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Abstract

In the absence of credible quality assurance system, credence and unobservable product attribute
like food safety potentially leaves room for adverse selection arising from information asymmetry
between consumers and suppliers. To attenuate this market inefficiency, certification works
effectively where there is a credible control system. However, in a situation where the control is
weak and uncoordinated, introducing certification is likely to encounter consumer-related
behavioural barriers. The case of weak food control in an emerging market in Sub Saharan Africa
(SSA) gives us a unigue opportunity to motivate a conceptual paradigm that stochastically linked
consumers’ perception of the food control system with preference for government-controlled food
safety certification. We further tested the hypothesis that consumers are more likely to depend on
subjective cue food safety attribute as an indicator of food safety assurance when they perceive
food control to be weak. Using choice experiment data, we estimated a Hybrid choice model that
allows for the inclusion of consumers' perception of the food control in a way that accounts for
measurement error and endogeneity bias. Empirically, we found that consumers' strong preference
for food safety do not translate into consumers' positive valuation of government-controlled food
safety certification if we control for their perception of the food control. Consumers are likely to
have more confidence in subjective cue attribute for food safety than in food safety certification
because of their perception. We discuss the implication of our findings in terms of consumers’
exposure to adverse selection problem in domestic food market.

Keywords: Credence Attribute, Food safety certification, Food Control Risk perception, Hybrid
Choice Model

1. Introduction

In the absence of credible quality assurance system, credence and unobservable product attribute
like food safety potentially leaves room for adverse selection arising from information asymmetry
between consumers and suppliers (Kadjo et al., 2019). In well developed markets, safety
certification and labeling are well-known quality assurance mechanisms (Botonaki et al., 2006).

Conversely, consumers in emerging domestic markets mainly rely on cue product attributes when



the main attribute(s) of interest cannot be directly observed. In food context, physical appearances
like freshness or color are common indicators of food safety employed by consumers (Probst et al.
2012; Alphonce and Alfnes, 2017). Objectively, such cue attributes may imperfectly reflect safety
(Sanou, et al., 2021) and sellers may know better than buyers. This market-based information
asymmetry has substantial implications for market efficiency and consumer welfare in the context
of food (Kadjo et al., 2019).

In low and middle income countries (LMICs), food safety, a perfect example of credence
food attribute, is a significant social issue which continues to place substantial health burdens on
the public (Hoffmann et al., 2019). For instance, World Health Organization (WHO) (2015) reports
that the highest mortality rates associated with foodborne diseases were observed in the African
subregions, followed by the South Eastern Asian subregions. More recently, The World Bank
(2019) reports that LMICs are afflicted with 53 percent of global foodborne illness, and 75 percent
of related deaths. Specifically, food safety risks associated with fresh food produce in SSA include
Pathogenic bacteria, viruses, and chemical contaminants, pesticide residues and calcium carbide
used for artificial fruit ripening (Kussaga et al. 2014; Aworh, 2021). Within the dairy chain, a
review by Owusu-Kwarteng et al. (2020) reveals the persistence of microbial pathogens of a
significant safety concern. Recently, the severity of aflatoxin contamination in food is gaining
attention in SSA (Sanou et al., 2021).

Despite the economic and social importance of food safety issues in the domestic market
in LMICs, studies have repeatedly concluded that the major incentive for food handlers to comply
with food safety standards is trade in terms of export (Kussaga et al., 2014; Grace et al., 2019).
This is particularly true when product differentiation to signal premium for food safety is absent
in the domestic market (Sanou et al., 2021). In many countries in LMICs, differentiation of food
products in terms of food safety certification labeling is mainly non-existent in the informal food
sector (Hoffmann et al., 2019) and only being proposed to attenuate market failure due to food
safety information asymmetry between food suppliers and consumers (Sanou, et al., 2021).
Nonetheless, there is a growing evidence that consumers in domestic food markets, especially in
SSA, are increasingly becoming aware of food safety issues like chemical residues and
microbiological contaminations (Omojokun, 2013; Ingenbleek et al., 2019) and might be willing
to pay for food safety enhancement (Lagerkvist etal., 2013; Bello & Abdulai, 2018; Akinwehinmi,
etal., 2021).



In literature eliciting consumers’ preference for food safety, it is common to find studies
modelling heterogeneity in consumers’ valuation of food safety attributes as function of observable
characteristics of consumers only (Probst, et al., 2012; Viegas, et al., 2014; Wu, et al., 2016; Lewis,
et al., 2017; Akinwehinmi, et al., 2021; Shimokawa, et al., 2021). Conversely, a body of literature
recognize the role of consumers’ latent characteristics such as risk perception or attitude to food
safety (McCluskey, et al., 2005; Angulo & Gil, 2007; Tonsor, et al., 2009; Lagerkvist, et al., 2013;
Bello & Abdulai, 2018). For instance, Angulo & Gil (2007) employed a three-equation recursive
model to account for the endogeneity of consumers’ behavioural determinants in consumers’ WTP
model for certified beef in Spain. Managi et. al (2008) examined how consumers’ subjective
perceptions for six credence attributes of organic milk explain variation in individual-specific
effects for purchasing choice. In examining consumer preferences for food safety across major
urban fresh vegetable market categories in Kenya, Lagerkvist et al (2013) finds that consumers’
food health risk perception is associated with highest WTP in the supermaket but did not play
significant role in open-air market. In a study in Nigeria, Bello & Abdulai (2018) finds that
importance that consumers attach to organic products’ attributes varies strongly as a function of
underlying attitudes.

While previous studies which account for consumers’ latent characteristics mainly relate
consumers’ perception about product-specific risks with their preference for food safety attributes,
what remains unclear is how consumers’ perception about the food control (hereafter, refered to
as food control risk perception (FCRP)) might impact their preference for food safety and food
safety certification. Besides, you find a case of previous studies either drawing empirical
conclusions from a niave description of psychometric indicators of latent variables or an outright
misspecfication of choice models where indicators of latent variables are deterministically
included into choice models disregarding measurement error and endogeneity issues. Shifting
attention from the product to the food control system, we ask how consumers’ FCRP might
influence their preference for government-controlled food safety assurance system.

In this study, capitalizing on the case of weak food control in SSA (Hoffmann, etal., 2019),
we motivated a conceptual paradigm that stochastically linked consumers’ FCRP with preference
for government-controlled food safety certification. Specifically, we hypothesize that (i)
consumers' preference for food safety and food safety certification is contingent on how consumers

perceive the ability of the food control system to deliver food safety and (ii) consumers will trade-



off government-controlled certification for their own self-selected cue for food safety if they
perceived the food control system weak in assuring food safety. Where consumers perceive the
control to be weak, such perception can negatively impact their preference for government-driven
certification system and induce them to resort to alternative means of safety assurance. If such
means are subjective and susceptible to market manipulation, consumers remain further prone to
adverse selection problem in the food market (Kadjo et al., 2019). Stepwisely, we determined
consumers’ FCRP, linked the FCRP to their preference for food safety and food safety certification
attributes and examined if their perception induced trade-off of food-safety certification for
subjective cue attribute as an alternative food assurance mechanism.

In addition to observed factors like socio-economic characteristics, behavioral approach to
modeling consumers' food choice highlights the importance of latent characteristics in consumers'
food choice models (Glerum et al., 2013; Alemu & Olsen, 2018; Bello & Abdulai, 2018). Such
argument favors our approach in this study in explaining consumers' preference for food safety
assurance with their FCRP. This has been done in other contexts where the incorporation of latent
variables like attitudes (Ben-Akiva et al., 2002), motives (Alemu and Olsen, 2018), and personality
(Boyce et al., 2019) in economic choice models proved intuitive.

We made contribution to literature on market mechanisms to attenuating information
asymmetry by highlighting the significance of consumers’ perception of government-based
assurance system in consumers’ choice model for food safety. Also, we make a novel application
of the hybrid choice modeling (HCM) approach to food safety lietarture to motivate our
hypotheses. Because we account for measurement error for the latent variable and possible
endogeneity bias, our methodological approach further highlight the potential bias associated with
drawing empirical conclusions from a naive description of self-reported indicators of consumers’
perception and not treating risk perception as a latent variable in consumers' food choice models.

Among other results, we find that consumers' strong preference for food safety,
documented in previous studies and confirmed in our study, do not translate into consumers'
positive valuation of government-controlled food safety certification in a situation where control
is perceived weak. The tendency of consumers to rely on subjective cue attribute in this instance
is also obvious in our results. Our findings have substantial implications for the development of

market for premium-priced food safety assurance for consumers in the domestic emerging markets.



The remainder of this paper is organized as follows. Section 2 presents brief review of
literature, section 3 presents the methodological approach, section 4 presents the econometric
framework and estimation approach, section 5 shows the result of the study, and section 6 contains
the discussion and concluding remarks.

2. Review of Relevant Literature

Globally factors affecting consumers’ demand for food safety have been investigaged in
different food contexts. Here we select studies relevant to the present study. In a study that focused
on food vendors and consumers in West Africa, Probst et al. (2012) finds that vendors prioritized
the appearance of a vegetable (including freshness and color), while consumers awarded a similar
utility to taste and hypothetical organic certification. The findings reveal how actors along food
value chain employ subjective cues as indicator of food safety. Viegas et al. (2014) estimated
consumers’ Willingness to pay (WTP) for safer, cleaner and animal friendlier beef with specific
focus on investigating substitution relationships among the attributes. Relative to other attributes,
the study finds that consumers place the highest values on food safety.

In assessing Chinese consumers” WTP for pork traceability information, Wu, et al. (2016)
finds that consumers had the highest WTP for government certification information. Similarly,
Akinwehinmi et al. (2021) examined consumers preference for hypothetical certified organic
vegetable in Nigeria and finds that consumers associated food safety with government
certification. Lewis et al. (2017) examined how German and British consumers” WTP for food
safety and quality attributes is affected by the extent to which consumers consider food safety
issues (FSI). The study reports that hormone-free label was the relatively most preferred label by
consumers in both countries, and by those who considered FSI to affect their meat consumption
patterns.. In China, Shimokawa, et al. (2021) found urban-rural differential demand for food
safety.

In other literature, we find studies accounting for consumers’ attitude and perception, some
with notable methodological shortcomings. McCluskey et al. (2005) investigated the role of
consumers’ attitudes to food safety in WTP for BSE-tested beef in Japan. The study included
attitidunal data, collected using a psychometric scale, in the consumers WTP model directly
without treating attitude as a latent variable. Managi et. al (2008) examined how consumers’

subjective perceptions for six credence attributes of organic milk explain variation in individual-



specific effects for purchasing choice. The study captured perception variables with binary
measurements and included them in the estimated choice models deterministically while failing to
treat perpection as latent variable.

In a study in Canada, Japan and the United States, Tonsor et al. (2009) only modelled
factors that determined consumers’ food safety risk perception (FCRP) but did not relate
consumers’ FCRP to consumers’ preference or WTP. In examining consumer preferences for food
safety across major urban fresh vegetable market categories in Kenya, Lagerkvist et al (2013)
finds that consumers” WTP for food safety varied accross supermarket and open-air markets. Only
in the supermaket and specialist shops is food health risk perception associated with highest WTP.
While this study captured consumers’ risk perception as a score, their approach in integrating
perception into the consumers choice model was not clearly stated. Another study in Nigeria, Bello
& Abdulai (2018) finds that importance that consumers attach to organic products’ attributes varies
strongly as a function of underlying attitudes. Going forward, in this study, we relate
consumers’FCRP to their preference for government-controlled safety certification in the context
of a weak control system. We tested if consumers’ reliance on subjective cue for food food safety

creates a behavioural barrier to prefering such certification.

3. Methodology

3.1 Sample and Data

We used choice experimental data from Nigeria as a case for this study. Our study employed
a combination of a discrete choice experiment (DCE) and cross-sectional survey carried out at the
same time and on the same sample of consumer households. The DCE was implemented with
households in Ondo State in Nigeria in 2018. We followed the categorization of the residential
districts in the capital city of the state to draw the sample households that participated in the survey

and the DCE. The map showing the location of the households is shown in Figure 1.
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Fig. 1. Map of the location of household in the study state.

The three residential districts which respectively mirror low, middle, and high-income groups
and guided our sampling include high, medium and low density zones (Adeoye, 2016). By density,
we mean the number of resident persons per hectare. For instance, you would find about 200
persons per hectare in the high density zone giving a picture of low income and consequently poor
living conditions. The low density zone, associated with high income earners and well educated
has between 60 and 100 people per hectare (Adeoye, 2016). In each residential zone, we selected
two residential areas. Finally, we sampled a total of 247 household units from the residential areas.
Data collected using a structured questionnaire include socio-economic information, consumers'
awareness, and past experiences about organic products and buying preferences.

The indicator questions used to capture consumers' FCRP were based on six Likert scale items
(psychometric scales), from strongly agree to strongly disagree. These indicators are presented and
discussed under Section 3 of this paper. With particular reference to consumers’ awareness of

organic agriculture, an important variable for our study, we were cautious about the usually



subjective nature in which the consumers’ awareness was probed in previous studies (Owoeye et
al., 2017; Philip and Dipeolu, 2010) where respondents were asked if they were aware or not.
During the survey, we further probed respondents to describe what they knew an organic product
to be. This is because it has been found that specific technical “terms” used in surveys can leave
consumers confused (Nocell and Kennedy, 2012) and may induce social-desirability bias in
response patterns. Therefore we elicited respondents’ true level of awareness through their
definitions of the term “organic” and not just assuming they understood the term “organic”.

In assessing consumers’ mechanism for differentiating vegetables grown with or without
chemical substances, majority had concensus on relying on partial freshness of the vegetable as
the major indicator for absence of inorganic fertlizer. This is also confirmed in the results of our
choice model as the partial freshness attribute was positively and consistently significant in the
utility weights of all estimated models. This confirms Alphonce and Alfnes (2017)’s observation
that consumers use freshness as cue for quality of perishable food products. As such, consumers
relied on partial freshness of the vegetables as cue for the organic status. As earlier stated, this is
subjective and an imperfect indicator of organic status or even food safety. Nonetheless, consumers
believed this indicator is fail-proof for them to assess absence of chemical residue.

The socio-demographics of the sample are presented in Table 1. The results indicate that
majority (71%) of the households are male-headed, with an average household size of 4 members.
The average level of education of household heads is about 14 years, with an average income of
N102 000 (USD 279.4). Less than half (38%) of the sample were previously aware of organic

products.



Table 1

Sample socio-demographics

Variables Description Mean SD Min  Max

Age Age of the household head in years 45.4 15.6 17 82

Male Dummy (1= if household head is male, 0 0.71 0.45 0 1
otherwise

Education Years of formal education of the 13.8 3.47 0 18

household head
Income Average monthly income of a household 102.76 12295 5 1000

in Naira (N' 000)
LDZ (Income) Average monthly income for LDZinUSD 47298 521.93 41.09 2739.73
MDZ (Income) Average monthly income for MDZ in 267.52 209.11 20.54 1095.89

usD

HDZ (Income) Average monthly income for HDZ in 149.71 172.86 13.69 1205.47
usD

Awareness Dummy (1 = if previously aware of 0.33 0.47 0 1

organic products, 0 otherwise)

The respective average monthly income for the low, medium and high density zones are USD
472.98, USD 267.52 and USD 149.71. The distribution of the income by each zone is presented in
Figure 2. The mean differences in average income reveal the income groups mirrored by

residential zones.
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Figure 2. Distribution of Income (USD) for each Residential Density Zone

3.2 The Product Context

We selected leafy vegetable and tomatoes in this context being food products commonly consumed
by majority of consumers in the domestic market. Moreover, these have been associated with
heavy use of synthetic pesticides by farmers to reduce the risk of harvest and income loss (Lund
et al., 2010; Williamson et al., 2008;) and for that reason, constitute a major source of food safety
risk to consumers (Bello & Abdulai, 2016b). Organic products are considered as safe food for
human health because it pushes against the application of inorganic substances and genetically
modified (GM) materials in food production to optimise consumers’ health (Nandwani & Nwosisi,
2016). For now, Nigeria is yet to develop its potential in organic farming and certified organic
market in most parts of the country is mainly non-existent (Global Agricultural Information
Network, 2014). We therefore elicited consumers' preference for hypothetical certified organic

vegetables focusing on two types of certifications — government-controlled and Participatory
Guarantee System (PGS).
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3.3 The Choice Experiment

In implementing our DCE, 247 respondents were subject to 9 repeated choice tasks between
two hypothetical certified organic vegetable products and a non-certified conventional vegetable
product. The survey was administrated in face-to-face home interviews with either household head
or adult responsible for household food shopping. The conventional vegetable represents the
currently available vegetable product in the market, which is neither differentiated as organic nor
inorganic. The vegetable products were described by five attributes selected based on review of
relevant literature (Bello & Abdulai, 2018; Philip & Dipeolu, 2010). The attributes include taste,
freshness, organic certification, price, and percentage reduction in the level of chemical residue
compared to conventional vegetables in the market. We further justify the selection of these
attributes in the next section. The product profiles were generated using a D-optimal design with
a D-efficiency of 99.9% (Street & Burgess, 2007). A preliminary pilot study was carried out to
assess respondent’s comprehension of the questionnaire. Although our focus is not primarily in
estimating consumers’ WTP which is susceptible to hypothetical bias in stated preference studies
(Cummings and Taylor, 1999), we, however mitigated hypothetical bias using a certainty follow-
up mitigation strategy at the choice task level as described by Jerrod and Wuyang (2018) and the
traditional cheap talk script introduced by Cummings and Taylor (1999).

3.4 The DCE Attributes

Pesticide Reduction: The use of chemicals including pesticide, herbicide and inorganic fertilizers
is prohibited in the production of organic products (Nandwani & Nwosisi, 2016). Although,
chemical contamination is not the only issue that constitutes food safety risks, studies have shown
that consumers associate organic products with food safety (Yin, et al., 2019; Hwang, 2016).
Hence, the inclusion of chemical residue reduction in this study is one of the attributes expected
to influence consumers preference. We presented this attribute as a percentage reduction in the
level of chemical residue compared to the current vegetables in the market.

Organic Certification Claim: Since consumers cannot directly observe level the organic status of
a food product, certification through testing by authorized bodies is the usual safety assurance
mechanism employed by producers who claim organic. This is usually provided through a
certification system. Surveys indicate that consumers are prepared to pay more for a quality claim
that is transparent and, thus, trustworthy (FAO, 2009). Furthermore, Bello & Abdulai (2016b)

12



reported that certification attributes were ranked highest after lower pesticide residue making it an
important attribute to consumers. In our study, the levels that were included for this attribute had
government-contolled (NAFDAC)?, PGS (NOAN)? and foreign forms of certification.

Price: In choice studies on consumer preferences and WTP, price attribute is always inluded to
estimate WTP. Price is included as an attribute of the product profiles, and the levels cover the
range of the possible and meaningful prices as informed by the prices in the only organic vegetable
market in the region (NOAN, 2018). A pre-survey assessment of the market prices in this part of
the region reveals that vegetables claimed to be organic through a PGS sold for about N3200 per
kilogramme.

Freshness: In the absence of quality assurance, consumers mainly use freshness as a cue for safety
and quality (Bonti-Ankomah & Yiridoe, 2006; Alphonce & Alfnes, 2017). Probst et al. (2012) and
Oladejo and Oladiran (2014) found that most consumers consider freshness in the process of
purchasing vegetables. Hence, the inclusion of the Freshness attribute in our study.

Taste: Taste has been found in studies to be a strong predictor of the choice of vegetables (Probst
et al., 2012; Philip & Dipeolu, 2010). This study, therefore, included taste as part of the attributes
for predicting consumers' choice of vegetables.

The attributes and the corresponding levels included in the choice experiment design for this study

are presented in Table 2.

! National Agency for Food and Drug Administration and Control
2 Nigerian Organic Agriculture Network
3 Income is measured in Nigerian currency (Naira). N365 ~ 1USD at the time of this study.

13



Table 2

Attributes and Attribute levels of Vegetables used in the choice experiment

Variable Description Levels Reference Level
Price Price of 1kg vegetable  N50, N100, N150 N50
in Nigeria naira
Chemical reduction % Level of chemical 0, 25, 80, 100 0
(CHR) reduction while
growing the vegetable
Certification The organic No certification, No certification
certification scheme NAFDAC, NOAN,
used Foreign
Freshness Describes the extent to Completely  fresh Not fresh at all
which the vegetables (CFR), Partially
appear fresh Fresh (PFR), Not
fresh at all
Taste Describes the level of Naturally tasty, Not Not naturally tasty

the natural tastiness of naturally tasty

the vegetables

4. Econometric Framework

In this study, we employed the hybrid choice model (HCM) approach to model the interaction
effects of consumers’ FCRP and (i) preference for reduction in chemical residue, (ii) preference
for food safety certification and (iii) cue attribute for food safety. The HCM is a group of structural
and measurement equations that allow observed and latent variables to be incorporated into the
traditional choice model to accommodate error in measuring the latent variable and to control for
any potential endogeneity bias (Ben-Akiva et al., 2002; Rungie et al., 2012). This is important
because the latent variable, consumers’ FCRP in our case, is unbobservable and can only be

captured using indicators like the likert scale.

4.1 HCM Specification
We assume that if consumer n is presented with alternatives of organic vegetables and a

conventional vegetable, his/her choice follows the rationality assumption of the random utility
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framework (McFadden, 1986). Conditional on the attributes of the vegetables, especially the

absence of chemical residue and presence of safety certification, and the socio-economic

characteristics of the consumer, the consumers will choose an organic vegetable which gives them
the highest utility in terms of safety. We hypothesize that consumers FCRP will determine
consumers' relative utility weights placed on food safety, certification and the cue attribute.

Following Ben-Akiva et al. (2002), two structural and two measurement equations were
specified to model the consumer's preference. First, a structural equation model which defines how
the consumers' socio-economic characteristics determine their FCRP can be represented as

T = I, + Bly +Gn, &~ N(O, ) (1)

Here, 7, represents the consumer's perception, Il is a constant, 1, is a vector of his socio-

economic characteristics responsible for perception formation. B is a vector of unknown

parameters estimating the effect of [, on r;,. ,, is a stochastic disturbance term with mean 0 and

variance Y (Ben-Akiva et al., 2002).

Specifically, the estimated model for equation (1) is given as:

1, = gamma_intercept + gamma_male*male + gamma_aware*aware +
gamma_inc_less_96*inc_less_96 +gamma_purchase_farmer*purchase_farmer +
gamma_supermarket + gamma_special_diet*special_diet + gamma_Product*Product +
gamma_ownfarm*ownfarm + gamma_tv*tv + gamma_friends*friends +
gamma_vegetarian*vegetarian + gamma_inc_192 328*inc_btw 192 328 + {, (2)

See Table 3 for the description of the paramaters in equation (2)
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Table 3

Variable Description for the Structural Equation Model

Paramater (Variable)

Description

gamma_male (male)
gamma_aware (aware)
gamma_inc_less_96
(inc_less_96)
gamma_purchase_farmer
(purchase_farmer)
gamma_supermarket
(purchase_supermarket)
gamma_special_diet
(special_diet)
gamma_Product (Product)
gamma_practice_farming

(practice_farming)

gamma_tv (TV)

gamma_friends (Friends)

gamma_vegetarian (Vegetarian)

gamma_inc_192 328
(inc_192_328)

If the respondent is a male (Yes = 1, otherwise = 0)
If respondent is aware of organic farming (Yes = 1, otherwise = 0)

If respondent’s earns less than USD 96* (Yes = 1, otherwise = 0)

If farmers are respondent’s major purchase channel (Yes = 1,
otherwise = 0)

If supermarket is respondent’s major purchase channel (Yes = 1,
otherwise = 0)

If respondent is medically placed on special diet (Yes = 1, otherwise
=0)

If product is tomato or leafy vegetable (Yes = 1, otherwise = 0)

If respondent practices farming (Yes = 1, otherwise = 0)

If Television is respondent’s main source of information (Yes = 1,
otherwise = 0)

If friends are respondent’s main source of information (Yes = 1,
otherwise = 0)

If respondent is a vegetarian (Yes =1, otherwise = 0)

If respondent’s earns between USD 192 and USD 328° (Yes = 1,
otherwise = 0)

The second structural equation, which specifies how the attributes of the vegetable

alternatives as well as the consumer's perception influence his alternative-specific utility, is given

as

4 This amount represents the first quartile point in the income distribution of the respondents
5 This amount represents the range between the median and third quartile points in the income distribution of the

respondents
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Un=XiB+ Ty + 0 ¥+ Tn+ O+ 1y 3
U;n 1s the utility the consumer attached to vegetable alternative i while X;,, represents the attributes
of vegetable alternative i. § is a vector of utility weights the consumer attached to these attributes.
I" is the effect of the latent perception variable in the alternative-specific utility function. Three
parameters of particular interest in this study are ¢,,, ¥»-» and t,, which respectively represent the
interaction of consumer’s FCRP with chemical residue, government-controlled certification and
partial freshness attributes. v, is the stochastic component of the consumers’ utility function.
For the two alternatives representing organic vegetable profile, the model finally estimated to
represent equation (3) is given as:
U;, =asc_OV + b_price*pr + be_ch*ch + b_noan*noan + be_nafdac*naf

+ b_taste*tas + b_cfr*cfr + be_pfr*pfr + b_fore*fore + lambda*n, 4)
To capture our hypothesis that preference for reduction in chemical residue, government-
controlled certification and the cue attribute (partial freshness) vary with the latent FCRP, we

follow Bierlaire (2018) to define following parameters in equation (4) as

be ch =b_ch_ref*exp(b_ch*r,) (5)
be_pfr = b_pfr_ref*exp(b_pfr*n,) (6)
be_nafdac = b_nafdac_ref*exp(b_nafdac*r,) @)

while the alternative-specific utility function for conventional vegetable is given as:
Ui = (b_price*pr + b_ch*ch + b_ch* z,, + b_noan*noan + be_nafdac*naf +
b_taste*tas + b_cfr*cfr + be_pfr*pfr + b_fore*fore) (8)

See Table 4 for the description of the parameters in equations (4-8)
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Table 4

Variable Description for Choice Measurement Equation Model

Estimated Description
Parameter
asc_OV1 Alternative Specific Constant for Organic Vegetable 1
asc_OV2 Alternative Specific Constant Organic Vegetable 2
b_ch Effect of FCRP on preference for reduction in chemical residue
b_ch_ref Preference for reduction in chemical residue

Effect of FCRP on preference for government-controlled
b_nafdac certification

b_nafdac_ref
b_cfr

Prerefence for government-controlled certification

Preference for complete freshness attribute

b_pfr Effect of FCRP on preference for partial freshness
b_pfr_ref Preference for partial freshness

b_noan Preference PGS certification

b_price Preference for price

b_taste Preference for taste

Note that r,and U,, are not fully observed such that they can only be measured using
indicators. For this reason, we specify two measurement equations (3) and (4) to allow for our
model to cater for the measurement errors associated with r,and U,, respectively.

Iy = Ny, + &n, €~ N(0,0) 9)

lifUinEan, V]'ECn, JER!

Yin = {o otherwise (10)

Equation (9) specifies the relationship between the indicators of FCRP, I,, and the unobserved
FCRP variable, r;,,. A is a vector of unknown parameters that reveal the effects of FCRP on [,,.
Responses to the indicators were recorded on a five-point scale: 1 = strongly disagree, 2 = disagree,
3 =neutral, 4 = agree, and 5 = strongly agree. The term &, is a vector of normally distributed and
independent error terms with mean 0 and variance ©. See Table 5 for the description and summary

statistics of the Indicator variables and estimated parameters.
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Table 5

Summary Statistics for the Indicators of the FCRP

Variable Description Completion Mean SD Min  Max

Name Rate (%)

FCRPO1 Food safety incidents happen 94.3 3.63 1.06 1 5
frequently in Nigeria.

FCRP02 Unsafe food is widely spread in 96.0 3.76 1.02 1 5
the Nigerian food system.

FCRPO3 People's health is at risk due to the 94.7 3.73 1.04 1 5
current Nigerian food system.

FCRPO4 My health can easily be at risk 93.9 4.00 0.951 1 5
because of unhealthy food.

FCRPO05 My health risk is highly related to 91.9 3.53 1.04 1 5
food safety due to the current
Nigerian food safety system

FCRPO06 Certified food is safer than 93.1 3.77 1.12 1 5
uncertified food.
Impact of FCRP on the first

zeta_ FCRP1 perception indicator, FCRPO1
Impact of FCRP on the second

zeta FCRP2 perception indicator, FCRP02
Impact of FCRP on the third

zeta_ FCRP3 perception indicator, FCRPO3
Impact of FCRP on the fourth

zeta FCRP4 perception indicator, FCRP04
Impact of FCRP on the fifth

zeta_ FCRP5 perception indicator, FCRPO5

Equation (10) specifies the measurement equation for the utility, U;,,. Here, y;,, being the

indicator for the chosen vegetable alternative, is 1 if a consumer chooses alternative i and O

otherwise. Finally, these equations can be jointly estimated within the HCM framework.
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4.2 Estimation

All models were estimated with the Apollo package (Hess & Palma, 2021) and GMNL package
(Sarrias & Daziano, 2017) within the R coding environment. First, the indicators were subject to
factor analysis to extract components (indices) from the data. The results of the factors analysis
show that only FCRPO6 did not load on our component of interest. Further, FCRP01- FCRPO5
were included in the jointly estimated parameters of the structural equation and the choice model.
For identification we set the first indicator to 1 by normalizing the coefficient of the impact of the
FCRP on this indicator to +1 (Bierlaire, 2018). In addition, we estimated a mixed logit model that
allows consumers’ preferences to only vary as a function of the observable characteristics directly
and not via the latent variable, FCRP. The MIXL assumes that preference heterogeneity for the
selected food-safety related attributes do not vary as a function of consumers’ perception. We did
this to illustrate the point that a behavioural choice model (HCM) that explains hetereogeneity in

preference through consumers’ underlying latent construct fits better to data.

5. Results
We first present the summary of responses to the Perception indicators. Subsequently, we present

the results for equations (4 and 8), equation (2), and equation (9).

5.1 Summary of Responses to the FCRPs

The responses to the FCRP questions are presented using a graphical representation in
Figure 3. We find a general pattern of agreement to all the FCRP indicator questions. Those who
were undecided about the risk questions were at a maximum of 20% of the respondents. Of
particular interest are questions that touch directly on the food system. About 71.4% of the
respondents agree that their health is at risk due to the current food system in the country. Further,
61.2% believe that their health risk is highly related to food safety due to the country's food system.
Lastly, 67% of the respondent agree that certified food is safer than uncertified food. Overall, the
responses show that consumers mentally relate their perceived food safety risk with the country's
food system.
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Indicators of Food Safety Risk Perception
120%
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frequently in Nigerian food  current Nigerian because of  food safety due to uncertified food
Nigeria system food system unhealthy food the current

Nigerian food
safety system

m Strongly Disagree Disagree Neutral Agree mStrongly Agree

Figure 3. Responses to Indicators of Food Safety Risk Perception

5.2. Choice Model

The choice model estimates are presented first in Table 6. On the second and third colums of Table
6, we presented the estimates and standard errors (S.E) of the mixed logit model (MIXL). A
comparison of the MIXL with the HCM shows that the HCM fits better to the data with a 9.15%
gain in the ratio of Akaike Information Criterion to number of observations (AIC/N). This confirms
that choice models that account for underlying latent characteristics of respondents performs better
in economic choice models. Therefore, we focus on the estimates of the HCM. Estimates of
consumers' sensitivities' to all the choice-specific attributes were significant except those for the
three certification attributes government-controlled, PGS and foreign certifications. Specifically,
there is a strong preference for the absence of chemical residue, as shown by the parameter for
chemical reduction attribute. This is an indication of a strong preference for food safety by the
consumers. The positively significant FCRP shows that consumers who perceived the food control
to be weak and risky have positive disposition towards organic products. In further investigating
how the FCRP drives preference heterogeneity, the focus was placed on chemical reduction,
government-controlled certification (NAFDAC) and cue attributes because the objective of this
study was to determine how consumers' FCRP explains heterogeneity in preference for food safety,

government-controlled certification and or reliance on cue attribute for food safety.
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The interaction of consumers' FCRP and chemical reduction attribute is positive but only
statistically significant at 10%. This shows a weaker preference when compared to utility weights
for chemical reduction without interaction with FCRP. Nonetheless, the result indicates that a
higher level of consumers' FCRP drives a higher preference for reducing chemical residue in food.
Contrariwise, the interaction of the government-controlled certification and FCRP is positive but
not statistically significant. It does mean that though consumers associate food safety risks with
food control while also showing preference for safe food, their perceptions do not drive preference
for government-controlled food safety certification. In relation to the cue attribute which
respondents rely on as indicator of food safety, partial freshness, the interaction of FCRP with this
attribute is significant at 1%. The utility weight for partial freshness attribute without interaction
with FCRP is also significant at 1%.
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Table 6

The Choice Measurement Equation Model Component of the HCM

Mixed Logit Model HCM
Paramater Estimate SE Estimate SEE
asc_0OV1 -2.8037 4.1350
asc_0OV?2 -2.6513 4.1152
Price (b_pr) -0.0110*** 0.0013 -0.0106*** 0.0018
Taste (b_tas) 0.8479*** 0.1355 0.8463*** 0.1231
Complete Freshness (b_cfr) 0.1889 0.1461 0.4499** 0.1862
Partial Freshness (b_pfr) 0.8282* 0.4451  0.6536*** 0.1710
Chemical Reduction (b_cfr_ref) 0.0221** 0.0101 0.0197*** 0.0056
PGS Certification (NOAN) (b_noan) -1.3836*** 0.1992 3.7190 3.6542
Government Certification
(NAFDAC) (b_naf) -0.6456 0.4721 4.7743 3.7125
Foreign Certification (b_fore) -0.6960*** 0.1364 3.9636 3.6237
FCRP 3.8173*** 0.7510
Chemical Reduction*FCRP 0.7512* 0.4125
NAFDAC*FCRP 0.0623 0.0381
Partial Freshness*FCRP 0.6879*** 0.2493
Chemical Reduction*male -0.0102 0.0067
Chemical Reduction*aware 0.0161** 0.0066
Chemical Reduction*inc_less_96 -0.0133* 0.0069
Chemical Reduction*purchase_farmer 0.0422*** 0.0136
Chemical Reduction*special_diet -0.0041 0.0113
Chemical Reduction*Product 0.0231*** 0.0075
Chemical Reduction*Pratice_farming -0.0046 0.0061
Chemical Reduction*TV 0.0157*** 0.0060
Chemical Reduction*Friends -0.0099 0.0099
Chemical Reduction*Vegetarian -0.0133 0.0141
Chemical
Reduction*purchase_supermarket 0.0080 0.0076
Chemical Reduction*inc_192 328 -0.0022 0.0076
NAFDAC*male -0.2325 0.3182
NAFDAC *aware 0.7194** 0.3057
NAFDAC *inc_less_96 0.3518 0.3186
NAFDAC*purchase_farmer 1.1120 0.6862
NAFDAC*special_diet 0.2208 0.5274
NAFDAC*Product 0.1401 0.3404
NAFDAC* Pratice_farming -0.8212*** 0.2907
NAFDAC*Tv -0.0928 0.2826
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Mixed Logit Model HCM

Paramater Estimate SE Estimate S.E
NAFDAC*friends -0.0806 0.4338

NAFDAC *vegetarian 0.3444 0.6332
NAFDAC*purchase_supermarket 0.1799 0.3624
NAFDAC*inc_192 328 0.4814 0.3546

Partial Freshness*male -0.2228 0.3091

Partial Freshness *aware 0.2438 0.2912

Partial Freshness*inc_less 96 -0.0984 0.3086

Partial Freshness *Purchase_farmer 1.0984 0.7261

Partial Freshness*special_diet 0.2452 0.5064

Partial Freshness*Product 0.0675 0.3182

Partial Freshness*Pratice_farming -0.4455 0.2813

Partial Freshness*TV 0.4461 0.2736

Partial Freshness*Friends -0.6629 0.4269

Partial Freshness*Vegetarian -0.6604 0.6064

Partial Freshness *purchase_supermarket 0.4434 0.3484

Partial Freshness*inc_192 328 -0.1696 0.3294

Log Likelihood -1467.00 -1235.80
AlC 3033.97 2499.60
AIC/N 1.42 1.29

***) < 0.01. **p<0.05, *p<0.1

5.3. Drivers of Consumers' FCRP

Estimates of the structural equation parameters for consumer's perception are presented in Table
7. Positive and significant drivers of consumers' perception were found for consumers previously
aware of organic products, whose main purchase channel are farmers, and those who depend on
Television as their main media source. Also, respondents who elicited preference for leafy
vegetables relative to tomato had positive FCRP. Meaning these consumers perceive higher food
safety risks as a result of the food control system. Conversely, consumers who associate lower risk

with the food control system are those practicing farming.
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Table 7
The Structural Equation Component of the HCM

Parameter Estimate Rob.std.err.
gamma_intercept -0.3747 0.3881
gamma_male -0.1973 0.1880
gamma_aware 0.5338*** 0.1647
gamma_inc_less_35 -0.2644 0.1687
gamma_purchase farmer  1.2089*** 0.2541
gamma_special_diet 0.0695 0.5026
gamma_Product 0.5551*** 0.1787
gamma_ownfarm -0.3250* 0.1707
gamma_tv 0.3815** 0.1581
gamma_friends -0.4422 0.2716
gamma_vegetarian -0.5012 0.5167
gamma_supermarket 0.0585 0.2048
gamma_inc_70_120 0.0427 0.2088

***p <0.01. **p<0_051 *p<0_1

5.4. Consumers' FCRP and Indicators

The measurement equation component of the HCM, which shows the impact of consumers' FCRP
on its five indicators, is presented in Table 8. The results reveal that FCRP has a positive effect on
all indicators. For instance, the positively significant Zeta FCRP2 implies that an average
consumer in the study positively perceives the notion that unsafe food is widely spread in the
Nigerian food system. This interpretation holds for other indicators since they all carry positive
signs. Ultimately, a positive association between the FCRP and all the indicators indicates that

respondents largely perceive food safety risk due to the food control system in the country.
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Table 8

The Measurement Equations Component of the HCM

Parameter  Estimate Rob. Std err

Zeta FCRP1 Normalized to +1

Zeta FCRP2 0.3872*  0.2189

Zeta FCRP3 0.4558**  0.2153

Zeta FCRP4 0.5283*** 0.2077

Zeta FCRP5 0.6163*** 0.2194
***p < 0.01. **p<0.05, *p<0.1

6. Discussion and Conclusion

There is an increasing awareness of food safety hazards among consumers in the domestic
market in LMICs (Aworh, 2021). Many studies have investigated how these concerns raise
consumers' preference and WTP for food safety. In this study, we investigated the effect of
consumers' FCRP on preference for food safety and government-controlled food safety
certification. We hypothesize that consumers' preference for food safety is contingent on their
perception of the ability of the food control system to assure food safety and that when such food
control is perceived risky in itself, consumers tend to rely on subjective cue attributes and would
not prefer government-controlled safety assurance system. We treated consumers' FCRP as a latent
variable which it is. In this case, we avoided endogeneity bias present in studies that
deterministically include perception into consumers' food choice model.

The first implication of our findings in this study relates to the possibility of obtaining spurious
results when food choice models do not account for consumers latent characteristics as drivers of
heterogeneity in preference. We illustrated this point by comparing a model of consumers’
preference for food safety that did not account for perception with the HCM which does. For
instance, the MIXL model shows that consumers were willing to accept discount for both PGS and
foreign forms of certification whereas in the better performing HCM, the evidence is contrary.
There is a bias when perception of consumers is not factored into preference model for food safety.
Another related point is the drawback associated with studies which conclude on self-reported
indicators of perception variables and the importance of treating latent variables stochastically in

consumers' food choice models (Alemu and Olsen, 2018; Bello and Abdulai, 2018). For instance,
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using the self-reported indicators of perception, consumers in this study perceive that certified food
is safer than uncertified food. Yet, the results of the HCM reveal that consumers' FCRP does not
seem to translate into a significant preference for a government-controlled food safety certification
scheme.

Further, when consumers lack trust in the food control system, it negatively hampers the
development of premium-priced safety assurance for consumers in the domestic market. Recently,
Sanou, et al. (2021) proposed food safety-label in a developing country although arguing more
from the perspective of secondary consumers including wholesalers, retailers and food companies,
who are likely to care more about food quality for high volume trade reasons. However, we posit
that in the case of direct consumers in the domestic market, which we focused in this study, lack
of trust in the food control and the consequent negative disposition towards government-controlled
food safety certification will continue to create market barrier for the development of premium-
priced safe food in the domestic food market.

Moreover, it is common to find that consumers rely on cue attributes as their source of
information for credence food quality attributes. For instance, Benni, et al. (2019) found that
authenticity cues for infant milk product were important information sources for consumers in
China. Similarly, Ardeshiri & Rose (2018) found that, relative to other beef attributes, cues for
healthy option induced stronger influence in purchase decision making by consumers in Australia.
However, when such cue attributes are subjective and susceptible to market manipulation, the
likelihood of consumers’ vulnerability to the risk of adverse selection in the food market remains
(Kadjo et al., 2019). A case of how consumers use the moisture content in maize to indicate the
presence or absence of aflatoxin contamination illustrates this point (Sanou, et al., 2021).

As again revealed in this study, consumers' preference for food safety compares favorably with
findings in similar studies (Philip & Dipeolu, 2010; Bello & Abdulai, 2016a; Bello & Abdulai,
2016b; Akinwehinmi et al., 2021). It underscores the importance of food safety-related attributes
to consumers' choice of food. Particularly, the effect of awareness of safer food options also played
a significant role in the perception formation of the consumers. Although Mou & Lin (2014) found
emotional response toward food safety incidents to be a stronger predictor of food safety risk
perception, factual awareness also predicted safety risk perception. As it has been advocated in
previous studies, raising the level of awareness of food safety issues can drive consciousness

towards healthy and safe diets.
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In terms of the FCRP, when the average consumer perceives the food control system to be
weak, consumers are not positively disposed to government-controlled food safety certification
systems. In such situation, the conceptual basis to enhance food safety assurance must not be
limited to enhancing food regulatory framework but must promote policies that boost consumers
confidence in the food control system along the whole food chain. Only then, in our opinion, can

consumers' preference for safe food translate into market gains for safety-sensitive food handling.
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