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Abstract

Micronutrient deficiency is among the most significant public health problems in Ethiopia. In this setting, food fortification
has been identified as a cost-effective and sustainable strategy to deliver essential micronutrients. Safety certification and
nutrition education messages can be used to nudge people to choose fortified foods. However, there is little evidence as to
the effectiveness of such interventions in this context. This paper aims to fill this gap. We focus on cooking oil, as it has been
identified as an ideal candidate for vitamin A fortification in Ethiopia. To study consumers’ willingness to pay (WTP) for
safety certification and vitamin A fortification, we implemented a stated choice experiment on 996 randomly selected urban
consumers to reveal preferences required to calculate WTP. To estimate the causal effect of messages on consumers’ WTP
for fortification, a nutrition message on the benefits of vitamin A was provided to 518 randomly selected participants. We
found that consumers valued safety certification. This finding holds for certification issued by both government and private
parties, with a higher value ascribed to the former. We also found that urban consumers were willing to pay a premium for
vitamin A fortification. The nutrition message increased WTP for fortification, albeit only slightly. Finally, we found that the
effect of safety certification on consumers’ WTP for fortified cooking oil was higher than its effect on WTP for non-fortified

oil, indicating that urban consumers value certification even more when fortification is involved.

Keywords Fortification - Food safety - Choice experiment - Consumer - Nutrition message

1 Introduction

In recent years, considerable efforts have been made to
reduce micronutrient malnutrition, which contributes sub-
stantially to the global burden of disease (Tulchinsky, 2010).
While adequately tackling multiple burdens of micronutrient
deficiency could require several complementary approaches,
food fortification is arguably the most effective, economical
and practically feasible method to enhance the availability of
the most limiting micronutrients: vitamin A, iron, and zinc
(Das et al., 2013; WHO, 2006). Food fortification involves
improving the nutritional value of processed staple foods,
mostly flours and edible oils, by adding essential vitamins
and minerals. It often targets urban people, who are most

< Kaleb S. Jada
kaleb.jada@wur.nl

Development Economics Group (DEC), Wageningen
University and Research, Wageningen, The Netherlands

The International Crops Research Institute for the Semi-Arid
Tropics (ICRISAT), Nairobi, Kenya

likely to consume processed foods. While fortification has
been a well-established strategy to prevent vitamin and min-
eral deficiencies in industrialised countries for many decades
(Bishai & Nalubola, 2002; WHO, 2006), large-scale fortifi-
cation has only recently been applied in developing countries
(Miller & Welch, 2013; Osendarp et al., 2018).

The success of fortified foods essentially relies on
whether they are accepted and consumed by the target pop-
ulation. Fortification programs can be mandatory, whereby
producers of specific fortifiable products must comply with
national standards, or voluntary, whereby producers may
choose whether they fortify or not. When fortification is vol-
untary, it is important to establish whether there is a demand
for fortified food. It is also important to have evidence-based
interventions to encourage healthier food choices.

Several studies have shown that African consumers are
willing to pay a premium for nutritionally enhanced foods
and that the provision of nutrition information is an impor-
tant lever (Birol et al., 2015; Chege et al., 2019; De Groote
et al., 2017; Mabaya et al., 2010; Oni, 2012). Most of these
studies focus on rural consumers, while evidence is limited
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for the urban setting. In addition, these studies do not explic-
itly examine food safety issues and the role of safety certifi-
cation. The implicit assumption is that food safety issues are
not of great concern. This seems an unrealistic assumption,
given the rising concerns in developing countries regarding
food fraud, adulteration, and toxic residues from pesticides
and feed additives (Ortega & Tschirley, 2017).

One country in which the above-mentioned problems
are prevalent is Ethiopia. Diets in Ethiopia are often domi-
nated by starchy staple foods and do not provide the required
amounts of important micronutrients (EPHI, 2013; Gebru
et al., 2018), making micronutrient deficiencies a wide-
spread public health problem (EPHI, 2016). Nor is the
country free of food safety incidents. In mid-2008, there
was a major incident of poisonous edible oil in Addis Ababa
with 12 confirmed deaths (Alebachew et al., 2013; Assefa
et al., 2013), and more recently local media has contained
reports of unsafe cooking oil. As a result of such incidents,
urban consumers in Ethiopia are more concerned about
the safety of their food than about its nutritional content
(Melesse et al., 2019). Food fortification has been identified
as an important strategy in nutrition programme documents
(EPHI, 2016; Head et al., 2014), but it may be a difficult goal
to achieve. Given the visibility and acuteness of food safety
problems (Drost et al., 2011), people might be prepared to
pay only a smaller premium for fortified food than for food
that is certified safe. More importantly, poor people may be
willing or able to pay only one premium and prioritise safety
at the cost of fortification. However, the interaction between
food safety concerns and fortification in Ethiopia has not
received empirical scrutiny.

This study aims to address this gap in knowledge. We
implemented a stated-choice experiment on 996 randomly
selected consumers in the city of Addis Ababa in Ethio-
pia to study consumers’ WTP for biofortification and the
impacts of food safety certification and nutrition messaging.
We focused specifically on WTP for cooking oil because
it has been identified as an ideal candidate for vitamin A
fortification. The consumption of cooking oil is widespread
and consistent throughout the year (EPHI, 2013; Head et al.,
2014). Vitamin A is found to be more stable in oils than in
any other food, and oil aids vitamin A absorption (Didsady
& Venkatesh-Mannar, 2013). Besides, the fortification pro-
cess does not change the appearance, taste, texture, flavour,
or shelf life of edible oils (Chaudhry, 2018). Finally, the risk
of excessive intake of micronutrients by young children is
lower for cooking oil than for the alternative option wheat
flour (EPHI, 2013).

Our study yielded the following findings. First, the urban
consumers were willing to pay a premium for food that is
certified to be safe for human consumption. Second, they
were willing to pay a premium for vitamin A fortification,
yet this premium was lower than for safety certification.
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Third, nutrition messaging increased WTP for fortification,
albeit slightly. Finally, we found that the effect of safety cer-
tification on WTP was higher for fortified cooking oil than
for non-fortified oil, indicating that urban consumers value
certification even more when fortification is involved. Taken
together, these results suggest that, to support increased con-
sumption of fortified foods, certification and provision of
health messages are feasible behavioural change intervention
strategies.

The rest of the paper is structured as follows. Section 2
outlines the design of the choice experiment, the sampling
strategy and the methods used to analyse the data. Section 3
presents and discusses the results of the paper. Section 4
draws policy implications and Sect. 5 concludes the paper.

2 Material and methods

2.1 Design of the choice experiment and selection
of attributes

We used discrete choice experiments to elicit the preferences
of consumers for edible oil with different characteristics.
Discrete choice experiments are based on Lancasterian con-
sumer theory, which postulates that goods and services are
essentially bundles of various attributes and that the value of
particular goods or services to a consumer is determined by
the relative importance of these attributes (Lancaster, 1966).
In choice experiments, choice sets are typically framed in
a way that closely reflects the actual purchase decisions
of consumers. As a result, choice experiments allow the
investigation of the valuation of a new product with one or
more new attributes for which there is no revealed prefer-
ence history. This is the case for our experimental study. In
our experiment, participants are asked to choose between
hypothetical alternatives, and there are no real consequences
associated with the choice. Such responses to hypothetical
choices may differ from real-world behaviour (Hensher
et al., 2015). Nevertheless, discrete choice experiments have
successfully tested theoretical links with real behaviour, and
they allow researchers to gain an understanding of how peo-
ple actually make choices (Louviere et al., 2010).

Our two core attributes are ‘fortification’ and ‘certifi-
cation’. The ‘fortification’ attribute refers to whether the
cooking oil is fortified with vitamin A or not and therefore
has two levels. While certification could in theory reflect
fortification status, in the study context, it reflects food
safety. More specifically, we are referring to a third-party
verification that the food is free of contaminants and has met
accepted food safety standards that are set to lower the inci-
dence of foodborne illness. We included three levels: public
certification, private certification, and no certification. In
Ethiopia, a government agency, namely the Food, Medicine
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Table 1 Attributes and attribute levels for the choice experiment

Attributes Description Levels considered
Price The market price of one litre of oil in Ethiopian birr 3 levels (38, 51 and 64 ETB/litre)
Origin Whether or not the cooking oil is produced domestically 2 levels (Yes and No: reference point)

Fortification status

Certification status
and who certified it

Whether or not the cooking oil is fortified with Vitamin A
Whether or not the oil is deemed safe for human consumption

2 levels (fortified and not fortified: reference point)

3 Levels (certified by government entity, certified
by the private entity, and not certified: reference
point)

and Health Care Administration and Control Authority,
is responsible for ensuring the safety and quality of food
manufactured, imported, exported, distributed or made avail-
able for human consumption (FDRE, 2014). As a response
to current contamination and adulteration problems, the
Quality and Standards Authority of Ethiopia (QSAE) has
started an initiative for testing and certification of edible
oil together with development partners (MDG Achievement
Fund, 2011), but this has yet to reach the implementation
stage. Currently, the involvement of the private sector in
food safety inspection and certification is limited. However,
as the food chain becomes more complex and the pressure
to enhance food safety increases, it is expected that public
efforts will need to be supported by engaging the private
sector in certification activities. We included private certi-
fication as one of the levels of the certification attribute to
assess the preference for this approach by consumers.

We included two additional attributes: ‘price’ and ‘ori-
gin’. We limited the attributes to four so as to reduce the
cognitive burden on respondents and thereby increase the
quality of our data. The ‘price’ attribute is the price of cook-
ing oil per litre in Ethiopian Birr (ETB). This attribute is
relevant in the estimation of the utility derived from the
other attributes of the product. Based on a realistic average
price in the oil market, three levels were proposed: 38, 51,
and 64 ETB/litre.! The ‘origin” attribute describes the place
where the cooking oil was produced. The origin attribute
has two levels: the oil is either produced domestically, or
it is imported. The inclusion of this attribute results from
the findings of a relevant study (Sertse et al., 2011) and our
understanding of the cooking oil market.

We conducted a pre-test to see whether the attributes
included were relevant and whether the levels for each attrib-
ute were plausible and understandable. The test results show
that respondents paid attention to the proposed attributes and
the attribute levels made sense from their perspective. How-
ever, we had to revise the levels for the price attribute, as
the initial price range was found to be too narrow to trigger

! During the survey period, 1 USD was about 26.81 ETB.

relevant trade-offs. Table 1 shows the final set of attributes
and their respective levels.

We used the D-optimal approach of fractional factorial to
design the experiment with the help of SAS software (Kuh-
feld, 2010). This design approach generates choice sets that
allow the estimation of all main and key interaction effects.
The other advantage of this approach is that it reduces the
predicted standard errors of parameter estimates and gives
unbiased estimates (Carlsson & Martinsson, 2003; Hoyos,
2010; Rose et al., 2008). Using a D-optimal design, we
generated 24 choice sets using random selection without
replacement. To promote response efficiency and reduce
the cognitive burden on respondents, the choice sets were
optimally divided into four equal blocks using SAS macros
to ensure orthogonality between the blocking factor and all
of the attributes of all alternatives (Kuhfeld, 2010). Each
choice set consisted of two cooking oil alternatives (Options
1 and 2) and a no-buy option (Option 3). The design has a
maximum between-attributes covariance of 0.04, suggesting
a highly optimal and balanced orthogonal design.

2.2 Sampling strategy and data collection

Data collection took place in Addis Ababa in the fall of
2017 using a computer-assisted personal interview (CAPI)
method. We used a multi-stage sampling procedure to select
respondents. In the first stage, we purposively grouped the
ten sub-cities of Addis Ababa into six strata based on loca-
tion and on food expenditure per capita and total calorie
(gross) intake per individual per day (CSA, 2008). Four of
the strata consisted of two similar and in most cases neigh-
bouring sub-cities. The remaining two strata consisted of
one sub-city each, Bole sub-city and Akaki-Kaliti sub-city.
We then randomly selected one sub-city from each of the
four strata and included the two other sub-cities, giving us
six sub-cities in total.

In the second stage, all the woredas (districts) in each
of the study sub-cities were clustered into three develop-
ment strata, high, medium, and low, based on a qualitative
assessment by local experts. From four sub-cities we ran-
domly selected three woredas, one from each stratum. From
two sub-cities with a relatively large number of woredas
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Block1 Question 1 Option 1 Option 2 | Option 3
Price (birr/Lt.) 64 51 Neither
Origin Gov’t Gov’t Option 1 nor
Fortification status Imported Imported | Option 2 is
Certification status Yes Yes preferred
I would choose: Please mark only one box

Fig. 1 Example choice set

(Bole and Yeka), we randomly selected four woredas: one
woreda from each stratum, and one additional woreda from
the stratum that had the highest number of woredas. This
process resulted in a total of 20 woredas. In the third stage,
two ketanas, or further sub-divisions of the woredas, were
randomly chosen from each woreda, giving us in total 40
ketanas or clusters as primary sampling units. We then ran-
domly selected 25 households from a list of residents in each
of the ketanas.

Since the number of districts to be sampled was chosen
with probability proportional to size, our sample is said to
be self-weighting. This simplified the analysis and allowed
us to draw precise conclusions about consumers in Addis
Ababa by ensuring that sub-groups were properly repre-
sented in the sample.

We visited all selected households at their home and con-
ducted a face-to-face interview in the local language. From
each household, we interviewed the person who was mainly
responsible for household food choice decisions (food pur-
chase and/or preparation). Replacements were randomly
drawn from the same list.

Respondents received a short description of the experi-
ment, clear definitions of the product attributes, an expla-
nation of how to respond to questions, and assurance of
the confidentiality of their responses. We especially paid
attention to the careful explanation of fortification. Fortifica-
tion is not uncommon in the study area. The government of
Ethiopia introduced a mandatory iodised salt programme in
2011 and there has been an intensive campaign to increase
awareness about the benefits of consuming salts fortified
with iodine. We therefore feel confident in our assumption
that our urban research participants were familiar with for-
tification. We explained the attribute of fortification as addi-
tion of vitamin A into the cooking oil, drawing parallels with
the iodine in salt when necessary.

Participation was completely voluntary. Moreover,
respondents were informed that they could opt out of the
experiment at any time with no penalty. They were informed
that the cooking oils presented to them differed only in terms
of the four attributes described and that all other attributes
were identical. In total, responses to 5,976 choice sets were
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obtained from 996 surveyed household representatives, with
each consumer providing responses to six trinary choice sets.

In each choice set, participants were asked to choose their
preferred alternative between two cooking oil profiles and a
‘no-buy’ option. The no-buy option intends to capture con-
sumers’ preferences for edible oil alternatives with other
attributes in the choice set as well as for a decision not to buy
oil altogether. The inclusion of the no-buy option has been
recommended by previous literature (Hoefkens et al., 2012;
Louviere et al., 2000). This also reflects real market choices,
where consumers can decide not to purchase, to purchase
something else, or to purchase elsewhere (e.g., Enneking,
2004). Figure 1 presents a sample choice set.

To encourage participants to provide their realistic evalu-
ations of the choices, we informed them prior to the experi-
ment that it was important that they evaluate each alternative
as if they were actually facing these exact choices at a shop
or supermarket. In addition, we included a consequentiality
clause to attenuate the hypothetical bias (the script is provided
in Appendix 1). The consequentiality clause indicates that the
results of the study may be used by policymakers. Finally,
to increase the likelihood that participants understood each
attribute, we conducted the experiment in the local language.

To examine the effect of nutrition messaging on participants’
WTP for fortified cooking oil, participants (996) were randomly
assigned to the treatment (n=>518) and control (n=478) groups.
The treatment group listened to a recorded message about the
benefits of vitamin A before being asked to evaluate the choice
sets. The control group did not hear the message. The message
highlighted the benefits of vitamin A for eyesight, the skin, and
the immune system. The full script of the nutrition message is
provided in Appendix 2. The message was translated into the
local language and an audio recording was made by a native
speaker. Participants were assigned randomly to the treatment
group so that any differences between the treatment and control
group as to their WTP for fortified cooking oil could be attrib-
uted to the nutrition message.

Finally, ethical approval for research protocols, process, data
management and risks related to participation in the research
was obtained from the Social Sciences Ethics Committee at
Wageningen University. Addis Ababa sub-city administrations
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granted permission to conduct the study. All participants pro- , '
. . . .. . e Z(?x,.,wtp,) e—l,pnj,+1,wtprx,,j/
vided written informed consent before participation. Prob,;, = Z
nj ’ . 7 B
-. ' - . pour ZseS P Z()»s,wtpj) Zje] e—ﬂ,pnjt+/l,.wtprx”j,
2.3 Specification and estimation 3)

The theoretical foundation of discrete choice models is
provided by Hendler's (1975) and Lancaster’s (1966) con-
sumer theory, and McFadden's (1974) random utility theory.
Lancaster argues that utilities are derived not only from
the goods as a whole but also from their characteristics or
attributes. Technically, consumers are supposed to make
choices based not on the simple marginal rate of substitu-
tion between goods but on preferences for attributes of the
goods. Random utility theory assumes that individuals select
the alternative that yields the highest utility given their infor-
mation set, and that any variation can be treated as random.
Since our interest was to estimate consumers’ WTP for
individual attributes, we specified utility in the WTP space.
This re-parametrisation has been found to be convenient
(Hess & Train, 2017) and provides more reasonable distribu-
tions of WTP than the conventional specification of utility,
which is defined on the preference space (Train & Weeks,
2005). Indexing an individual consumer by n, cooking oil
type (alternatives) by j, and a choice occasion by ¢, utility
can be written as:
Uyje = = AuPuje + AWID, X0 + €, (1)
where A, is a price-scale coefficient, Prjt is price, wip,, is
a vector of WTP for each of the non-price attributes, x,;,
are non-price attributes, and gnjlzis an i.i.d type-one extreme
value, with constant variance % WTP can vary randomly
among consumers. Consumer n chooses alternative j in the
choice set J in choice occasion 7 if U, > U, Vj # i. The
probability of this occurring conditional on the price-scale
coefficients and WTP is given by the following specification:

!
e_’lnpnj/-"ln WIP, Xy

Prob,;|\,, and WTP,, = Q)

7 .
Z icJ e_ j'npnjt + /ln thnxnfr
]

However, we do not observe the price coefficients and
WTP for the individual attributes. Instead, the cumulative
distribution function of these coefficients in the population
is given by F(f). Let F be discrete with a finite support
set S and let the probability mass at any A,andwip,eS be
expressed as a logit formula. Using a logit formula as a
representation of the mixing distribution allows for easy and
flexible specification of relative probabilities (Train, 2016).
The unconditional probability of consumer n choosing j is
then given by:

where Z (}»r, wtp,) is a vector-valued function of A.andwip,,
and «a is a corresponding vector of coefficients. The Z vari-
ables are used to specify the shape of the probability distri-
butions of the coefficients. In this paper, we specified the
Z variables as orthogonal polynomials and compared the
goodness-of-fit of this model with models estimated under
the assumption that the coefficients are distributed normally
and are uncorrelated.

3 Results and discussion
3.1 Descriptive statistics

Table 2 shows the descriptive statistics for the sample. Most
of the respondents (82%) were female and about one in four
had not had formal education. By age group, 37% of the
sample were between 18 and 35 years, 47% were between
35 and 60 years and 25% were over 60 years of age. The data
set only characterises household members who were largely
responsible for food shopping and/or food preparation for
the household. Table 2 also reports that 848 respondents
out of 996 stated the per capita income of their household
to be greater than 600 birr per month.? The implication is
that about 15% of the households earned an income under
the national poverty line. This is close to the urban poverty
headcount ratio (14.8%) based on the national poverty line
reported for urban areas in Ethiopia in 2016 (PDC, 2016).
Of the 996 respondents, 406 (41%) reported that they trusted
health claims on food packages, and for 285 (29%), nutri-
tional value was an important food choice motive.

3.2 Mainresults

The estimates for the different models in the WTP space are
reported in Table 3. We first estimated the model using the
maximum simulated likelihood (MSL) estimation method
by applying the command “mixlogitWTP” in Stata. The
WTPs are specified to be jointly normal and the price or
scale coefficient is lognormal. Following the procedure in
Train (2016), we then estimated logit-mixed logit (LML)
models. The first column reports the MSL estimates with
uncorrelated coefficients. For LML models, two models
were estimated by specifying a second- and sixth-order

2 Ethiopia’s national poverty line was 7,184 per capita per year
in Ethiopian birr (2015).
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Table2 Summary statistics of

Variable Frequency Percent
the study sample (N =996)

Gender Female 815 82
Male 181 18
Age Between 18 and 35 years 372 37
Between 35 and 60 years 471 47
Over 60 years 153 15
Education No formal education 255 26
Primary or secondary 610 61
Above secondary 131 13
Per capita income Less than 600 birr per month 148 15
between 600 and 1455 birr per month 458 46
More than 1455 birr per month 390 39
Trust in health claims on  Yes 406 41
food packages No 590 59
Nutrient value is one of Yes 285 29
food choice motives No 711 71

"Upper-middle income class poverty line or 48.5 per day per capita in Ethiopian birr (2015)

polynomial, respectively. The LML models were estimated
in MATLAB using the code made available by Train (2016).
The respective LML estimates are presented in the second
and third columns.

Allowing for full correlation among coefficients increases
the simulated log-likelihood (SLL) at convergence from
-4420.43 to -4367.34. Specifying a more general LML
model further improves the model’s fit, as this model
attained even higher SLL at convergence (-4297.83, com-
pared to -4367.34 for the model with a second-ordered poly-
nomial). The likelihood ratio test suggests that the hypoth-
esis that the extra parameters in our more general model
are zero can be rejected at the 99% confidence level (x2
(36)=139.02, p=0.000). In addition, our general model
attained lower BIC (8517.39 compared to 8656.42) and AIC
(8577.65 compared to 8716.68). Thus, our general specifica-
tion (Model 3) fits the data better than the alternatives.

The WTP estimates are the premium of the correspond-
ing attribute as compared with the reference point stated in
Table 1. Looking at the results of the three specifications
(Model 1-Model 3), the estimated means have the same
signs and orders of magnitude across models. Overall, the
signs are plausible and as expected. In addition, though the
stated preferences seem to overestimate WTP, the relative
orders are in line with expectations given the context of the
study areas.

Focusing on the results of the model that fits our data
well (Model 3) the estimated coefficients for the attributes
are statistically very significant (p <0.01) indicating that
respondents had considered each attribute carefully when
choosing among the alternatives. The estimated coeffi-
cient for the ‘origin’ attribute was 1.59 and is statistically
significant, indicating that consumers are willing to pay
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1.59 more for domestically produced cooking oil than for
imported oils. The implication is that respondents preferred
domestically produced oil to imported oil, supposedly due
to its perceived quality. The safety and quality of imported
oils are frequently discussed in the food market by consum-
ers. Most imported oils are palm oils that are often partially
solid, an attribute viewed as highly negative consumers.
That may partly explain why consumers preferred domesti-
cally produced oils, which are mainly produced from niger
seeds (FBPIDI & GAIN, 2018) and are in liquid form, even
though they are relatively expensive and in limited supply.
These preferences may partly explain consumers” WTP for
nationally produced cooking oils is higher than their WTP
for imported oils, despite the availability of quality imported
cooking oils.

Consumers were willing to pay a significant premium for
safety certification. The estimated WTP for certification was
7.33 birr per litre if certification was issued by a government
entity, but 3.70 birr per litre for a private entity. Because we
interact certification with fortification in our model, the WTP
for certification depends on the fortification status and the
WTPs stated above are for certification of cooking oil that is
not fortified with vitamin A. The results suggest that consum-
ers worry about food safety and seek assurance that the food
they purchase is safe. This is not surprising as adulteration
of cooking oil with an inferior substance is not uncommon
in Ethiopia (Gobena et al., 2018), and this has been reported
in the media. The results also show that consumers’ WTP
for government certification is higher than their WTP for
private certification and the difference is found to be statisti-
cally significant (p <0.01). This is probably because respond-
ents considered government agencies as more trustworthy
and capable of assessing the safety of food products than the
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Table 3 Statistics of WTPs (birr per litre) and standard errors (in brackets)

Model 1 Model 2 Model 3
Mean
Origin (1 =produced nationally) 1.63™ 1.60° 1.59
(0.08) 0.12) (0.06)
Certified safe by government entity (1 =Yes) 717 7.03" 7.34"
(0.13) (0.18) (0.20)
Certified safe by private entity (1= Yes) 326" 323" 3717
(0.29) (0.15) (0.10)
Fortification with vitamin A (1= Yes) 453" 451" 4.64™
(0.26) 0.17) 0.41)
Interaction: Fortification x certified by government 476 475" 4.89™
(0.15) 0.11) (0.18)
Interaction: Fortification x certified by private sector 438" 427 4217
0.11) 0.13) (0.31)
Interaction: Fortification x health messaging 0.72" 0.68™" 0.56™
0.14) (0.13) (0.17)
No purchase 0.08 -0.14 0.19
(0.05) 0.14) (0.13)
Price/scale 0.28"" 0.29" 0.26™
(0.01) (0.01) (0.01)
SD
Origin (1 =produced nationally) 0.30"" 021" 0.32"
(0.03) (0.04) (0.03)
Certified safe by government entity (1= Yes) 1.07°" L1 1.16™
(0.20) (0.15) (0.13)
Certified safe by private entity (1 =Yes) 0.37" 0.54™* 0.73"*
(0.18) (0.13) (0.13)
Fortification with vitamin A (1 =Yes) 0.64"" 0.69"" 0.76""
(0.06) (0.18) (0.14)
Interaction: Fortification x government certification 027 0.24 0.59™
(0.09) (0.16) 0.27)
Interaction: Fortification x private certification 0.23 031" 0.57""
(0.18) 0.11) (0.18)
Interaction: Fortification x health messaging 0.64" 0.58"" 0.61""
(0.04) (0.04) (0.05)
No purchase 0.88"" 0.80"" 0.92""
(0.08) (0.03) (0.08)
Price/scale 0.13"™" 0.13"" 0.12""
(0.01) (0.01) (0.02)
Number of respondents 996 996 996
Log-likelihood value at convergence -4420.43 -4367.34 -4297.83
Akaike information criterion (AIC) 8822.86 8716.68 8577.65
Bayesian information criterion (BIC) 8762.6 8656.42 8517.39
Correlation among parameters NO YES YES
The order of mixing polynomial 2 2 6

*, ** and *** denote significance at 10%, 5% and 1% level respectively

private sector. At the same time, the results also suggest that  the feasibility of engaging the private sector in addressing
respondents recognise the role of the private sector in food  the ever-increasing demand for safe foods. Furthermore,
certification programs, which is encouraging as this indicates ~ food safety issues such as food adulteration were the focus
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of media attention prior to the experiment, which partly
explains the high willingness to pay for certification. Studies
have shown that extensive media coverage of food-related
risks can lead to a heightened perception of risk that affects
consumer perceptions of products and can consequently
influence demand for safer services and products (Frewer
et al., 2002; McCluskey & Swinnen, 2011).

The results indicate that urban consumers are willing to
pay 4.64 birr per litre on average for vitamin A fortifica-
tion of cooking oil. Again, because of the interaction term,
this refers to an estimated WTP for vitamin A fortification
of cooking oil that has not been certified. The results may
suggest that the majority of the respondents are aware of the
benefits of vitamin A.

Comparing the WTP for certification with the WTP for
fortification shows that respondents are more concerned
about the safety of the cooking oil than its nutritional value.
The difference in WTP for the two attributes is found to
be statistically significant (p <0.01), and this holds for both
private and government certification.

The interaction between fortification and certification
captures the effect of certification on the WTP for vitamin
A fortification of cooking oil. The estimated WTPs for certi-
fication of fortified cooking oils are positive (4.9 for govern-
ment and 4.2 for private certification) and statistically sig-
nificant (p-value < 0.01), suggesting that the effect of safety
certification on consumers’ WTP for fortified cooking oil
is higher than its effect on WTP for non-fortified oil. This
indicates that urban consumers value certification even more
when fortification is involved.

To calculate the effect of nutrition messaging on WTP
for fortified cooking oil, we interacted the treatment status
with fortification status so that the coefficient of the inter-
action term is interpreted as the treatment effect on partici-
pant’s WTP. The results show that informing respondents
about the nutritional benefit of vitamin A increased the
WTP for fortification, albeit slightly, and the effect is found
to be statistically significant (p-value <0.01). On average,
the information treatment increased WTP by 0.55 birr per
litre. Providing nutrition information about vitamin A pre-
sumably increased the consumers’ awareness level of the
product, and awareness plays a crucial role in the decision
process. In the field of public health, a number of studies
in developing countries have shown that provision of nutri-
tion information is effective in stimulating consumers to
make healthier food choices (Barreiro-Hurlé et al., 2010;
Bonaccio et al., 2013; Drichoutis et al., 2005; Miller &
Cassady, 2015).

The fact that urban consumers are willing to pay a pre-
mium for fortification indicates that there may be a market-
mediated solution for malnutrition. For such a solution to
work, supplying fortified cooking oil should be profitable for
the private sector. However, a detailed cost-benefit analysis
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of supplying fortified cooking oil by the private sector is not
available. Such an analysis would help to identify potential
constraints which can be acted upon to encourage the par-
ticipation of the private sector. As fortification is highly
cost-effective from a public health perspective (Horton,
2006), both price and non-price incentives should be con-
sidered to facilitate private sector action.

3.3 Heterogeneity analysis

The estimated standard deviations of the attributes are statis-
tically different from zero, indicating that there are identifi-
able differences across respondents in the extent to which
they valued each attribute. To further investigate variability
in the direction and magnitude of the effect of certification
and nutrition messaging on consumers’ WTP for vitamin A
fortification, we plot the respective distributions. Figure 2
presents the distribution of the relevant WTPs. The first and
the second moments of the distribution under Model 3 are
similar to those obtained under Model 2, where normal dis-
tribution is assumed for random parameters. However, the
shape of the distributions of the parameters of interest is
different from normal.

The distribution for WTP for fortification as shown in the
top left corner of Fig. 2 is bimodal and U-shaped, indicating
that people either are willing to pay a considerable amount
for fortified cooking oil or are only willing to pay a relatively
small amount.

The shape of the distributions of the joint effects of for-
tification and certification either by a government entity
(Fig. 2, top right) or by a private entity (Fig. 2, bottom left)
also suggests heterogeneity among respondents. Similarly,
the graph in Fig. 2 bottom right suggests that most people
are slightly more willing to pay for fortification after having
received information about the benefits of consuming forti-
fied cooking oil than they would have without the informa-
tion treatment. However, for a small group of respondents
(14%), the information treatment decreased the premium
they were willing to pay for fortified cooking oil. This is an
unintended effect of the nutrition messaging which is not
uncommon in health communication (Hornik, 2002). Per-
suasion attempts can pose a threat to people’s autonomy and
self-determination, triggering a negative reaction, which is
termed as psychological reactance (Brehm & Brehm, 1981).
This phenomenon can undermine the effectiveness of nutri-
tion messaging (Dillard & Shen, 2007; Quick et al., 2013;
Steindl et al., 2015).

Factors that may drive this observed heterogeneity are
presented in Table 4. For example, government certifica-
tion combined with fortification had the highest effect on
older people (> 60 years of age) as compared to the other
age groups. This is probably because older people have a
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more favourable view of government institutions than the
other age groups.

The information treatment, however, was less effective
for older people. This may not be surprising because com-
munication is shown to be hindered by the normal ageing
process, which may involve a decline in memory and slower
processing of information (Halter, 1999). As a result, the
older people get, the less likely they may be to incorporate
new information in their decision process. This explanation
is speculative, as we did not collect information on the cog-
nitive processing speed of our participants. There may be
other explanations for the results, such as lack of trust in
information.

Fortification has a higher effect on WTP for females than
for males. The effect of information on WTP for fortifica-
tion is twice as strong in females. This is consistent with
the growing literature that shows that increasing women’s
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human capital (by filling the nutrition knowledge gap, for
example) improves the nutritional outcomes of their house-
hold (Kurz & Johnson-Welch, 2016; Madzorera & Fawzi,
2020; Malapit & Quisumbing, 2015).

The certification and the nutrition messaging seem to
have the highest effect for those respondents with more than
secondary education, presumably because they are more
likely to understand the content of the message than those
with less than secondary education.

Wealthy respondents—per capita income greater than
1,455 birr —are less likely to increase their WTP for forti-
fied cooking oil and respond weakly to the nutrition mes-
saging. Perhaps this is because they do not necessarily need
to consume fortified cooking oil to meet their nutritional
requirements, as they may get the necessary nutrients from
other food sources to which the poorer respondents may not
have access. However, this wealthy group responds more
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Table 4 Heterogeneity analysis of certification and information treatments on respondents” WTP (in birr per litre of cooking oil)

Respondent characteristics Vitamin A Fortified cooking oil combined with
fortification - - - — -
Government Private certification Nutrition messaging
certification
Respondent age
Between 18 and 35 2.2(0.7) 4.7 (0.6) 4.5 (0.5) 0.6(0.4)
Between 35 and 60° 5.6 (0.8) 5.0 (0.5) 4.3 (0.6) 0.7 (0.6)
Greater than 60° 2.0(1.2) 54 (1.1) 3.8(1.3) -0.1 (1.3)
Mean differences b-a 3.4 0.3 -0.2" 0.1
c-b 3.6 0.4™ 0.5 0.8"
c-a 0.2" 0.7 0.7 0.7"
Respondent Sex
Male 4.1(1.3) 5.2(0.4) 4.3(0.5) 0.3(1.2)
Female 4.6 (0.8) 4.9 (0.6) 4.2 (0.6) 0.6 (0.6)
Mean differences 0.5" 0.3 0.1 04"
Respondent education level
No education’ 3.9 (2.6) 4.6 (0.6) 4.2 (0.6) 0.4 (0.9)
Primary and secondary® 4.5 2.7) 4.8 (0.6) 4.1 (0.6) 0.5 (0.9)
More than sccondaryf 4.7 (2.6) 5.3(0.7) 4.4 (1.4) 0.8 (1.2)
Mean differences e-d 0.6 0.2 0.1 0.1
fe 0.2 0.5 0.3 0.3"
fd 0.8" 0.7° 0.2" 0.4™
Monthly per capita income
Below 600 birr® 3.8(1.3) 43 (1.1) 4.1(0.3) 0.3 (0.1)
Between 600 and 1,455 birr" 4.1 (0.8) 5.1(0.6) 4.4(0.7) 0.7 (0.7)
Above 1,455 birr! 4.7 (1.1) 5.3 (0.6) 4.0 (0.9) 0.6 (0.5)
Mean differences h-g 0.3" 0.8" 0.3 0.4"
i-h 0.6" 0.2 0.4 0.1
i-g 0.9 1.0™ 0.1 0.3"
Respondent trusts health claims
Yes 4.8 (0.6) 4.8 (0.5) 4.4(0.5) 0.9 (0.5)
No 4.3(0.8) 5.1(0.6) 4.1(0.3) 0.3 (0.7)
Mean difference 05" 0.3 0.3 0.6”
Nutrient value is one of food choice motives
Yes 6.1 (0.5) 5.3(0.2) 4.1(0.4) 0.8 (0.4)
No 4.5(0.8) 4.8(0.2) 4.2 (0.6) 0.4 (0.6)
Mean difference 16" 0.5" 0.1 0.4

This table reports mean (standard deviation) WTP for product attribute stated in the respective column heading. ***, ** and * represents statisti-

cal significance at 1%, 5% and 10% level

strongly to certification, but only if it is issued by a govern-
ment entity. Those with per capita income slightly above
the national poverty line respond strongly to fortification as
well as to certification. Compared to those with per capita
income less than the national poverty line, those who earn
between 600 and 1,455 birr per capita per month respond
more positively to nutrition information.

Apart from the above socioeconomic characteristics
of respondents, respondents’ trust in nutrients and health
claims and their food choice motives also moderate the
effect of the information treatment. Those respondents
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who indicated high trust in nutrient and health claims also
expressed a higher WTP for fortified cooking oil. This group
also responded positively to the nutrition messaging: their
WTP for fortification increased after they received the infor-
mation treatment. The implication is that, apart from provid-
ing information, it is also important to pay attention to the
credibility of the information.

Individuals whose food choices are motivated by the
nutritional values of food are more willing to pay for for-
tification. They will also pay more for certification if the
certificate is issued by the government. This is probably
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because if individuals take nutritional values in their food
choices into account, then they are more likely to take heed
of other health considerations in their food choices as well.
The information treatment is found to be more effective to
those for whom nutrient value was one of the main motives
underlying their food choices. These results are consistent
with food choice literature that documents the link between
food choice motive and food choice behaviour (Konttinen
et al., 2013; Naughton et al., 2015). These results highlight
the importance of conducting general nutrition campaigns
in addition to providing specific nutrition information on
fortified foods.

4 Policy implications

Malnutrition is a complex issue, and winning the battle
requires multiple interventions within the food system.
The specific policy implications of this study are sum-
marised as follows. First, nutrition awareness creation
campaigns that aim at raising people's awareness of the
nutritive value of foods and their benefits are effective
in encouraging healthy food choices. This statement is
in line with previous studies which show that making
nutritional information accessible helps consumers to
make better food choices (Berning et al., 2010; Miller &
Welch, 2013). In the case of fortified cooking oil, cam-
paigns should encourage the substitution of regular oil for
fortified oil and be cautious not to inadvertently encour-
age overconsumption, especially in a country like Ethio-
pia where the dominant cooking oil is palm oil, which is
high in saturated fat and thus associated with risk of heart
disease (Brouwer, 2016). In addition, increased consump-
tion of refined oils has been associated with the nutrition
transitional toward diets rich in sweeteners, fats and highly
processed foods (Popkin, 2015).

Second, introducing a safety certification mechanism can
be used effectively to promote a healthy diet. Certification
allows consumers to easily identify foods that are deemed
safe and thereby facilitates the shift to healthy diets. Sanogo
and Masters (2002) reported similar findings for Mali, where
people showed increased willingness to pay for quality
certification.

Third, nutritional messaging and certification have het-
erogeneous effects depending on the education level, trust
in institutions and people’s food choice motives. Liu et al
(2019) reported similar results, where consumers’ degree
of trust in food safety inspection and certificate authority
affects their willingness to pay for food certified to be safe.
Policymakers who wish to encourage healthy food choice
behaviour among the community should be aware of the
following points: information interventions need to be tai-
lored to the audience's level of education, attention should

be given to building consumer trust in institutions, and inter-
ventions need to be informed by the targeted population's
food choice motives.

5 Conclusion

This study investigated the acceptability of vitamin A forti-
fied cooking oil among urban consumers in Ethiopia and
estimated the effect of certification and nutrition messaging
on customers’ willingness to pay for fortified oil. We con-
ducted a stated choice experiment augmented by nutrition
messaging. The experiment was conducted in an urban set-
ting and 996 subjects selected randomly participated. We
estimated WTP distributions for key attributes of cooking
oil using flexible models parameterised in WTP space. The
estimation resulted from the more general LML model in
WTP space with correlated terms, which fits the data best.

We found that the average consumer preferred domesti-
cally produced cooking oil and was willing to pay for safety
certification as well as for fortification. Even though con-
sumers were willing to pay more for nationally produced
oil, the magnitude of the WTP for certified and fortified
cooking oil indicates that consumers would pay a signifi-
cant premium for certified and fortified cooking oil even if
it were imported. We also find that provision of information
about the benefit of vitamin A increased consumer’s WTP
for fortified cooking oil, albeit slightly. Providing nutrition
information is expected to increase the consumers’ nutrition
knowledge, which in turn allows them to make an informed
decision. Finally, we found that the effect of safety certifica-
tion on consumers’ WTP for fortified cooking oil was higher
than its effect on WTP for non-fortified oil, indicating that
urban consumers value certification even more when forti-
fication is involved. Among the product attributes studied,
consumers attached higher importance to safety certification,
followed by fortification. This is consistent with the study
of Addis Ababa consumers by Melesse et al. (2019), which
reported that food safety issues loom larger in people’s deci-
sions than nutrition in the study area.

The fact that consumers value fortification and safety cer-
tification is encouraging. From a public health perspective,
this supports the government’s effort to reduce micronutrient
deficiency through food fortification. However, in a country
like Ethiopia, where market competition and institutional
regulations are limited, policymakers need to be aware that
producers and traders may use consumer willingness to pay
a premium to extract additional surplus from poor consum-
ers. Thus, the distributional aspect is expected to be critical.
There could be potential for public—private partnerships to
work jointly to mitigate this concern, particularly during the
early stage of introducing fortified cooking oil in the market.
In addition, there may be a need to establish a regulatory
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mechanism to prevent the private sector from exploiting
consumers’ need for safe and nutritious options. This is
particularly important given the recent trend in the Ethio-
pian cooking oil market, whereby market and non-market
shocks seem to give the private sector an excuse to charge
an exorbitant price.’

Heterogeneity analysis revealed that the effects of certi-
fication and nutrition messaging on consumers’ willingness
to pay for fortified cooking oil are moderated by socioeco-
nomic characteristics, people’s level of trust in institutions
and their food choice motives.

Appendix 1: Consequentiality clause

Your responses will be used to assist policymakers to deter-
mine whether fortified cooking oil is acceptable for consum-
ers like you. Based on your preferences, policymakers could
also determine whether foreign oil should be able to enter
Ethiopia. Your preferences could also help the policymak-
ers design an effective certification/food safety inspection
mechanism that is acceptable to urban consumers like you.

Appendix 2: The script of the nutrition
message

Vitamin A is an essential nutrient for humans. It helps peo-
ple to stay healthy. It is needed for good eyesight, maintain-
ing healthy skin, producing red blood cells and supporting
the immune system. Therefore, we all need vitamin A, but
young children especially need it because their bodies are
at their developmental stage. Pregnant and nursing mothers
should have diets rich in vitamin A because they are provid-
ing food for growing babies. A study showed that vitamin A
deficiency affects 94% of the people in Addis Ababa.

Though vitamin A deficiency may not always have clinical
symptoms, inadequate intake of vitamin A can cause blind-
ness, infection, reduced growth and development of our bod-
ies, less healthy skin and even lead to death, particularly in
children.

Good sources of vitamin A in the diet include fruits and
vegetables, especially those that are deep orange or dark
green in colour. Vitamin A can also be found in dairy prod-
ucts, liver and egg yolks. Vitamin A-fortified cooking oil can
also be an excellent source for getting the amount of vitamin
A that our bodies need.
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