented with manageable and less-complex
choice tasks comprising: four to six attributes at two to three levels, three
to five choice alternatives and less than ten choice tasks in repeated choice
situations. A pretest of the CE questionnaire on a further 36 respondents
showed that up to six choice tasks could be managed by a respondent.

Sampling and data collection

Data were collected from a survey of chicken consumers in Nairobi, the
capital city of Kenya. Nairobi was selected because it is the economic hub
of Kenya that contributes 20% of the national gross domestic product com-
pared to 46 other counties/towns; it has the least poverty rate of 16.7%
compared to the national average of 36.1% (KIPPRA, 2018, p.133). It is
also a cosmopolitan city with 15% of the national population with a grow-
ing middle class that provide high demand for chicken from across the
country and it has a large number of live bird markets where chicken are
slaughtered often using unregulated methods (Ipara, 2019). Nairobi was
also of interest to this study in order to assess if the recently introduced

Table 2. Example of choice options presented to respondents.
Attributes Chicken type A Chicken type B Neither A nor B

Certified transport facilities No Yes
Confinement/restricted movement Yes No
Use of antibiotics and growth hormones Yes No
Slaughter method Humane Non-humane
Animal welfare labeling Yes No
Price (Kshs per kilogram) 1200 600
Which ONE would you buy?
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penalty of 20% on the value of any domestic animal found in urban resi-
dential areas had any influence on consumer preferences.
From a target population of N¼ 2,250,853 adults aged between 18 and

75 years in Nairobi, a sample size n¼ 385 was expected based on Cochran
(1977), with p¼ 95% and e¼ 5%. However, like in other urban consumer
preference surveys such as Ceschi et al. (2018), 154 respondents declined
the survey due to their busy schedules and other personal reasons, leading
to a 60% response rate. The eventual valid sample used in the analysis was
200 because 31 incomplete questionnaires were removed. A multistage sam-
pling approach (Battaglia, 2011) was applied to select the respondents.
First, the consumers were purposively drawn from residential areas, main
commercial centers and markets with high concentration of chicken trade
in Nairobi city. In the second stage, a systematic random sampling method
was used to select every second and fifth respondent respectively, from
sparsely and densely populated areas. In order to correctly capture the con-
centration of chicken trade and slaughter, over half (53%) of the respond-
ents were interviewed in open air markets, 25% in food kiosks/restaurants,
18% in residential areas and the remaining smallest percentage in
supermarkets.
Data were collected through face-to-face interviews using structured

questionnaires at places of residence, retail outlets and restaurants. To qual-
ify for interview, one had to be an adult of 18 years or above, and be a
regular purchaser or consumer of chicken; at least once a week. Following
the suggestions of Bennett and Birol (2010, p.302) face-to-face interviews
were preferred to other survey methods because in a developing country
context like Kenya, they enable clarification of questions and choice tasks
to the respondents, and ensure the correct member of the household
responds to the survey to minimize response biases. Our survey question-
naire was structured in a similar format as that of Ingrassia, Sgroi, Tudisca,
and Chironi (2017). The questionnaire had four main sections: questions
seeking information on consumers’ purchase and consumption behavior
were placed in section one; the second section captured awareness and per-
ceptions on animal welfare; section three had a brief explanation of the
meaning and relevance of chicken welfare attributes included in the study
and their levels, followed by CE design profiles and choice question while;
the final section had socio-demographic questions.
During the CE survey, respondents were requested to make honest

choices with the assurance that there were no wrong or right answers. To
reduce information asymmetry regarding a new concept like animal wel-
fare, brief text was provided to explain the differences between conven-
tional practices and the animal-welfare compliant attributes shown earlier
in Table 1. Additionally, to reduce hypothetical bias inherent in stated
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preference studies as noted by Fifer (2011), the suggestions by
Chowdhury, Meenakshi, Tomlins, and Owori, (2011) were applied; thus,
the respondents were asked to treat the choice situations as if they were
practically buying the selected chicken options, though in a hypothetical
survey situation.

Econometric model estimation

The analysis of CE data is anchored on two main theoretical foundations:
Lancastrian theory of value (Lancaster, 1966), which posits that the prefer-
ence for a good/service is based on preferences for its components rather
than the good/service per se and; the random utility framework, whereby
respondents are assumed to make choice alternatives that they deem to
yield maximum satisfaction levels relative to the non-chosen options
(McFadden, 1973).
In order to account for preference heterogeneity, the suitability of both

the random parameter logit (RPL) and latent class model (LCM) for our
dataset were explored. The RPL model, commonly referred to as the mixed
logit, was found to fit the data better and hence no further reference is
made to the LCM1. Recent empirical applications of the RPL to assess con-
sumer preferences for product attributes include Cho and Choi (2019) and,
Otieno and Nyikal (2017). Following Revelt and Train (1998), the utility
obtained by individual n from alternative i in choice situation or time
period t was specified as:

Uint ¼ bnXint þ eint (1)

where Xint is a vector of observable variables, bn is an unobserved coeffi-
cient vector for each individual and varies in the population with a density
function f(bnjh) whereby h are the parameters of the distribution e.g., its
mean and variance. The eint is an unobserved random term assumed to be
identically independently distributed (IID). Conditional on bn, the probabil-
ity that individual n chooses alternative i in choice situation t is given by
slight modification of the standard multinomial logit (MNL) model as:

LintðbnÞ ¼
exp ðbnXintÞP
j2C exp ðbnXjntÞ (2)

Let i(n,t) denote the alternative chosen by individual n in choice situ-
ation t. The probability of individual n’s observed sequence of choices, con-
ditional on bn, is simply the product of standard MNL models.
Assuming that the individual tastes, bn, do not vary over choice situa-

tions for the same individual in repeated choice tasks but are
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heterogeneous over all individuals, this probability is expressed as:

GnðbnÞ ¼
Y
t

LintðbnÞ (3)

The unconditional probability for the sequence of choices made by indi-
vidual n is expressed as:

PnðhÞ ¼
ð
GnðbnÞf ðbnhÞdbn (4)

There are two noteworthy sets of parameters in this expression: bn is a
vector of parameters specific to individual n representing the individual’s
tastes, which vary over people, and h are parameters that describe the dis-
tribution of the individual-specific estimates such as the mean and covari-
ance of bn. The objective in RPL is to estimate the h. This is usually done
through simulation of the choice probability because the integral in
Equation 4 cannot be computed analytically due to lack of a closed math-
ematical form. The log-likelihood function is expressed as:

LLðhÞ ¼
X

n
ln PnðhÞ (5)

The Pn(h) is approximated by a summation over randomly chosen values
of bn. For a selected value of the parameters h, a value of bn is drawn from
its distribution and Gn(bn), i.e., the product of standard MNL models, is
computed. Repeated calculations are done for several draws and the average
of the Gn(bn) is considered as the approximate choice probability, as
expressed in equation 6 below:

SPnðhÞ ¼ 1
R

� �XR
r¼1

Gnðbrjhn Þ (6)

where R is the number of draws of bn, bn
rjh is the r-th draw from f(bnjh)

and SPn is the simulated probability of individual n’s sequence of choices.
Following Train (2003), the simulation was based on Halton intelligent
draws, which has been shown to yield more accurate results compared to
independent random draws. Up to 100 Halton draws were used in the sim-
ulations. The simulated log-likelihood function is constructed as:

SLLðhÞ ¼
X

n
ln
�
SPnðhÞ

�
(7)

The estimated parameters are those that maximize SLL (h). With price as
one of the animal welfare attributes in the X vector, the consumers’ mar-
ginal willingness to pay (WTP) or ‘part worth’ for each of the other
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non-price attribute levels was computed as:

WTP ¼ �1 � bk
bp

 !
(8)

where bk is the estimated coefficient for a food quality or safety attribute
level in the choice set and bp is the marginal utility of the price attribute
(Hanemann, 1984).
Finally, the overall WTP or compensating surplus (CS) measure for dif-

ferent animal welfare policy scenarios were analyzed as follows:

CS ¼ �1
bp

ðU1 � U0Þ (9)

where U1 represents the value of indirect utility associated with attributes
of the animal welfare scenario under consideration, while U0 is the indirect
utility of the opt-out scenario. Discrete choice analysis of individual prefer-
ences was undertaken using NLOGIT econometric software (Greene, 2007).

Results and discussion

Respondents’ socio-demographics

Some of the main characteristics of the respondents are reported in
Table 3. Majority of the consumers were male, earned monthly income
between Kshs 20,001 to 50,000, professed Christian faith and had

Table 3. Respondents’ characteristics.
Variable Statistic (n¼ 200)

Religion % of respondents
Christian 81.0
Muslim 2.5
Others 16.5

Gender
Male 58.0
Female 42.0

Monthly household income (Kshs)
Below 20,000 35.5
20,001–50,000 46.0
50,001–100,000 13.5
100,001–150,001 3.0
Above 150,001 2.0

Highest formal education completed
Primary 6.5
Secondary 30.5
Tertiary certificate 8.0
Diploma 20.5
Undergraduate degree 27.5
Postgraduate degree 5.5

Mean SD
Respondent’s age in years 35.4 10.5
Years of formal education 13.7 2.6
Household’s monthly income (Kshs) 45,813.0 47,476.5
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completed secondary level of education (total of 12 years of formal examin-
able schooling). In particular, the average age of about 36 years for the
respondents, with 13.7 years of completed formal education and mean
monthly income of Kshs 45,813 (about USD$460) show that the sample is
relatively middle-aged, well educated to understand animal welfare concepts
and is a middle-income category that represents the main segment of the
population that accounts for a greater share of the demand for chicken,
hence can possibly pay premium for ethical considerations such as ani-
mal welfare.

Consumers’ chicken purchase behaviour and perceptions on animal
welfare attributes

Results of consumers’ purchase and consumption behavior on chicken,
their awareness and perceptions on animal welfare attributes are shown in
Table 4. Nearly half (46%) of the consumers buy slaughtered fresh chicken
while another one-third prefer live chicken compared to other forms.
Typically, half of the consumers buy full chicken (about 2 kilograms) while
the rest buy in smaller quantities ranging from quarter to one kilogram.
Over 90% of the respondents consume chicken with cereal meals (maize
meal, potato chips or chapati).

Table 4. Consumer’s purchase behavior and perceptions on animal welfare attributes.
Variable % of respondents (n¼ 200)

Form of chicken bought
Slaughtered fresh 46.0
Live chicken 30.5
Boiled/fried/stewed 12.0
Roasted 11.5

Units bought
Full chicken (2 kilograms) 51.5
One kilogram 11.5
Half a kilogram 21.5
Quarter of a kilogram 15.5

Chicken consumed with
Cereals (maize meal/chips/chapati/rice) 93.0
Alcoholic drink 3.5
Nonalcoholic drink 2.0
Chicken only 1.5

Awareness of animal welfare 71.0
Main source of animal welfare information

Media 45.5
Public institutions 23.1
Farmers 19.6
Researchers 11.9

Relative importance of animal welfare attributes
Price 92.0
Use of growth hormones in production 82.0
Labeling for animal welfare 71.5
Method of slaughter 57.0
Means of transport used 51.5
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Up to 71% of the consumers were aware of animal welfare concept.
With this high level of awareness, it is expected that the consumers would
be able to understand animal welfare attributes and make reasonable trade-
offs. Media channels such as radio, television and newspapers were
reported as the main sources of information on animal welfare (45.5%), fol-
lowed by public institutions, farmers and researchers.
Consumers were asked to indicate whether they consider animal welfare

attributes as important aspects, besides price when buying chicken. Price
was the most important attribute (for 92% of the respondents). Among the
animal welfare attributes, most consumers were concerned with use of
growth hormones in chicken production (82%) and labeling for animal
welfare (71.5%), while the method of slaughter and transportation were
only perceived to be important by slightly over half of the consumers.
Collectively, the finding that more than half of the respondents perceived
all the animal welfare attributes included in the study to be important
means that these are useful attributes for understanding consumer willing-
ness to pay for the inclusion of such attributes in chicken production
and trade.

Willingness to pay for chicken welfare attributes

The consumers were asked on their preferences for various combinations
of attributes that represent humane treatment of chicken. Utility parameters
for all attributes except price were entered as random variables assuming a
normal distribution. The rationale for this is that animal welfare is a rela-
tively contentious subject that generally elicits both positive and negative
opinions in public policy debates. The distribution of price is fixed to elim-
inate the risk of obtaining extreme negative and positive tradeoff values
(Revelt & Train, 1998). Results of chicken consumer preferences for animal
welfare attributes are shown in Table 5.
The RPL model provides a better model fit as demonstrated by the

improvement in the adjusted pseudo-R2 from 20% in the MNL to 31% in
the RPL, and log likelihood of �880.2 in the RPL compared to �934.2 in
the MNL. Chicken consumers in Nairobi, Kenya had a positive and signifi-
cant preference for use of certified transportation means, humane slaughter
of chicken and animal welfare labeling of chicken. In addition, the consum-
ers showed a negative preference for use of antibiotics in chicken produc-
tion. However, the consumers preferred restricted movement of chicken,
which violates free movement that is consistent with animal welfare
requirements. A further probing of this revealed that the consumers were
hesitant to allow free movement of chicken due to urban by-laws that pro-
hibit animal rearing in public places and the fear of disease contamination

JOURNAL OF INTERNATIONAL FOOD & AGRIBUSINESS MARKETING 393



if chicken were left to wander freely. Thus, urban consumers seem to be
reluctant to buy live chicken from free range systems due to a 20% penalty
on any domestic animal found in residential areas of Nairobi. The statistic-
ally significant derived standard deviations show that chicken consumers in
Nairobi have heterogeneous preferences for all the attributes considered in
the study. Moreover, the statistical significance and negative sign of the
price coefficient permits the computation of tradeoff measures or willing-
ness to pay (WTP) estimates that explain the monetary value that respond-
ents attach to each attribute of animal welfare.
Marginal WTP estimates are presented in Table 6. Ceteris paribus, con-

sumers are willing to pay Kshs 788 to 793 for use of certified transport;
399 to 406 for confinement of chicken; 2,007 to 2,017 to prevent use of
antibiotics in chicken production; 1,405 to 1,410 for humanely slaughtered
chicken; and 1,027 to 1,029 for animal welfare labeling. Compared to the
current price per kilogram of chicken, the WTP estimates show that con-
sumers would pay a premium of 30% for use of certified transport, 72% for
animal welfare labeling, 135% for humane slaughter, 236% for nonuse of

Table 5. Random parameter logit estimates for animal welfare attributes.
Variable Coefficient Standard error t-ratio p-Value

Certified transport 1.390 0.199 6.976 .0000
Restricted movement 0.708 0.186 3.804 .0001
Use of antibiotics �3.536 0.391 �9.053 .0000
Humane slaughter 2.474 0.268 9.243 .0000
Animal welfare label 1.807 0.216 8.383 .0000
Price �0.002 0.0003 �6.798 .0000
Derived standard deviations of parameter distributions
SdCERT 1.248 0.236 5.283 .0000
SdRESTRICT 1.676 0.246 6.810 .0000
SdANTIBIOTIC 2.513 0.391 6.426 .0000
SdHUMANE 1.068 0.285 3.747 .0002
SdLABEL 0.666 0.407 1.637 .1017

Log likelihood �880.198
Adjusted Pseudo-R2 30.60
n(respondents) 200
n(choices) 1200

Note: starting MNL pseudo-R2¼ 20.07; log likelihood ¼ �934.242.

Table 6. Marginal WTP estimates for animal welfare attributes (Kshs).
Variable WTP t-ratio p-Value

Certified transport 790.89 8.143 .0000
(788–793)

Restricted movement 402.63 4.157 .0000
(399–406)

Antibiotics �2011.63 �7.860 .0000
(�2017 to �2007)

Humane slaughter 1407.59 10.550 .0000
(1405–1410)

Animal welfare label 1027.88 9.570 .0000
(1027–1029)
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growth hormones and 40% less for chicken reared in confined production
systems. These absolute WTP values though much higher than the average
chicken price, should only be interpreted as an indication of the strong
preference by consumers on the need to incorporate animal welfare aspects
in the chicken value chain.
A comparison of the results in Tables 4 and 6 show that, consumers are

consistent in their perceptual ranking of the relative importance as well as
monetary valuation of the growth hormones and transportation methods.
The relative economic value attached to humane slaughter method is how-
ever, higher than welfare labeling.

Estimation of compensating surplus for chicken welfare scenarios

Compliance with animal welfare aspects requires consensus building among
different stakeholders and a phased implementation approach involving dif-
ferent resource requirements at different stages. In order to illustrate how
implementation would proceed based on the WTP results obtained, four
possible scenarios with different combinations of chicken welfare aspects
were considered and compensating surplus (CS) estimates were computed
for these scenarios. The CS results are presented in Table 7.
Scenario 4 with certified transport, restricted movement, no antibiotics,

humane slaughter and animal welfare labeling has the highest CS (3,629),
while scenario 3 that entails no certified transport, free movement, use of
antibiotics, non-humane slaughter method and no welfare labeling has the
lowest CS (�2,012). Generally, scenarios with humane slaughter (scenario
1, 2, 4) have positive CS while scenario 3 with non-humane slaughter has a
negative CS. This suggests that the consumers are more concerned with the
method of slaughter and indeed they would want chicken to be slaughtered
in a way that does not cause extreme pain and suffering to those being

Table 7. Compensating Surplus (CS) for animal welfare policy scenarios.
Attribute

Scenario
Certified
transport

Restricted
movement

Use of
antibiotics in

chicken
production

Humane
slaughter

Animal
welfare labeling

Compensating
surplus
(in Kshs)

1 � � � � � 1,617.37w
(175.03)

2 � � � 2,601.11
(220.89)

3 � �2,011.63
(255.93)

4 � � � � 3,629.00
(291.04)

Notes: � indicates presence of an attribute at the non-zero level. W; all the CS estimates are statistically signifi-
cant at 1% level. Corresponding standard errors are shown in parentheses..
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slaughtered as well as psychological disturbance to other live animals
on site.
Among the scenarios with humane methods of slaughter, presence of

antibiotics and lack of animal welfare labels tend to push the CS down-
wards as noted in scenarios 1 and 2 (CS of 1,617 and 2,601, respectively):
an increment of 170% and 334% of current average price of chicken per
kilogram. Although the CS estimates are higher than the price of chicken
per kilogram, what is important to policy is not the absolute values per se,
but the indication that consumers are indeed willing to pay more for inclu-
sion of animal welfare aspects in chicken production and trade. In terms of
implementation, these CS estimates would have to be considered together
with other contextual issues such as the cost of chicken production and
marketing, as well as costs of regulatory compliance in determining the
actual chicken prices that are not only affordable to consumers, but also
enable investors at different levels of the value chain to obtain opti-
mal returns.

Conclusions and policy implications

The study used choice experiment method to provide insights on consumer
preferences for various welfare attributes in chicken. The RPL model was
estimated to examine potential heterogeneity across consumers and their
preferences for various welfare attributes in chicken. The derived standard
deviations were highly significant indicating that chicken consumers in
Nairobi, Kenya have widely varying preferences for the welfare attributes
considered. The study also estimated WTP for five welfare attributes in
chicken namely; certified transport, restricted movement, use of antibiotics,
humane slaughter and animal welfare label.
Several important results were drawn from the analysis. First, consumers

attached highest value against the use of antibiotics or growth hormones in
chicken. This is believed to be due to consumers’ perception of likely health
risks of using such antibiotics. Second, consumers also attached high posi-
tive values in support of humane slaughter of chicken, animal welfare label-
ing and certified transport, in decreasing order of importance. Lastly,
consumers were willing to pay less for free movement of chicken. A further
examination of this finding indicated that the Nairobi city county’s by-laws
which restrict movement of animals had an influence on the findings.
This study makes an important pioneer contribution to the literature on

chicken welfare aspects in a developing country context, especially within
sub-Saharan Africa. The available literature on consumer preferences for
chicken welfare features all focus on European contexts; Germany, the
Netherlands and Switzerland. Moreover, the estimation of consumer WTP
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for chicken transportation methods provides new empirical insights since
previous studies omitted this attribute.
The study provides policy makers in developing countries with context-

ual novel ideas to inform policy formulation. Specifically, certain key inter-
ventions are necessary following on these findings in order to enhance
compliance with animal welfare aspects. First, chicken producers should be
sensitized on the potential benefits of animal welfare compliance. Second,
enactment of laws that promote animal welfare and strict monitoring to
ensure adherence are necessary. Third, punitive measures should be insti-
tuted to deter exposure of chicken to extreme suffering. Such measures
could include penalties in form of hefty fines and prosecution. Finally,
targeted investments in the provision of welfare-conducive transport facili-
ties and mobile abattoirs would minimize the exposure of chicken to
unnecessary pain during transportation.
Our analysis focused on consumer preferences for animal welfare attrib-

utes. Further studies could offer more insights by investigating the relative
perceptions of other value chain actors, especially chicken producers, trad-
ers and transporters on animal welfare, and their preferred tradeoffs
between animal welfare attributes and commercial objectives. This study
examined consumer preferences in an urban setting and thus the high
WTP values could be as a result of relatively higher urban purchasing
power. A comparative analysis of WTP for animal welfare attributes
between rural and urban consumers may show more interesting dynamics
in developing countries. Future studies could also offer more exciting
insights by comparing WTP of mutually exclusive categories of chicken
purchasers and consumers.

Note

1. In practice, either of these methods is robust enough for the analysis of preference
heterogeneity. There are no theoretical grounds for the choice of one over the other
(Greene & Hensher, 2003).
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