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ABSTRACT

The study set out to assess the fish consumption behavior of low-income households residing
in urban areas of Greater Accra and Northern regions of Ghana. The study examined the
factors influencing household preferences for fish products (fresh, processed fish or both) and
also analyzed socio-economic and geographic factors affecting household income allocation
decisions. The study employed the multinomial logit model to analyse the factors influencing
household preferences for fish products while the Tobit model was used to analyse the
determinants of household income allocation to fish purchase. Data was collected from 300
households residing in poor neighbourhoods of Accra and Tamale. The survey revealed that
the most widely consumed fish by households include salmon, sardinella, seabream and
anchovy. The estimated mean share of household income allocation was approximately 27%.
Results from the multinomial logit model indicate that the likelihood of choosing fresh fish
and fresh/processed fish alternatives over processed fish increases with households residing
in Greater Accra region, Christian households, fish price increase, households taste for
smaller fish, larger size households and easy accessibility to local markets. Further, the
results from the multinomial model indicate that the probability of choosing fresh fish and
fresh/processed fish alternatives over processed fish decreases with an increase in age,
marital status, higher education and occupation. The result from the Tobit model show that a
cedi increase in fish price, marital status, nearness to local markets and household living in
Greater Accra increase the proportion of income households allocate to fish purchase by
2.8%, 20%, 14.1% and 24.6%, respectively. The results further suggest that higher education,
increase in income and an increase in household size by one person decrease the share of
income households allocate to fish consumption by 8.4%, 0.2% and 1.5%, respectively. It is
recommended that Government and the appropriate agencies should intensify education
campaigns targeting people with higher or low levels of education about the numerous
benefits (e.g health and nutritional) of regular consumption of fish. Preference for processed
fish presents an opportunity for research and development of existing fish processing
methods and on range of value-added fish products targeting the aged, educated and the
working class consumers. Efforts should be made to reduce the distance between landing
centers and consumption centers especially in inland areas through the development and/or
improvements in transportation and distribution systems to help bring fish close to
consumers. Government should strengthen the pre-mix fuel subsidy policy and reduce cost of
transportation through development of infrastructure to reduce fish prices and make fish
affordable to low-income households. There is the need to enlightened and create awareness
about the nutritional value of fish to forestall expenditure cuts on fish. The government
should support the development of value chains of smaller fishes such as sardinella and
anchovy as they are preferred by households.



LIST OF ACRONYMS

AMA Accra Metropolitan Assembly

CEPS Customs Excise and Preventive Service

CHF Co-operative Housing Foundation International

FC Fisheries Commission

FDA Food and Drugs Authority

GAFCO Ghana Agro Food Co. Ltd.

GDP Gross Domestic Product

GLSS Ghana Living Standards Survey

GPRS Ghana Poverty Reduction Strategy

GSS Ghana Statistical Service

HLPE High Level Panel of Experts on Food Security and Nutrition
HP Horse Power

11D Independently and Identically Distributed
LC-PUFA Long Chain Polyunsaturated Fatty Acids

MCS Monitoring, Control and Surveillance

MNL Multinomial Logit

MoFAD Ministry of Fisheries and Aquaculture Development
MT Metric Tonnes

OLS Ordinary Least Squares

PAH Polycyclic Aromatic Hydrocarbon

UN United Nations

USAID United States Agency for International Development

WHO World Health Organisation

vi



TABLE OF CONTENTS

DECLARATION L.ttt sttt s et b et et abe bt e e te e e enenne i
DEDICATION ...ttt ettt sttt et e b et et e st e be st e s eresbe st e senbesbe e erenne e iii
ACKNOWLEDGEMENT ..ottt ettt sttt st seneanennens iv
F N S 2 ¥ N PSPPSR v
LIST OF ACRONYIMS .ottt ettt s e et e e e sn e e e ssbe e e nsaeeennaaeans vi
TABLE OF CONTENTS. ..ottt ettt e e e e e ne e e annae e vii
LIST OF TABLES ...t e e e e e e aae e e neeeanes X
LIST OF FIGURES ...ttt st et e e e e e et e e e nna e e e snte e e nnaeeenneneens Xi
(O o 1 el I O ] | PSS 1
INTRODUGCTION ..ottt ettt e e s e e st e e st e e s na e e e snbe e e nsaeeenseeeanneeeanneas 1
1.1 BACKGIOUNT ...ttt bbbt b ettt 1
1.2 Problem StatemMENT.........ooiiiee ettt ne e 3
1.3 RESEAICN ODJECTIVES ..o 5
1.4 JUStIfICAtioN OF STUAY .....ocvviiiece e 5
1.5 0rganization OF STUAY ........coveiiiie et ae e 6
CHAPTER TWO ..ottt sttt ettt ettt neebe st e eneans 7
LITERATURE REVIEW ....ooiiiiiiiee ettt 7
2.0 INEFOUUCTION ...ttt e et et st be b e eseen e nee e 7
2.1 Fish reSources in Ghana ........c.ooeeiiiiiiiieeeee e 7
2.1.1 Small pelagic fiSh FESOUICES .......ccveiieieeie it 7
2.1.2 Large pelagic fiSh FESOUICES .......ccuiiieiieeie ettt 8
2.1.3 Demersal fiSh FESOUICES...........eiiiiiieieieeie ettt 8

2.2 Types of fISNEries IN GNANA.........ceoiiiiiecie e 9
2.2.1 MarINE FISNEIIES ...t ettt nreas 9
2.2.2 IN1ANA TISNEIIES ..ot nae e 11

2.3 Economics Of fiSh COMMOGILY........cooiiiiiiiiieieie e 11
2.3. L FISH PrOQUCTION ...t 12
2.3.2 FISN CONSUMIPTION. ....uiiiiiieiie et 13
2.3.3 IMPOIS OF FISN .o 14
2.3.4 Fish processing in GNaNa..........coouiiiiiiiiiiie e 16
2.3.5 Fish marketing and distribution in Ghana ...........ccccecevieviiiciecce e 16

2.4 Regulatory and institutional frameWorKsS ............cccviveriiinieese e, 18

vii



2.4.1 Regulatory framework applied to fiSNEries ..........ccoviiriiiiiiie e, 18

2.4.2 INSHLUtIONAl TrAMEWOIK ..o e 21

2.5 Reflection for economic tools for the StUAY ........cccvvieriiniieiee e 23
2.6 Discrete ChOICE MOUEIS........c.eiiieie ettt 23
2.7 MUIINOMIAL MOUEIS ...ttt ae e 25
2.7.1 Multinomial 10git MOdel..........cooiiiiiie e 25
2.7.2 Multinomial probit (MNP) MOdel .........cccoooiiieiicecc e 26

2.8 Censored regression models (the Tobit model).........c.cccooveiieiiiiii e, 27
2.9 Vulnerability and responses of low-income groups to food price volatility .................. 27
2.10 Empirical studies on fish consumption behaviour .............ccccccveiieii i, 28
CHAPTER THREE ..ottt sttt sttt an s 31
METHODOLOGY ..ottt sttt sttt sttt eneabe e e e s e 31
3.0 INEFOUUCTION ...ttt ettt bbb e b ne et 31
3.1 Conceptual fFraMEWOIK ........cooiuieiiiieieee et 31
3.2 TheoretiCal FramMEWOIK .........ccciiiiiieii i 32
3.2.1 Random utility theory as foundation for multinomial logit models........................ 32
3.2.2 Theoretical basis for the Tobit model............cccooieviiiie e, 34

3.3 Analytical FramEWOIK.........cooiiiiiii s 38
3.3.1 DESCIIPLIVE ANATYSIS ....eveiuieieteiie ittt 38
3.3.2 Multinomial logit model SPecifiCation .............ccoceiiiiriiiiice e 38
3.3.3 Tobit model SPECITICAIION ........coviiiiiiiieee e 43

3.4 Data AESCITPLION. .....eeteti ittt bbbttt bbb bt 46
B4 L STUAY @IBA ...ttt b etk b bbbt e et bbbttt e e e 46
3.4.2 Sampling technique and SAMPIE SIZE.......ccveiiiiiiieiiiie e 50

(O 1 e I 1 1 PRSP 53
RESULTS AND DISCUSSIONS. ...ttt nae e e e 53
O L oo [ Tox 1 o] o ISR 53
4.1 SOCI0-CONOMIC ChArACTEIISTICS ... .eevviieieieeie e e 53
4.2 Types of fish consumed in urban communities in Ghana............ccccocvveveiii e, 57
4.3 Factors influencing household preferences for fish ... 59
4.3.1 Region OF FESIAENCE .......ocieiiieciee ettt 60
A.3.2 REIIGION ..o be e 61
B.3.3 AR ..ottt b e R et ekt e e et e e Re e e bt e eRe e e beearreennee e 61

viii



.34 IMATTEAL STALUS ..ottt e e e e e e e e e e e eeeeeeeeeeeeeeeeeneens 62

G T =l (107 £ ] OSSPSR 63
4,36 OCCUPALION ...ttt etttk b bbbttt b e e et et bbbt enn e e 64
4.3.7 PrICE OF FISN...coiiiii ettt ae e 64
4.3.8 S1Z8 OF TISN ... 65
4.3.9 HOUSENOIT SIZE......ccueeiieieeie ettt ettt nae e 65
4.3.10 SOUICE OF FISN...cuiiiiiiieice e 66

4.4 Determinants of household income allocated to fish consumption..............ccccceevvvenenn. 67
I TS I o ot SO 67
4.4.2 IMAETTAL STALUS ..ottt bbbt 68
44,3 EQUCALION ..ottt sttt ettt bbb e b e e s e e neas 69
L | o [ol0] [PPSR PR PRSPPI 69
4.4.5 HOUSENOIA SIZE......civiiiieiieiieieie ettt bbb 70
4.4.6 Source of qUality FiISN........ccoiiiiiice e 70
4.4.7 ReQION OF FESIABNCE ..ot 70
CHAPTER FIVE ...ttt bbbttt sttt en s 72
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS.........ccccoeiiee e, 72
ST O 111 0o 1 od 1 o] SRR 72
5.1 Summary and major FINAINGS ........cccooiiiiiiiiee e 72
T2 003 Tod 11157 o] 1 <3RS 76
5.3 RECOMMENAALIONS ... eeiieiieieieiie ettt et e e teeae e s reeteaneesreenneeneeaneenneans 78

L E =T =] 0T LSS 80
Y o] o 1=] 16 [ TSP TT PP URPPRPRO 88
L@ 0ot o] o] T U SRS 88



LIST OF TABLES

Table 1: Inland (wild) and aquaculture production from 2000 — 2014 (‘000 metric tons)......13
Table 2: Linkages between policy strategic pillars and the seven operational targets ............ 19
Table 3: Roles of fish value chain support iNStItULIONS...........ccoceiiieiicie e 22
Table 4: Description of determinants of household preferences ..........ccccooevveveievicciciennn, 42
Table 5: Description of determinants of household spending ..........ccccoccevveviveveiic i, 46
Table 6: Summary of characteristics of the study area............ccccceevveveeie i, 49
Table 7: Distribution of SAMPIE SIZE .........coveiieicecece e 52
Table 8: Socio-economic characteristics Of reSPONUENtS ..........cccveiieiieie i, 54
Table 9: Types of fishes consumed in poor urban communities in Ghana...........c.c.ccoecvveenee. 58
Table 10: Estimates of the multinomial logit model.............ccocooviiiiiie, 59
Table 11: Marginal effects of explanatory variables on income allocation..............ccccccceen.e. 68



LIST OF FIGURES

Figure 1: Share of marine, inland (wild) and aquaculture in total fish production.................. 12
Figure 2: Marine, inland and total fish production, 2000 - 2014.........c.ccceeevieeieeie e 13
Figure 3: Total imports and import value, 2009 — 2013 .........ccceoviieiieieee e 15
Figure 4: Fish market chain in Ghana.............ccocveiiie i 17
Figure 5: Conceptual frameWOrK ...........covoiiiiiiice e e 32
Figure 6: Map Of the STUAY @rea .........ccceeiuieiiiieieee et 47

Xi



CHAPTER ONE

INTRODUCTION

1.1 Background

The fisheries sector is one of many sectors supporting socio-economic development in
Ghana. Fish and other seafood products generate about US$ 1 billion in revenue annually and
contribute about 5% and 3% to agricultural GDP and national GDP respectively (Sarpong et
al., 2005; ATLAFCO, 2012). Further, the sector supports the livelihood of over 2.6 million
Ghanaians (FAO, 2016; ATLAFCO, 2012) and thus, helps in poverty reduction across the

country.

Ghana is endowed with fisheries resources due to abundance of water resources such as the
sea, lagoons, rivers, lakes and dams. For decades, fish is the most important and affordable
source of animal protein for both the poor and rich in Ghana, and local consumption
constitute around 75% of total domestic fish capture. Fish provides around 60% of the animal
protein requirements of Ghanaians. The annual per capita consumption of fish in Ghana is
estimated to be 25kg, which is higher than the estimated averages of 18.9kg and 10.5 kg for
the World and Africa respectively (Sarpong et al., 2005; FAO, 2016; Onumah et al., 2018).
To continue to maintain current per capita levels of consumption, Ghana imports around
191,000 metric tons of fish annually from other countries because it is only able to satisfy
about 50% (about 420,000 metric tons) of its total national fish requirement (Failler et al.,

2014; Frimpong & Adwani, 2015).

In Ghana, the commonly consumed fish types include affordable sardinella (called amane or
eban in the local language), anchovy (Keta school boys), mackerel (salmon), horse mackerel,
chub mackerel and tuna. The sea bream, cassava fish, red snapper and tilapia are also

consumed by a segment of the population and are also patronised by hotels and restaurants



(USAID, 2009). Consumers normally purchase fish in either fresh/frozen or processed form
for food preparation at home. Processed fish forms include smoked, salted and dried, dried,
fried, canned and grilled. The most preferred product by majority of Ghanaians is smoked
fish due to its flavour and the fact that it remains intact when used in food preparation

(Quagrainie et al., 2009).

Nutritionists have argued that fish is a major and richest source of essential fatty acids such as
LC-PUFAs and bioavailable micro-nutrients such as vitamins (D and B) and minerals
(calcium, iron, zinc, etc.). The rich nutritional properties of fish make its consumption
beneficial to the health and development of millions of low income consumers (HLPE
Report, 2014). Therefore, experts have concluded that consumption of certain quantity of fish
especially fatty fishes (e.g. sardines) can reduce the risk of coronary heart diseases and stroke
problems and can contribute to improved brain development (FAO/WHO, 2011). Moreover,
research over the years have shown that consuming fish can help prevent high blood pressure,

cholesterol and cancer (Can et al., 2015).

Fish consumption all over the world has increased dramatically in recent decades. Likewise,
statistics from MoFA (2017) give the indication that fish consumption has generally
increased over the years, reflecting the increased fish supply over the period. For instance,
fish consumption increased from 51,8612.2 metric tons in 2009 to 58,8874.1 metric tons in
2011. Growth in population and incomes, urbanization, preference for fish, and cultural
factors among others are the determining factors that could explain the increase. Fish
consumption at the consumer level has also increased as a result of increased awareness about
the health benefits of eating fish, availability of seafood and affordability of fish compared to

other animal products (Myrland et al., 2000; Erdogan et al., 2011).



However, the overall increase in fish consumption does not reflect the consumption behavior
of households towards fish. Information on household consumption behavior is very
important for the seafood industry. Erdogan et al. (2011) emphasized that the development of
the seafood industry is strongly dependent on consumer behaviour and consumption habits.
For instance, an increase in consumption of fish can lead to gains in production and have
positive effect on livelihoods in terms of employment and exports leading to higher incomes
(Can et al., 2015). Therefore, understanding consumer behavior towards fish is deemed
important, and this study provides such understanding with a focus on low-income

households in urban areas of Ghana.

1.2 Problem statement

Fish forms an important component in the diets of urban households in Ghana. However, fish
has become expensive in recent years as a result of declining fish capture, increased demand
due to growth in population and incomes, high cost of transportation, high transaction costs,
among others. Increased fish prices disproportionately affect low-income households
particular in cities in terms of difficulty in accessing fish since they depend so much on fish
for their animal protein supply (FAO, 2011). The situation is often accompanied by changes
in consumption behavior and diets of urban poor households who cannot afford high valued
fishes. It is believed that low-income households in developing countries often patronise the
small pelagic fishes for their animal protein needs because they are affordable, available and
easy to use in preparing meals at home. The commonly consumed small pelagic fishes
include sardinella, anchovy, mackerel, horse mackerel and chub mackerel. In Ghana, the sea
bream, cassava fish and red snappers are also preferred but they are expensive and therefore

many people cannot afford to buy (USAID, 2009).

The decisions of whether or not to consume fish, what type of fish to consume and how much

of that to consume are believed to be affected by various influences. Fish consumption level,
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frequency and preferences are affected by the socio-cultural and geographic factors of
consumers and by fish attributes (Pieniak et al., 2011; Verbeke & Vackier, 2005; Honkanen
et al., 2005). It is a known fact that Ghanaians derive a lot of their animal protein from fish in
per capita terms. However, there is limited information about consumer’s behavior in terms
of preferences towards fish in Ghana, particularly because limited research attention has been

given to the specific factors that influence preferences for fish by Ghanaian consumers.

Being an important component of diets in Ghana implies everyday households must make the
critical decision about how much money (or income) they should allocate to fish
consumption. This decision is significantly influenced by some critical socio-economic
factors of households. A study by the Bank of Ghana (2008) revealed that households in
Ghana allocate about 22.4% of their food budget to fish consumption while poor households
allocate about 25.7%. However, knowledge of factors influencing this allocation is limited in

the literature.

Although information on factors affecting consumer’s preference for fish and determinants of
household income allocation to fish consumption is deemed important, there seems to be a
dearth in studies conducted along these lines in Ghana. This study aims to fill these gaps with
a focus on low-income households in the urban areas of Greater Accra and Northern Regions,

Ghana.

In view of the above, the research seeks to answer the following questions:

e What are the types of fish mostly consumed by low-income households?
e What are the factors influencing household preferences for fish in Ghana?
e What are the factors influencing the amount of household income allocated to fish

consumption in Ghana?



1.3 Research objectives
The main objective of the study is to provide information on fish consumption behavior of
low-income households residing in urban Greater Accra and Northern Regions, Ghana.

Specifically, the study seeks to:

1. Describe the socio-economic characteristics of low-income households in the study
area.

2. Profile the types of fish consumed in these urban poor communities.

3. Assess the factors influencing the preference for fresh fish, processed fish or both.

4. Analyze the determinants of the amount of household income allocation to fish

consumption.

1.4 Justification of study

Studies on consumption behaviour of Ghanaians towards fish is considered very important.
Particularly, this study will highlight consumers’ preferences (i.e. consumption attitudes and
habits) for the various types of fishes as well as the factors influencing their choices and
preferences. This will contribute to enhance our understanding of the types of fishes mostly
consumed by low-income households as well as the factors influencing their preference for
such fishes. Also, this information will aid policy and decision-makers in the design of
specific policy interventions to sustain and promote such widely consumed fish species which

in the long term will benefit low-income households in terms of stability in availability.

Moreover, information on the determinants of amount of household income allocation to fish
is very important for the fishing industry and the economy of Ghana as a whole. This study
will therefore analyse and bring to the fore the important determinants of household income

allocation to fish consumption in Ghana.



Identification of the important factors influencing consumers’ preferences for fish and
determinants of household income allocation to fish can help the government to design
specific marketing interventions or policies for fish trade that can significantly develop and
sustain the fisheries sector and lead to higher earnings for fish chain actors such as fishermen,
processors, traders (e.g. wholesalers, retailers, importers of seafood) and the government. The
development can also enhance the effectiveness and efficiency in fish production and
marketing systems which will make fish affordable thereby increasing fish access for
consumers. This may be helpful when the ultimate goal is to encourage fish consumption
among low-income groups in order for them to derive the numerous health benefits
associated with fish consumption. Thus, this study will contribute to fish marketing and

nutrition policies.

1.5 Organization of study

Following chapter one, the rest of the study is structured as follows. The second chapter
presents a review of literature on fisheries in Ghana. It covers a brief description of the types
of fish resources in Ghana, the structure of fisheries sector, fish production, fish consumption
and imports, and regulatory and institutional frameworks that are applied to fisheries. It also
covers empirical models for analyzing discrete choice data and household spending decisions
as well as previous studies that have been done using such models. The third chapter is
methodology which covers the conceptual framework and specification of the multinomial
and Tobit models. It also discusses the method of analysis, the study area and sampling
technique. The fourth chapter presents analysis of the results and discussions for each study
objective. Lastly, the fifth chapter provides summary for the study, draws conclusions from

the main findings and proposes some policy recommendations.



CHAPTER TWO

LITERATURE REVIEW

2.0 Introduction

This chapter is divided into three parts. The first part reviews literature on the fisheries sector
in Ghana. The second part discusses literature on discrete choice models and censored
regression models. The third part reviews literature on previous studies that have used

multinomial and Tobit models.

2.1 Fish resources in Ghana

Fish is an important seafood commodity that is highly traded. It is an excellent source of
animal protein and is popularly consumed in Ghana. The waters of Ghana are endowed with
valuable fish stocks. The main fisheries resources identified can be broadly divided into small
pelagic, large pelagic and demersal species. Also, tilapia, catfish, heterotis, etc. are fish

resources obtained from lakes, rivers, dams and aquaculture.

2.1.1 Small pelagic fish resources

The main small pelagic fish species in Ghana include Sardinella, anchovies (Engraulis
encrasicolus) and mackerel (Scomber colias). The most important species exploited in
Ghanaian waters are the sardinellas: round sardinella (Sardinella aurita) and flat sardinella
(Sardinella maderensis). Sardinellas, anchovy and mackerel together make up the majority

(about 80%) of the total small pelagic fish stocks (Lazar et al., 2017).

The abundance of small pelagic species in Ghana is significantly influenced by rainfall and
upwelling of nutrient rich water which causes high production of plankton (Nunoo et al.,
2015a; Lazar et al., 2017). As a result, landings of these pelagics are seasonal in nature with
July — September being the major season of abundance whereas late December to early

February (rarely into March) being the minor season (Nunoo et al., 2015b). Generally
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speaking, in Ghana, small pelagic fish capture represents about 65% of total fish landings

(Nunoo et al., 2015a).

The Sardinellas are economically important and could constitute about 40% of total domestic
marine landings in years of good production (Nunoo et al., 2015b). Nonetheless, the round
species (Sardinella aurita) is more important than the flat species (Sardinella maderensis) in
terms of total landings. The landings of sardinellas fluctuate from year to year. A bumper
harvest of sardinellas occurred in 1972. This was followed by periods of substantial decline
in harvest to the lowest point that stakeholders assumed the pelagic fisheries have collapsed.
However, the early 1980s saw increases in sardinella landings (especially Sardinella aurita).
Landings reached the highest point in 1996 at 250,000 MT and since then catch of sardinellas
plummeted year after year to a lowest level in 2013 while catch effort has been rising year

after year (Nunoo et al., 2015b; ATLAFCO, 2012).

Anchovy is the second most abundant small pelagic species contributing on average around
25% of total fish catch in Ghana (Lazar et al., 2017). The landings of mackerel have
fluctuated over the years. The year 2000 recorded the highest catch of mackerel and landings

have since declined (Lazar et al., 2017).

2.1.2 Large pelagic fish resources
Large pelagic resources in Ghana are mainly tuna species. The tuna species found in the
waters of Ghana are yellow fin tuna (Thunnus albacares), skipjack (Katsuwonus pelamis) and

big-eye tuna (Thunnus obesus).

2.1.3 Demersal fish resources
Demersal resources are Sparidae or sea breams, Haemulidae or grunts, Sciaenidae or croakers

(e.g. cassava fish) and Lutjanidae or snappers (e.g. Lutjanus fulgens), Mullidae or mullets,



Serranidae and Polynemidae or threadfins (Nunoo et al., 2015a). The demersal fish resources

are harvested by trawlers and artisanal gears such as set nets, beach seines and long-lines.

2.2 Types of fisheries in Ghana

Ghana has a coastline stretching over 550km space including an Exclusive Economic Zone
(EEZ) covering 228,000 km? (MoFAD, 2015), which supports a thriving fishing industry.
The fisheries industry in Ghana can be classified into marine fisheries (the sea, lagoons) and
inland fisheries (rivers, lakes, dams, reservoirs and aquaculture). Marine fisheries provides
the bulk of fish landed in Ghana making it the most important source of domestic fish

production.

2.2.1 Marine fisheries

Marine fisheries play a major role in Ghana’s economy. It provides employment and
livelihoods, helps in poverty reduction, ensures food security and contributes to GDP. Marine
fisheries mainly consist of the sea but some lagoons are included as well. The productivity of
marine fisheries depends on upwelling system. Upwelling is a phenomenon whereby nutrient
rich cold water is brought to the surface of the sea to stimulate the ecosystem. There are two
seasons of upwelling on the continental shelf of Ghana which include the major season
occurring from July to September and the minor season occurring from late December to

early February (MoFAD, 2015). These periods mark seasons of plenty fish catch.

The sector consists of small scale/artisanal fisheries and large-scale fisheries such as semi-
industrial/inshore fleets, industrial/deep sea fisheries and tuna fleet. The sector is dominated

by artisanal fishermen who supply more than half of total catch in Ghana.

Small-scale/Artisanal fisheries
Artisanal fishery is characterized by wooding canoes (motorized and non-motorized). There

are currently over 13,000 artisanal canoes and about 14,000 fishers engaged in this sub-



sector, operating from 334 landing beaches in 195 fishing villages (Nunoo et al., 2015a;
MoFAD, 2015). The canoes use several fishing gears such as beach seine, set net, drift
gillnet, and hook and line. In terms of volumes of fish landings, artisanal fisheries is the most
important (Lazar et al., 2017). Fish catches by artisanal sub-sector are estimated to be about
254,000 metric tons, representing over 73% of total marine fish landings (MoFAD, 2015).
The Ministry of Fisheries and Aquaculture Development has indicated that catches per canoe
have declined substantially in recent years (MoFAD, 2015). The main species exploited by

artisanal fisheries include sardinella, anchovy and mackerel.

Semi-industrial (inshore) fleets

The semi-industrial fleet consist of about 403 locally built wooden boats. The boats are fitted
with inboard engines of between 90 HP and 400 HP. The vessels use fishing gears such as
purse seines and trawl gears. Annual catch is estimated at 6,000 metric tons, representing
about 1.8% of total marine fish landings (MoFAD, 2015). Target species include sardinellas

and mackerels.

Industrial fisheries

Industrial fleet (also called offshore/distant waters) is made up about 107 trawlers. Total
estimated catch from industrial fleets is about 18,500 metric tons; this constitutes 5.4% of
marine fish landings (MoFAD, 2015). Industrial fleets exploit species such as sparids,

groupers, snappers and cuttlefish.

Tuna fleet

Tuna fleets consists of about 20 vessels and the fishing gear used is pole and line. Tuna fleets
capture yellowfin tuna, skipjack tuna and bigeye tuna. The International Commission for the
Conservation of Atlantic Tunas (ICCAT) has recently conducted assessment of tuna

resources in the Atlantic and concluded that the yellowfin and big-eye tuna resources are
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being optimally exploited whereas the skipjack tuna is underexploited (Nunoo et al., 2015a).
It has been estimated that sustainable catch of tuna falls within 90,000 — 100,000 metric tons
per year (Rurangwa et al., 2015). However, annual catch of tuna is 65,000 metric tons,
accounting for 18.9% of marine capture (MoFAD, 2015). Few companies such as Pioneer
Food Cannery (the largest processing company), MYROC and GAFCO process tuna in

Ghana mostly for export to the EU.

2.2.2 Inland fisheries

This sub-sector covers fish resources from rivers, lakes, dams, lagoons and aquaculture. The
Volta Lake contributes the largest to inland fisheries with about 90% share of total inland fish
catch. Fish species captured from the Volta Lake include tilapia, Chrysichthys spp,
Synodontis spp, etc. Non-finfish species captured form inland fisheries include shrimps and
blue crabs (from brackish water or lagoons) and prawns (from fresh water). Inland fisheries
from the wild are mainly artisanal and fishing gears used are cast and gillnets and hook and
line. Aquaculture (fish farming) is inland activity and production focuses on few species
including tilapia, catfish and heterosis. Tilapia is the main species cultivated and constitutes
about 88% of total aquaculture output, followed by catfish (10%) while other species
accounts for the rest (Onumah et al., 2010). Fish farming systems include extensive, semi-
intensive and intensive systems. Extensive system is carried out in dams, dug-outs and small
reservoirs. Semi-intensive system is used to culture fish in earthen and concrete ponds while
the intensive systems are mostly associated with cage cultures practiced on river bodies

including the Volta Lake.

2.3 Economics of fish commodity
The economics of fish commodity highlights production mainly from marine, inland and
aquaculture; fish consumption; fish imports; fisheries regulatory framework and institutional

framework.

11



2.3.1 Fish production

Fish production in Ghana comes from three sources: marine, inland (wild) and aquaculture.
Marine fisheries is the largest source of domestic fish production and contributes 73% to total
fish catch (the largest by volume). Inland fisheries (wild) contributes 21% to total fish catch

while aquaculture accounts for the remaining 6% (Failler et al., 2014) (Figure 1).

Figure 1: Share of marine, inland (wild) and aquaculture in total fish production

= Marine
® Inland (wild)
= Aquaculture

Source: Failler et al., 2014

Statistics from MoFAD show that fish production from capture fisheries has followed a
downward trend since the mid-1990s (MoFAD, 2015). Figure 2 presents marine, inland and
total fish production from 2000 to 2014. Fish capture from the marine has declined from

343,000 metric tons (in 2008) to 314,868 metric tons (in 2014).
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Figure 2: Marine, inland and total fish production, 2000 - 2014
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Fish production from inland fisheries (wild and aquaculture) has increased from 92,594
metric tons (in 2008) to 119,253 metric tons (in 2014) as a result of gains in aquaculture
production (Table 1). Inland production (from the wild) has been declining since 2012 from
95,000 metric tons to 86,741 metric tons in 2014. The bulk of inland fish comes from the

Volta Lake; about 90% of total inland catch (Rurangwa et al., 2015).

Table 1: Inland (wild) and aquaculture production from 2000 — 2014 (‘000 metric tons)

Year 2000/04 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Inland (wild) 852 816 813 815 87 708 831 954 958 95 86,7
Aquaculture o7r 115 167 326 56 72 100 191 275 275 325

Source: Failler et al., 2014; Nunoo et al., 2015b

2.3.2 Fish consumption

Fish has long been considered the most important source animal protein in Ghana. It provides
Ghanaian citizens about 60% of their animal protein requirements. Ghana recorded the

highest per capita fish consumption of 34.2kg in 1997 (FAO, 2016). Current per capita fish
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consumption figures show that Ghana is one of the highest fish consuming countries in West
Africa sub-region. Ghana’s current per capita fish consumption of 28kg is higher than the
world’s average of 18.9kg and Africa’s average 10.1kg (FAO, 2016). There is a strong
demand for fish in Ghana and about three-fourth (75%) of total domestic fish is consumed
locally. Demand for fish has been increasing over the years. Fish consumption levels for
2009, 2010 and 2011 were 518,612 metric tons, 550,233 metric tons and 588,874 metric tons

respectively (ATLAFCO, 2012).

Fish is normally sold in many forms to consumers: fresh, smoked, salted, salted and dried,
fried, canned and grilled. Factors including tribe and proximity to water bodies such as the
sea, lakes and rivers influence fish consumption levels and patterns in Ghana. Populations in
the southern sector of Ghana especially the tribes inhabiting the towns and cities along the
coast are associated with high levels of fish consumption while populations in the northern
sector of Ghana have low levels of fish consumption because they are more oriented towards
livestock rearing (Quagranie et al., 2009). People in the South of Ghana consume more fresh

fish while people in the North (or inland areas) consume more processed fish (USAID, 2008).

Total national fish requirement is estimated around 720,000 metric tons but annual fish
supply is about half (50%) leaving a deficit of about 320,000 metric tons of fish annually

(FAO, 2016). The deficit is satisfied through fish imports.

2.3.3 Imports of fish

Domestic demand for fish has outstripped domestic production, leaving a deficit about
190,000 metric tons annually (Failler et al., 2014). Ghana is therefore a net importer of fish.
Imports of fish increase during the lean season (November to May) when local production is
down and decrease during the bumper season (July to September). Figure 3 presents total

imports and import value in Ghana.

14



Imports of fish (by volume) has followed a decreasing trend in recent years, declining from
199,798 metric tons in 2010 to 150,700 metric tons in 2013. However, import value increased
from US$ 64 million in 2010 to a peak of US$ 156 million in 2012 and then decreased to
US$ 135 million in 2013. Annual imports of fish stands at 177,602 metric tons over the
period under consideration. The yearly import volumes are far below the estimated annual

fish deficit of about 320,000 metric tons.

Imported fish products include frozen sardinella, horse mackerel, chub mackerel and
yellowfin tuna, which comes into the country through the ports of Tema and Takoradi. The
fishes are imported from Mauritania (with a share of 20% of import volume), the UK (with a
share of 14%), Poland (8%), Netherlands (6%), Namibia, Spain, Morocco, Norway, Senegal,

Belgium and Gambia.

Figure 3: Total imports and import value, 2009 — 2013
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2.3.4 Fish processing in Ghana

Fish is a highly perishable commodity and as a result the quality begins to deteriorate few
hours after harvesting. Due to this, several traditional methods are used to process fish in an
attempt to preserve and increase its shelf life. Processed fish can be stored for longer periods
of time and they can be transported over long distances. The main traditional methods
employed to process fish include smoking, salting, sun-drying, frying and fermentation

(Quagranie et al., 2009).

Smoking is the most popular technique used for preserving almost all fish species. The main
species of fish processed using smoking include sardinella, anchovy, horse mackerel and
chub mackerel. According to Nunoo et al. (2015b), within the range of 70 — 80% of local
marine and inland fish capture is consumed in smoked form. The methods of smoking and
sun-drying are the two most widely used ways for processing and preserving anchovy
(Atikpo et al., 1992 in Nunoo et al., 2015b). In Ghana, fish processing is considered to be
women activity. Fish smoking, salting and drying are performed by women along the coasts

and river banks.

2.3.5 Fish marketing and distribution in Ghana

Domestic fish trading is an important occupation in Ghana and is largely an informal activity.
The private sector dominates the marketing and distribution of fish. Figure 4 shows the
market and distribution channels for fish. Captured fish from fishermen and local producers
are largely sold fresh to fish mongers or processors. Imported fish such as mackerel, cassava
fish, seabreams, redfish and sardinella are retailed in fresh/frozen form at the cold store.
Refrigerated trucks are commonly used for distributing imported frozen fish across the
country while they are rarely used in transporting local fish capture. Processed fish is

transported using trucks, buses and taxis. Processed fish from marine, inland waters and
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imports are sold in local markets throughout the country to consumers. Wholesalers, retailers
and even processors sell fish in open markets in cities, towns and villages. Fish products are
displayed on wooden table tops, flat metal plates or on mats spread on the ground. The retail
prices of some marine fishes are less than the retail prices of inland fishes making it easy to
sell the former compared to the latter (Quagranie et al., 2009). The domestic market is able to
absorb the locally produced marine and inland fishes such as sardinella, anchovy, mackerel,
cassava fish, seabreams, tuna, etc., though small quantities are exported in smoked form.
Cobinna (2010) note that fish marketing is centralized in the Southern and Middle belts of the

country.

Tuna is the most important export fish product for the fisheries industry: majority of domestic
tuna catches go through industrial processing and then exported to international markets such

as the European Union (Quagranie et al., 2009).

Figure 4: Fish market chain in Ghana
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2.4 Regulatory and institutional frameworks

2.4.1 Regulatory framework applied to fisheries

Several regulations have been implemented including closed seasons, closed areas, control on
mesh/net sizes, fishery licensing and protection of juvenile fishes to protect and sustain the
fisheries sector. For instance, in all the artisanal fishing communities, every Tuesday has been
set aside as fishing holiday and in some parts of the Western and Volta regions, Thursdays

and Sundays have been added.

The Republic of Ghana’s Fisheries and Aquaculture Policy (the Policy) and the Ghana
Fisheries and Aquaculture Development Plan were both developed to guide activities in the
fisheries industry. The Policy provides the government’s framework for fisheries contribution
to the objectives of the Ghana Poverty Reduction Strategy (GPRS) II. It establishes five (5)
strategic pillars which will be used for the development and management of the fishing

industry and for the sustainable exploitation of fishery resources in Ghana (MoFAD, 2011).

The Ghana Fisheries and Aquaculture Development Plan outlines the steps that will be
followed to implement the Policy. The Plan establishes seven (7) clear operational targets to
be accomplished in 5 years and also program of activities that will be implemented to meet
these targets (Table 2). The implementation of the Plan is target at (MoFAD, 2011):
i. Maintaining current capture fisheries production (Target 1)
ii. Increasing revenue and profitability in capture fisheries by at least US$ 50 million
annually after five years (Targets 2 and 3)
iii. Increasing aquaculture production from 9,000 metric tons to 100,000 metric tons per
year within five years (Target 4)
iv. Retaining Ghana as a landing and processing hub for the West Africa Tuna industry

(Target 5)
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v. Developing fisheries management to allow effective control of all commercial

fishing effort in Ghanaian waters (Target 6)

vi. Ensuring fisheries management costs are sustainable and that the fisheries sector

overall makes a fiscal contribution to government revenues (Target 7).

Table 2: Linkages between policy strategic pillars and the seven operational targets

Policy strategic areas of focus

Five year Targets

Policy area 1:

Management of fisheries,
conservation of aquatic resources and
their

protection of natural

environment

Policy area 2:

The promotion of value addition in the
fisheries sector and the improvement
of livelihood in the fisheries

communities

Policy area 3:

The sustainable development of

aquaculture

Policy area 4:
The improvement (and sustainability)

of services provided to the sector by
the Fisheries Commission and other

supporting institutions

Quantity of capture fishery production

maintained (no fish stock collapses)

. Value of annual fish income increased by US$

50 million from value added projects

Fisheries sector achieving annual surplus of
income over costs of US$ 50 million from
value added projects and efficiency gains
Ghana (the Tema Port) remains a landing and
processing hub within West Africa Tuna

industry

. Aquaculture production has expanded ten times

by volume (achieving 100,000 metric tons per

annum)

Fisheries management and compliance systems
are in place to allow effective control of all
commercial fishing effort in Ghanaian waters

Government of Ghana fisheries management
costs are self-funding (fisheries sector makes
fiscal

overall contribution to government

revenues)

Source: MoFAD, 2011
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Further, the Fisheries Management Plan of Ghana has been instituted for the management of
the capture fisheries within the marine sub-sector. It is a 5-year plan, which begun in 2015
and will end in 2019. The purpose of the Plan “is to provide strategic framework for
reversing the declining trend of fish resources and establish a sound management regime to
ensure that fish stocks are exploited sustainably in an enhanced environment” (MoFAD,

2015). Key objectives of the Management Plan include (MoFAD, 2015):

i. To reduce the excessive pressure on the fish stocks

ii. To ensure that fish stocks within the marine waters of Ghana are exploited within
biologically acceptable levels

iii. To ensure that effective fisheries legislation is implemented to protect the nation’s
fish resources

iv. To protect marine habitats and bio-diversity

v. To contribute to enhancing export opportunities and strengthening value addition

vi. To strengthen participatory decision making in fisheries management (co-
management) and

vii. To meet regional and international obligation in fisheries management.

Ghana has shown commitment to fight illegal, unreported and unregulated (IUU) fishing
through the installation of VVessel Monitoring System (VMS) by the Fisheries Commission on

all Ghana registered industrial fishing vessels and Tuna fleets (FAO, 2016).

With regards to imports, an import tax of 15% is placed on seafood products coming to
Ghana. Government through the Fisheries Ministry prohibits imports of Tilapia to Ghana to
prevent competition from cheaper imports from sources like China and shield local fish

farmers. Imports of fish to Ghana is monitored and controlled by the Customs Excise and
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Preventive Service (CEPS) and the Monitoring, Control and Surveillance (MCS) Department

of MoFAD.

2.4.2 Institutional framework

Several institutions responsible for the management and regulation of fisheries resources in

Ghana. Table 3 presents key institutions and the services they provide.

Ministry of Fisheries and Aquaculture Development

The Ministry of Fisheries and Aquaculture Development (MoFAD) is the government body
that exercise oversight responsibility for the sustainable management of fisheries resources
and development of the fishing industry as a whole. MoFAD coordinates policies related to
fisheries and aquaculture and also provide financial resources for the implementation of
policies and plans. It supervises implementing institutions and agencies that are helping in the

implementation of policies and plans (MoFAD, 2015).

Fisheries Commission

The Fisheries Commission (FC) is the main responsible for the implementation of
management policies and plans of fisheries industry through the establishment of Fisheries
Management Operational Committees. It coordinates the activities of all relevant
stakeholders with respect to implementation of management plans. The commission conducts
monitoring, evaluation, control and surveillance, and ensures compliance in fisheries and
aquaculture. The commission also ensures the safety and quality of fish (Nunoo et al., 2015b;

Failler et al., 2014).

Food and Drugs Authority
This an important institution mandated to ensure that good quality and safe fish is sold in the

market and is thus, wholesome for human consumption. The Food and Drugs Authority,
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therefore, performs fish product regulation along fish value chains and is concerned with the

quality of domestic, imported and exported fish products.

Table 3: Roles of fish value chain support institutions

Institution

Services provided

Ministry of Fisheries and

Aquaculture Development

Fisheries Commission

Ghana Standards
Authority

Food and Drugs Authority
(FDA)

Ministry of Trade and
Industry

Customs Excise and
Preventive Service

Have oversight responsibility for the sustainable
management of fisheries resources and development of the
fishing industry

Supervises all institutions and agencies in the fisheries sector
Provision of financial resources for policy implementation
Promote collaboration between Fisheries Commission and
Sub-Regional and International Fisheries Management

Organisations.

Implementing agency of MoFAD

Issues fishing licence and certification

Fish safety issues

It undertakes monitoring, control, surveillance and

enforcement or rules and regulations

Formulation of standards; performs regulation of fish products;

fish inspection; fish traceability and deals with fish quality,

safety and health

FDA is responsible for fish quality and safety issues
Fishery product regulation;
Fish traceability and

Conducts inspection in domestic manufacturing industries

Assist in innovation and technology related to fish processing,

provides incentives and helps in development of trade policies.

Fish exports and imports regulations

Source: Nunoo et al., 2015b and Failler et al., 2014
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2.5 Reflection for economic tools for the study

Ghana’s fisheries is rich in valuable fish stocks that contributes to food and nutrition security.
For decades, fish is recognized as the most important source of animal protein for Ghanaians
because of its affordability relative to other sources of animal proteins. As such fish
consumption levels are high with Ghana noted as one of the countries with the highest per
capita fish consumption in West Africa. However, there is limited insights into the socio-
economic and geographic factors as well as fish attributes that significantly determine the
various types of fish species consumed, consumption of various fish products (fresh,
processed or both) as well as household income allocation decisions on fish. This study
employs multinomial logistic model and Tobit model to analyse the relationship between
these factors (i.e. households’ socio-economic and geographic factors) and households’
preferences for fish products and income allocation decisions regarding fish purchase,

respectively.

2.6 Discrete choice models

Consumer behavior has been studied over the years using various models. The analysis of
individual choice is basically about modelling discrete outcomes such as buying decisions
and choosing among alternative products. The outcome variable is discrete because it takes
on two or more possible alternatives. Decision makers (individuals) are rational and when
faced with a situation or a set of alternatives, choose the alternative which maximizes utility
subject to underlying preferences (Greene, 2012). The choice the decision maker makes is

always affected by observed and unobserved influences of the individual.

The choice faced by the individual can be binary or multinomial. A binary choice is when the
individual faces two choices (e.g. “yes or no”) and he/she chooses the alternative that
provides the greatest utility. Binary choice data is best studied using logit or probit models. In

multinomial choice, the individual faces more than two choices and so chooses the alternative
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which provides the greatest utility. In this case it is more appropriate to use multinomial

models for the analysis.

Choice models are derived from random utility maximization theory. Random utility theory
postulates that utility of the consumer is a latent construct that cannot be directly observed. It
is assumed that this latent utility can be broken into a systematic or observed utility (U) and a

random, unobserved (error) component (Vojacek and Pecakovd, 2010).

Let the utility (U) a consumer i derives from consuming alternative j be given as Uj; and the
utility derived from other alternatives k given as Ujx. For the ith consumer the utility derived

from alternative j can written as:
Ui=Uj+eg; (j=01,..]) (D

From random utility theory, the probability (P;;) that consumer i chooses alternative j can be
expressed as the probability that U;; is greater than the utilities (Uj) of all other alternatives in

the consumer’s choice set, written as:
Pij = PTOb(Uij + gij > Uik + gik) = PTOb(Uij - Uik > Eik — gij) (2)

Equation 2 is the cumulative distributive function of a random term &, = &; — &;;. Vojacek
and Pecékova (2010) argued that different discrete choice models can be derived from
different assumptions about the probability distribution of the random variable. These
assumption are discussed under the Multinomial logit model and the Multinomial probit

model.
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2.7 Multinomial models

Multinomial model is used for analyzing household choices. The model is well suited for
describing the relationship between a categorical response variable which has more than two
possible outcomes and a set of independent variables (Hosmer & Lemeshow, 2000; Kohansal
& Firoozzare, 2013). The independent variables can be categorical, continuous or both. There
are two major types of categorical outcome (dependent) variable: ordered and unordered
variables. Ordered outcome variable is a variable with values that represent rank or order,
e.g., socio-economic status of households: high class, medium class and low class. While
unordered outcome variable has values that show classes but provide no order or rank, e.g.,
religion: Christianity, Islamic and Traditional. In the following section, literature review is

provided for multinomial models used for analyzing unordered outcomes.

2.7.1 Multinomial logit model

The multinomial logit (MNL) model was proposed by McFadden to analyze the choice of
mode of transportation used by urban commuters (McFadden, 1974). It is a simple extension
of the binary logit model to allow for more than two categories of the dependent variable.
MNL model remains the most widely used discrete choice model. From equation 2, the MNL
model can be derived under the assumption that the errors, ¢;;, are independently and
identically distributed (11D) with a type | extreme value (or Gumbel) distribution (McFadden,
1974). This allows the choice probabilities to have a closed-form that can be calculated.

Therefore, the probability that household i chooses alternative j is expressed as:

!
ePiXi

P; (3)

i~ ijo eﬁkXi,

MNL model assumes independence of irrelevant alternatives (I11A) which states that the odds

of choosing an alternative i over an alternative j are independent of the other alternatives in
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the choice set. The consequence of I1A assumption is that adding or dropping other choices
does not alter the odds ratio. That is to say, the removal of choice C should not affect the
relative probability that choice A is selected over choice B (Vojacek & Pecékova, 2010). The
key feature of I1A assumption is that the errors are independent of each other. In cases where
similar unobserved factors are related to different alternatives the random part might be
dependent and IIA may not be true (Vojacek & Pecdkovd, 2010). If the IIA assumption is

violated the estimations are biased and inconsistent.

2.7.2 Multinomial probit (MNP) model

The MNP model has a significant advantage over the MNL model because it does not assume
[1A. In MNP model, the 1A assumption is relaxed which allows correlated choices to be
accommodated and analysed (Vojacek & Pecakova, 2010). Therefore, the MNP model can
fix all three problems associated with MNL model. MNP model assumes that the error terms

have a multivariate normal distribution with each error having a zero mean.

The limitations of the MNP model include:

i. The major disadvantage of MNP model is that it is very computationally intensive
(Kropko, 2008). Scholars have argued that choice probabilities can only be expressed
in the form of integrals and so computing the probabilities calls for evaluation of
multiple normal integrals, which is very challenging or difficult and takes more time
to reach convergence (Vojacek & Pecékova, 2010; Kropko, 2008; Cameron &
Trivedi, 2005).

ii. Unlike the MNL models, the interpretation of the MNP model is not straightforward
and intuitive (Vojacek & Pecakova, 2010).

iii. Further, the MNP model has been found to require very large samples to obtain

reliable and precise estimates.
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iv. In some cases, the error terms have been found not to follow normal distribution in

some cases (Train, 2003).

2.8 Censored regression models (the Tobit model)

There are models that have the dependent variable being positive for a part of the population
but censored (i.e. zero or less) for the rest of the population. Particularly, in households
surveys on spending (or expenditure) on fish, not all households would consume positive
amounts of fish resulting in zero observations. In such case, the application of OLS technique
to typify a relationship between household socio-demographic characteristics and income
allocation or expenditure on household items may yield coefficients/estimates that are biased
and inconsistent because of the zero (missing) observations in the data (Greene, 2012). Tobit
(also called censored regression) model can overcome the aforementioned problems by
providing the possibility to capture zero observations. Thus, Tobit is used to specify a
relationship where the dependent variable is observed for values greater than zero but is not
observed for values greater or less than zero (i.e. censored at zero). Unlike an OLS
framework, the application of a Tobit model to a dependent variable with both zero and

positive observations will generate unbiased and consistent estimates (Greene, 2012).

2.9 Vulnerability and responses of low-income groups to food price volatility

Price volatility defines the magnitude of the fluctuation in prices or unanticipated changes in
price of food commodities. Periods of high volatility in prices of commodities leading to
unpredictably high food prices could have significant impacts on the food security of
consumers. Dubbeling & Zeeuw (2011) asserted that low-income groups are particularly
vulnerable in the context of volatile food prices in urban areas. Low-income groups who are
net consumers are significantly affected by high food prices because they depend more on
food purchases and higher spending on rent, electricity, transportation, water, school fees and

sanitation (Mohiddin et al., 2012). Kuwornu & Ibrahim (2011) found that increases in the
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prices of staple foods such as maize, rice and millet have implications for food and nutrition
situation of the poor in Ghana. The findings of Jones & Sanyang (2008) also revealed a
similar conclusion. That is, higher food prices causes the low-income groups to limit their
food consumption and shift to even less-balanced diets, which can have harmful effects on
their health in the short and long run. However, periods of low commodity prices improves

food access by households.

2.10 Empirical studies on fish consumption behaviour

Myrland et al. (2000) examined determinants of seafood consumption in Norway and found
that fish consumption increased with increasing age, higher education and increasing
household size. Myrland et al stated that the presence of teenagers in the household and
regional residence influence the kind of seafood consumed. The presence of teenagers in
home had a negative effect on fish consumption, however, households with children under
the age of 12 consumed more processed seafood than households with older or no children.
The authors argued that children under 12 years consumed more processed fish because
processing takes away the characteristics of fresh fish (e.g. smell) that make it less appealing

to children.

Olsen et al. (2003) analysed the relationship between age and seafood consumption in the US
and found that age positively affected the frequency of seafood consumption. Similarly,
Olsen et al. (2008) revealed that older people in Norway and Spain showed a more positive
attitude towards eating fish than young people. The reason underlying this observation is that

older people are more sensitive about their health than young people (Goktolga et al., 2006).

Gheyas et al. (2003) studied household consumption pattern and buying behaviour for fish in
Bangladesh. The weighted average method was used to study the level of fish preference by

gender and age groups. The results showed that females between 20 and 40 years had the
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highest preference for fish in general, followed by males above 40 years while children under

8 years had the least preference for fish

Trondsen et al. (2004) investigated the influence of perception about diet and health, eating
habits and socio-economic pattern on choice of seafood. The authors found that seafood
consumption increased with increasing age, increasing household size and having residence

in coastal areas.

Using the theory of planned behaviour, Verbeke & Vackier (2005) assessed the determinants
of fish consumption behaviour in Belgium. The authors found that fish consumption was
higher among women and increased with increasing age. They also found that higher
education only resulted in higher intention to consume fish but has no effect on frequency of
fish consumption. Their results further revealed that consumers in the coastal region of West
Flanders have a higher consumption of fish, and also, fish consumption frequency was lowest

among the lower income class.

McManus et al. (2007) investigated factors influencing the consumption of seafood among
young children in Perth. Thematic content analysis was employed to examine the data. The
authors stated that members of a family especially the husband or wife tended to influence
the likelihood of serving fish and seafood as well as the particular type of fish products to be

served at home by mothers.

Onurlubas (2013) studied the factors affecting fish consumption of consumer in Kesan
Township in Edirne using a logit model. The result suggested that an increase in age
increases the probability of consuming fish, females consume more fish than males and an
increase in household size by one person increases the likelihood of fish consumption by the

household.
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Can et al. (2015) examined the influence of socio-economic determinants on fish
consumption in Turkey. The results showed that there was a positive relationship between the

level of fish consumption and educational and income levels.

Houston and Li (undated) investigated the factors affecting consumer preferences and choice
for shrimp in Taiwan using a stepwise regression model. The results showed that people who
mostly consumed more shrimp as seafood had higher personal income and lived in Southern
Taiwan while those who consumed less of shrimp were married and/or lived in Middle

Taiwan.

Hatirli et al. (2004) specified the multinomial logit model to investigate the main factors
influencing fluid milk purchasing sources of households in Turkey. The authors found that
households with higher education are more likely to choose processed milk over unprocessed
fluid milk. Goktolga et al. (2006) argue that households who have high education level are
more conscious of about their health, as such they are likely to consume products they
perceive to be good in terms of quality and safety. Further, Hatirli et al. (2004) found that the
effects of price influence households to choose affordable unprocessed milk products over
processed milk product because the price of unprocessed milk is lower than the processed

alternative.
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CHAPTER THREE

METHODOLOGY

3.0 Introduction

This chapter consists of four parts. The first part presents the conceptual framework of the
study. The second part presents the analytical framework which covers the models for
analysing the various objectives. The next is method of analysis which covers variable
description and hypothesis testing. Lastly, the study area and sampling techniques are

presented in fourth part.

3.1 Conceptual framework

It is believed that the decision of whether or not to consume fish, what type of fish to
consume and how much of that to consume are influenced by a set of factors. Figure 5
presents the conceptual framework for analyzing consumer preferences for fish and income
allocation to fish consumption. The conceptual framework is constructed from the works of
Engel et al. (1995) and Verbeke (2000). However, unlike the Engel et al. (1995) and Verbeke
(2000) models, the framework presented is simplified to consist of only the components of
interest. The model consists of two components: the decision process stages and variables
influencing the decision processes. It is assumed that the consumer goes through decision
processes including alternative evaluation, purchase and consumption. When faced with two
or more alternatives, the consumer initially evaluates the alternative types (fresh or processed
fish) available. The consumer then chooses fresh or processed fish or both that will provide
the highest utility based on his/her preferences and decides how much income should be
allocated for purchase. The fish is then used for meal preparation and consumption. These
decision stages are significantly affected by important influences. The focus of this model is

on the factors that potentially influence consumer preferences and income allocation

31



decisions. The factors influencing household preferences, choices and income allocation
decisions are categorized into socio-economic, location and fish/product-related factors. The
socio-economic factors include age, marital status, educational level, household size, price of
fish, religion, income and occupation. Fish-related factors include size of fish while location

factors include region of residence and nearness to local market.

Figure 5: Conceptual framework
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Source: Adapted from Engel et al., 1995 and Verbeke, 2000

3.2 Theoretical framework

3.2.1 Random utility theory as foundation for multinomial logit models

Random utility theory assumes a utility maximization principle which states that if a
household chooses one alternative a set of alternatives, then the utility derived from the
selected alternative is greater than the utility derived from the unselected alternatives. The
household chooses among a set of alternatives (Vojacek & Pecakova, 2010). The aim of the
analysis is to understand the factors and the extent to which they influence the choice of the
household. Using Uj; to represent the utility derived by the ith household for choosing the jth

alternative, the household’s utility for alternative | is defined as:
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Uij = ﬁ]Xl, + gij (l = 1,2, v, N; ] = 0,1, ,]) (4)

Where X;is the vector of specific characteristics of household i; B; is the vector of
parameters to be estimated; &;; represents the error or unobserved part. From random utility
theory, the probability (P;;) that household i chooses alternative j can be expressed as the

probability that Uj; is greater than the utilities (Uy) of all other alternatives in the household’s

choice set, written as:

P;; = Prob(U;; > Uy) V;#k (5)
P;; = Prob(B;X{ + &;; > P X{ + &) V;# k (6)
Rearranging equation 6 gives:

P;; = Prob(B;X{ — BiX{ > i — &) V;# k (7)

Equation 7 implies, the probability that a household i chooses alternative j is the probability
that the difference in observed utility (8;X; — B, X;) is larger than the difference in
unobserved utility (e — €;;). The multinomial logit model can be derived under the
assumption that each error term (g;;) has Gumbel distribution and are identically and
independently distributed (iid) (Vojacek & Pecakova, 2010). With these assumption, their
difference follows a logistic distribution. Hence, the probability of choosing the jth

alternative by the ith household is expressed as:

exp(x;;8)

" T e ) @

Where x;; represents independent variables of the ith household for the jth alternative.
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3.2.2 Theoretical basis for the Tobit model

The consumer maximizes utility subject to a budget constraint. Household preferences define
how households make decisions on which fish to consume and how much of their total
income should be allocated for consumption of such fish conditional on household
characteristics (Blundell et al., 1993). Let the utility function be given as U(q, x) where q is
the vector of quantities of food consumed and x is the vector of factors affecting consumption

of food. Then, the household maximizes utility, defined as:

MaxU(q,x) = u(q, x) 9
Subject to total expenditure (income):

E—-piq=0 i=12..,n (10)

Where E is the total expenditure and p is a vector of prices. The Lagrangian expression can

ben written as:

t = U(qlJ 92, -, qn, X) + A(E - piqi) (11)

where A defines the Lagrangian multiplier. The first order conditions are derived by
differentiating the Lagrangian function with respect to the commodities (q) and equating the

partial derivatives to zero, gives the necessary condition for maxima for a corner solution:

of _ou Ap: <0 (12)
dq; 0q; '

Marshallian demand for a good i[q;"(p;, x)] can be derived from the first order conditions.
This means that the utility maximization tool can be employed to deduce the demand for a

good when price and socio-economic variables change.
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Given price levels, household’s expenditure function gives the minimum expenditure

required to attain a given level of utility, expressed as:

min expenditure = E(p1, P2, ., Pn, U) (13)

Thus, utility maximization is associated with a dual minimization problem in terms of income
allocation to attain maximum level of utility with minimum expenditure. The expenditure of

household h can then be defined explicitly as:

Ein = f(Yn, pi, X, Z1) (14)

Where, E;;, is the expenditure of household h on the ith food item (in this case fish); Yy, is the
income of household h; p; is the vector of prices faced by households h; x; represents the set
of socio-economic and demographic characteristics of household h; and z, represent other

factors such as location of household h.

Previous studies on food consumption preferences indicate that several socio-economic
factors, fish attributes and geographic (location) factors influence households preferences and
choices. In the same way, these factors determine levels of household expenditure on fish. In
this study, the explanatory variables considered to be affecting households choices among
fish types alternatives and income allocation decisions are fish price, preferred fish size, age,
marital status, educational level, household size, occupation, source of fish, religion, region

of residence and income.

Price of fish is one of the main factors that influence households’ fish consumption decisions
since there is a significant difference between the price of fresh fish and the price of
processed fish. It is expected that households who consider price to be a significant factor are
more likely to select fresh fish, and fresh and processed fish alternatives over processed fish.

This is because the price of fresh fish is lower than the price of processed fish. Moreover,
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consumer demand is sensitive to food price changes. An increase in fish price will most likely
increase household spending on fish and vice versa. Thus price has been incorporated in the
multinomial logit and Tobit models to capture the effect of price on household’s preferences

and income allocation decisions.

Age is important in explaining fish consumption behaviour of households. Wendt et al.
(2007) argued that diets change as people grow due to factors such as food availability,
information availability, new cumulative experiences and physiological changes as bodies
mature. Older people are more sensitive about their health as compared to younger people
(Goktolga et al., 2006). For this reason, it is assumed that older respondents are more likely
to select fresh fish products over processed fish products. Older people are more likely to
consume more fish than meat products and therefore spend more on fish. Iton and Hutchinson
(2017) found that individuals at the age of 35 years and above purchased fish more regularly

than individuals below 35 years of age.

Marital status is defined as whether the respondent is married or not. The preference of a
husband or wife at home significantly influence what type of fish should be served at home
and how much of income should be allocated to fish purchase. However, the expected

direction of influence can be positive or negative.

Education is included because it has significant influence on fish preferences and fish
purchase. It can be used as proxy for perceived nutritional knowledge about fish. It is
hypothesized that higher educated households are more likely to choose fresh fish alternatives
over processed fish. The findings of Binkley & Golub (2010) and Hogan and Berning (2012)

indicate that education play a role in shaping consumers’ fish purchasing decisions.

Household size influences household’s fish purchasing and consumption behavior

(Meenakshi & Ray, 2000). The total effect of household size on consumption behavior can be
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broken down two effects: “specific effect” and “income effect” (Dankwa et al., 1992 ). The
“specific effect” states that an increase in household size results in an increase in the need for
different fish types in line with tastes and preferences of household members. However, the
increase in household size will not increase the need for every fish type in the same
proportion, and it may even reduce the need for others. Therefore, it is expected that
households with larger sizes are more likely to choose a combination of fresh and processed
fish alternatives so as to meet the tastes and preferences of members who make up the
household. On the other hand, the “income effect” states that an increase in household size
makes households relatively poorer. This is because larger households are associated with
higher expenditures. Hence, an increase in household size could lead to the household

reducing spending on fish but increasing spending on cheaper sources of animal protein.

Further, occupation of households is hypothesized to significantly influence households fish
demand decisions. Respondents who are working are less likely to choose fresh fish and fresh
and processed fish alternatives over processed fish due to time constraint. This is because
fresh fish is perceived to be difficult to prepare and requires a bit more time while processed

fish is easy to prepare.

Proximity to source of fish is an important determinant of household fish consumption
behavior. Households who have access to fish markets are likely to consume fish.
Households who live close to the sea are more likely to consume fresh fish while those who

are far from the coast would prefer processed fish.

Religion is considered to explain consumer behaviour. The preferences and tastes of
consumers are shaped considerably by rules and customs of surrounding religion (Assadi,

2003). A study on the determinants of frequency of fish purchasing in Trinidad and Tobago
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revealed that non-Christians (Muslims, Hindus, etc.) purchased fish regularly as against

Christians (Iton & Hutchinson, 2017).

Region in which household is located is hypothesized to have an effect on household
preferences and expenditure. The argument is that households located along the coast may
have easy access to diverse fish species and are more likely to eat more fresh fish due to

proximity to the sea while those further inland will consume a lot of processed fish.

3.3 Analytical framework

This section discusses the methods employed to address specific objectives. Descriptive
approach is used to analyze household characteristics and fish species consumed. A
multinomial logit model is specified to analyse the factors influencing households’
preferences for fish types in the study area. Also, the standard Tobit model is employed to

identify the determinants of household income allocation decisions.

3.3.1 Descriptive analysis
The study employs descriptive statistics including tables, figures, percentages, mean, etc. to
analyze the socio-economic characteristics of households (objective 1) and the types of fish

consumed by households (objective 2).

3.3.2 Multinomial logit model specification

Multinomial logit model is used to assess the factors influencing household preference for
fresh or processed fish (objective 3). When households or consumers face the decision
whether to eat fish either fresh, processed or both, they choose the alternative which provides
the highest level of utility given their preferences and budget constraint. In this case outcome
or dependent variable is polytomous (polychotomous) with more than two possible outcomes
and analyzing data with such as categorical dependent variable requires the use of

multinomial logistic model.
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The dependent variable for this study is preference for fish with three different levels namely
fresh fish, processed fish and both (i.e. fresh and processed fish). Preference for processed
fish is chosen as the baseline or reference category because processed fish (e.g. smoked fish)
is widely consumed in Ghana. The odds (logits) of preference for fresh fish and preference
for fresh and processed fish outcomes are calculated and compared to it. Following the works
of Goktolga et al. (2006), Hatirli et al. (2004) and Pundo & Fraser (2006), the multinomial

logic model is expressed as follows:

exZB] . .
m forj=1,..,Jandi=1,..,N (15)

k=0

P;; = Prob[Y = j|x] =

Where:

P;; is Prob[Y = j|x] which is the probability that a household chooses either fresh fish or
both fresh and processed fish with processed fish as the baseline category since processed
fish is the most commonly consumed fish form in Ghana. J is the number of categories in the
choice set, j = 1 is processed fish; X; represents the explanatory variables; f; is a vector of

parameters to be estimated; and e is the exponential constant term.

It is assumed (from equation 15) that household i choosing fish preference j yields the
maximum utility among the J+1 choices (Goktolga et al., 2006; Hatirli et al., 2004).
Goktolga et al. (2006) and Hatirli et al. (2004) argue that the multinomial logit model
expressed in this form is under identified. Therefore, in order to identify the parameters of the
model, one can impose normalization by assuming S, = 0 to remove indeterminacy in the
model (Goktolga et al., 2006; Hatirli et al., 2004). Equation 6 can therefore be specified as:

i
exiﬂj

p.. = :
1 1 +Z{(=1 exiﬁk

for]=1,2,..,] (16)

The logit or log-odds ratios of J can be calculated from equation 7, expressed as:
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P

In (P—Z) = x;B; (17)

This implies that the Logit (log-odds) is expressed as a linear function of the explanatory
variables. The coefficients in the model (to be estimated) measure the effects of household-
specific (or predictor) variables on the relative size of the probability that household i makes
a choice of the jth alternative (either fresh fish, or fresh and processed fish) as opposed to the
baseline/reference choice of processed fish. A value for 8 indicates the direction of the
relationship between X and the logits of Y. A positive coefficient means a positive
relationship between the dependent and predictor variables indicating an increase in the
probability that a household will choose the alternative fish type. On the other hand, a
negative coefficient means there is a lower probability that a household will change to
alternative fish type. The parameters in the model (equation 8) can be estimated using the
maximum likelihood estimation (MLE) technique. According to Greene (2012), the Newton
method can be used to compute the parameter estimates for ; vectors that maximize the log
likelihood function. In multinomial models, the estimated coefficients () do not directly
determine marginal effects, however, they measure the marginal change in the log-odds
alternatives (fresh fish or fresh and processed fish) over the reference alternative (processed
fish) (Hatirli et al., 2004). Therefore, marginal effects (marginal probabilities of choice) can

be computed using:
J
SRy |8 Puia| for) =2, (18)
k=1

From equation 18, it is easy to measure changes in the probabilities for choice in fish
alternative purchased for consumption due to a slight change in one of the independent
variables (household characteristics) while all other independent variables are held constant

(Goktolga et al., 2005). The multinomial logistic model is estimated using STATA 14.
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Operationalisation of variables in MNL model

The dependent variable for the multinomial logit is preference for fish with three levels:
Processed fish=1; Fresh fish=2; both processed and fresh fish=3. Processed fish is defined to
include smoked fish, dried fish, fried fish and other processed fish forms that are purchased at
the retail points for home consumption. Processed fish is used as the reference outcome
because fish is widely consumed in processed form. Fresh fish consists of fresh or frozen fish

purchased at the retail points for home consumption.

The explanatory variables considered to be affecting households choices among fish types
alternatives are fish price, preferred fish size, religion, age, marital status, educational level,
household size, occupation, source of fish and region of residence. Table 4 presents the

definition of explanatory variables, their unit of measurement and expected sign.

Price of fish influence households’ fish consumption decisions. It is expected that households
who consider price to be a significant factor are more likely to select fresh fish, and fresh and
processed fish alternatives over processed fish. This is because the price of fresh fish is lower
than the price of processed fish. Religion is a dummy variable coded as Christians (=1) or
non-Christians (=0). It is assumed that the effect of religion on household choices can be
positive or negative. Age is important in explaining fish consumption habits of households.
Since older people are more health conscious as compared to younger people (Goktolga et al.

2006), they are more likely to select fresh fish products over processed products.

With respect to marital status, the preference of a husband or wife at home significantly
influence what type of fish should be served at home. However, the expected direction of
influence can be positive or negative. It is hypothesized that higher educated households are
more likely to choose fresh fish alternatives over processed fish. Household size influences

households’ preferences. It is expected that households with larger sizes are more likely to
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choose fresh and processed fish alternatives in order to satisfy preferences of individual

family members while maintaining a reasonable expenditure.

Moreover, occupation, source of fish and region of residence are hypothesized to
significantly influence households fish demand decisions. Respondents who are working are
less likely to choose fresh fish and fresh and processed fish alternatives over processed fish
due to time constraint. This is because fresh fish is perceived to be difficult to prepare and
requires a bit more time while processed fish is easy to prepare. It is assumed that households
residing in Greater Accra region are more likely to choose fresh fish and fresh/fresh fish

alternatives due to proximity to the sea.

Table 4: Description of determinants of household preferences

Variable Nature and measurement Expected sign

Dependent variable

Fish preference Categorical with three levels: processed fish=1;
fresh fish=2; and fresh and processed fish=3

Independent variables

Fish price Continuous (in Ghana cedi)
Preferred size of fish Dummy (Large fish =1; otherwise =0) +
Religion Dummy (Christians =1; Non-Christians =0) +
Age Continuous (years) +
Marital status Dummy (married =1; otherwise =0) +
Education level Continuous, (No formal education=1; 1-4 years +
of formal education=2; 5-8 years of formal
education=3; 9-12 years of formal education =4;
more than 12 years of formal education = 5)
Household size Continuous (number) +
Occupation Dummy (working =1; otherwise =0)
Source of fish Dummy (local market =1; otherwise =0) +
Region of residence Dummy (Greater Accra =1; Northern region =0) +

Note: + and — signs represent positive and negative effects of the explanatory factors on the
dependent variable.
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Hypothesis testing

The following hypotheses were tested in the multinomial logit model:

i.  The null hypothesis that all 8's equal zero, i.e., the test that a predictor variable has no
effect: B =0
Alternative hypothesis states that all g’s are not equal zero, i.e. B #0
Rejection of the null hypothesis implies a linear relationship exist between the
independent variables (X) and the logit of Y.

ii. Investigate the assumption of independence of irrelevant alternatives (I1A). This can
be done using either the Hausman- McFadden test (McFadden et al., 1976) or the LR

test as suggested by McFadden et al. (1976).

3.3.3 Tobit model specification

The study uses a Tobit model to identify factors that influence the allocation of income to fish
purchase by households living in Accra and Tamale (objective 4). This is because the
dependent variable (i.e. household income allocation) is heavily censored at zero (0) and
therefore, using OLS would not produce unbiased and consistent estimates. In Tobit model,
household’s decision whether or not to purchase fish and how much of income to allocate or
how much to purchase are assumed to be made jointly and therefore the same set of

household characteristics or factors determine both decisions (Yimer, 2011).
As specified in Greene (2012), the structure of a standard Tobit model is expressed as:
Vi =xif+¢& (19)

_(yi ify >0
R @0
Where: i =1, 2, ...N; y; is the latent dependent variable representing proportion of income
allocation to fish consumption (it is observed for values greater than O and otherwise
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censored) defined in equation 11; y; is the dependent variable representing the actual
observed level of household income allocation to fish consumption; x; is the vector of
household characteristics (independent variables) explaining the amount of household income
allocation to fish consumption; g is the vector of parameters to be estimated; and ¢; is error

term assumed to be independently normally distributed as &;~N (0, 52).

Equation 20 represents the censoring part of the model where all negative values are set to
zero. This implies that no value of the actual dependent variable (y;) is necessarily observed
when the latent dependent variable is less or equal to zero (i.e. y; < 0) but in most cases (e.g.

expenditure situations) we observe (y; = 0) (Eakins, 2013).

The Tobit regression model is estimated using the maximum likelihood estimation (MLE)

technique. The likelihood function for the MLE is specified as:

InL = y; In [1 — (%)] + inO In [ailqs (%)} 21)

Where @ and ¢ respectively are the cumulative distribution function (cdf) for the standard
normal random variable and the standard normal probability density function (pdf); “0”
indicates summation over the zero observations (y; = 0); “>0" indicates summation over the

positive observations (y; > 0).

The coefficients are interpreted as the effect on the household’s income allocation due to

variations in the socio-economic characteristics, location and fish-related factors.

Marginal effects
Three different marginal effects can be computed based on different definitions of the
expected value of the dependent variable y;: (i) the changes in the unconditional expected

value of the observed dependent variable, (ii) The changes in the conditional expected value

44



of the dependent variable, and (iii) the changes in the probability of being uncensored. The
one of interest is the marginal effect of an independent (explanatory) variable on the expected
value of the dependent variable which gives the extent of income/expenditure allocation
unconditional on purchase/consumption by finding the effect of explanatory variables on the
extent of fish consumption. This is called the unconditional expectation of y; since it is based
on all the values of ;.

0E(y;) xip
30c) ‘B‘D( s > (22)

Operationalisation of variables in the Tobit model

The dependent variable in the Tobit model is defined as the proportion of income spent on

fish, and is given as household expenditure on fish divided by household income.

The explanatory variables used in the Tobit model include fish price, gender, age, marital
status, educational level, household size, occupation, source of quality fish and city of
residence. Most of the variables have been defined already under operationalization of
variables in the MNL model. However, differences in expected signs are reported in Table 5
and additional variables are defined in the following. It is hypothesized that an increase in
household income reduces the share of income they allocated to fish purchase. This is
because as households get richer they tend to cut back on food purchases and increase
spending on luxury goods. It is assumed that when households believe that the fish is from
the local market within the community they are more likely to spend more on fish purchase.
The perception is that fish from such sources are fresh, natural and are of good quality due to

proximity.
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Table 5: Description of determinants of household spending

Variable Nature and measurement Expected sign

Dependent variables
Income allocation Continuous indicating the proportion of
household income allocated to fish consumption

Independent variables

Household size Continuous (number) +
Income Continuous (GH() —
Source of quality fish Dummy (local market=1; otherwise=0)

Region Dummy (Greater Accra =1; Northern region =0) +

Note: + and — signs represent positive and negative effects of the explanatory factors on the
dependent variable.

3.4 Data description

3.4.1 Study area

The aim of the study was to examine the fish consumption behavior of low-income
households in urban areas of the Greater Accra and Northern regions of Ghana. The study
area, therefore, comprised of the cities of Accra and Tamale which are the regional capitals of
the aforementioned regions, shown in Figure 6. However, specific focus areas included poor
neighbouhoods in Accra such as Nima, Chorkor, Ga Mashie and James Town (see CHF AND
AMA, 2010) and Sagnarigu, Kukoo, Sakasaka and Salamba in Tamale (see Owusu et al.,
2016; Yakubu et al., 2014). A summary of indicators for Accra and Tamale are provided in

Table 6.

Accra is a coastal city located along the Gulf of Guinea while Tamale is an inland city
located in the Northern region of Ghana. Accra is the administrative capital of Ghana and
Tamale is the regional capital of the Northern Region. Tamale Metropolis with a total land
size of 646.902 sq. km is about five times the size of Accra with a land area of 139.674 sq.
km (GSS, 2014a,b). For governance and administrative purposes, the city of Accra is sub-
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divided into eleven (11) Sub-Metropolitan District Councils or Sub-metros (Ablekuma North,
Ablekuma Central, Ablekuma South, Ashiedu Keteke, Ayawaso Central, Ayawaso East,
Ayawaso West, La, Okaikoi North, Okaikoi South and Osu Klottey) while Tamale is sub-

divided into two sub-metros (Tamale South and Central).

Figure 6: Map of the study area
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Source: Adapted from Wikipedia, 2018
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In terms of population, Accra is the largest metropolis in Ghana with an estimated residential
population of 1,665,086 in 2010 compared to the estimated population of 233,252 for Tamale
which is the fourth largest metropolis (GSS, 2014b; World Bank, 2010). In both cities

females were estimated to be more than males: females account for 51.9% and 50.3% of the
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population of Accra and Tamale, respectively (GSS, 2014b). Nima, Chorkor, James Town
and Ga-Mashie are among the suburbs with higher population densities in the Accra

Metropolis (World Bank, 2010).

Poverty endemic areas within Accra include Nima, Chorkor, Ga Mashie and James Town
(CHF & AMA, 2010). Likewise, Sagnarigu, Kukoo, Sakasaka and Salamba are poor
localities within Tamale. Most of these suburbs are for instance slum areas serving as homes
to low-income households. Moreover, these are residential areas characterized by unplanned
settlements and dense population in the Metropolises. Infrastructure is often inadequate and

dwellings were constructed with poorer materials (World Bank, 2010).

In 2010, 70.1% of the total population of Accra aged 15 years and older were deemed
economically active while 29.9% were not. Of the economically active persons, 93% were
employed while 7% were not (GSS, 2014a). The economy of Accra is dominated by the
services and industry sub-sectors while primary activities like agriculture and fishing are in
the minority. This implies that a larger proportion of the economically active population are
engaged in these sub-sectors with services and sales believed to be the most common
occupation (GSS, 2014a). Likewise in Tamale, service and sales work was considered the
common occupation. Agricultural activity is very uncommon with only 3.2% of households
engaged in crop farming. The fishing industry is another economic activity that engages a
section of the economically active population of Accra due to its closeness to the sea. The
industry offers employment opportunities in terms of fishing, fish processing and trading
(wholesale and retail), transportation, boat building and repairs, sale of fishing inputs, etc. In
Accra, Chorkor, James Town and Ga-Mashie are fishing communities primarily inhabited by
the Ga people. Fish is therefore considered a traditional food product in these communities
which is eaten with their traditional food called Ga Kenkey. Information from Ghana

Statistical Service (GSS, 2014a&b) indicates that the private informal sector is the main
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employer in Accra and Tamale employing 74.0% and 83.2% of the employed population

respectively. Summary characteristics of the study area are presented in Table 6.

Table 6: Summary of characteristics of the study area

Indicator Accra Tamale

Geographic location Between latitude 9°16 and
9234 North and longitudes
0°36 and 0°57 West

City population 1,665,086 233,252
Growth rate 4.4% 3.5%
Household size 3.8 6.3
Economically active population 70.1% 63.3%
Active population employed 92.8 92.6%
Households engaged in agriculture  3.2% 26.1%
Households in fish farming 0.7% 0.1%
Literacy rate (11 years and above)  89.0% 60.1%

Source: GSS, 2014a&b; World Bank, 2010

Sources of fish for household consumption

Households residing in Accra and Tamale are connected to a network of fish channels for
their fish needs. The fish chains serve households within these two cities with fish originating
from the marine, inland (fish from rivers, lakes, dams and aquaculture) and imports. Marine
fish such as sardinella, anchovy, mackerel, tuna, seabream, etc. come from the southern part
of Ghana. Fishing communities located along the coast supply mostly processed marine fish
to city markets of Accra and Tamale where households then purchase fish for domestic
consumption. Due to closeness of Accra to the sea, households in Accra consume more fresh
marine fish than their counterparts in Tamale who are located further inland. Imported fish
that is supplied to markets in Accra and Tamale comes through the ports of Tema in the south
of Ghana. In Households in Accra and Tamale all benefit from catches from inland water

bodies mainly the Volta river and its tributaries while households in Accra benefits more
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from the Volta Lake than those in Tamale. Aquaculture is another source through which
households obtain fish but with fish farms located within and close to these cities. However,
fish from inland sources are relatively expensive than fish from the marine and imports
leading to a situation where marine and frozen fish dominate inland fish even in Tamale
which is located far away from the sea. As a result low-income households in both Accra and

Tamale depend more on marine and imported fish.

3.4.2 Sampling technique and sample size

Sampling technique

A multistage sampling approach was used to collect data from urban dwellers in Ghana. The
first stage involved the purposive selection of the Greater Accra and Northern regions. In the
second stage Accra and Tamale were chosen to represent these regions respectively. Accra
was selected due its proximity to the coast whereas Tamale is an inland city far from the
coast. As such the geographic locations of these cities are likely to influence the types of fish
consumed. While the population in Accra consume more fresh fish, those in Tamale consume
more processed fish (USAID, 2008). Moreover, fish consumption is high in Accra compared
to Tamale (Quagranie et al., 2009). Further, fish prices are believed to be lower in Accra than
those prevailing in Tamale. Information from the Ghana Living Standard Survey round 6
indicated that the incidence and depth of poverty is severe in Tamale than Accra (GSS,

2014c). As a result the socio-economic conditions differ greatly between these two cities.

The third stage involved purposive selection of urban slums which have been classified as
poverty endemic areas. A report by the Co-operative Housing Foundation International
(CHF) and the Accra Metropolitan Assembly (AMA) (CHF & AMA, 2010) identified Ga
Mashie, James Town, Chorkor and Nima as poverty endemic areas in Accra. Likewise, in

Tamale, studies have identified the neighbourhoods of Sagnarigu, Kukoo, Sakasaka and
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Salamba as low class (income) residential areas (Owusu et al., 2016; Yakubu et al., 2014).

In the fourth stage, simple random sampling technique was employed to select households for
interview. Structured interviews were conducted with especially persons responsible for the
purchase and preparation of food in the household. About one or two minutes walking
distances were created between households to ensure spread or distribution among

interviewed households within the community.

As a first step in data collection, a pilot survey was carried out on a group of randomly
selected households in Accra to validate the suitability and appropriateness of the questions
and expected responses by the respondents. The questionnaire was revised in light of the
errors detected from the pilot survey. These pre-tested survey were not included in the final
data set. Structured questionnaire was used to collect information on household’s socio-
economic characteristics including age, gender, education level, income level, marital status,
household size and occupation. Information on fish types consumed, fish consumption
frequency, reasons for consuming fish, price of fish and income allocation to fish were also

collected.

Sample size

The study population was defined to consist of urban low income households who patronize
small pelagic fish chains. The survey covered a sample of 306 households. However, data
cleaning was done and 6 households were dropped due to insufficient (or missing) and
inadequate information in the data, which reduced the sample size to 300 households: 150

each from Accra and Tamale, shown in Table 7.
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Table 7: Distribution of sample size

City Suburb/Town Sub-sample size
Nima 35

Accra Chorkor 40
Ga-Mashie 40
James Town 35

Tamale Sagnarigu 40
Kukoo 37
Sakasaka 38
Salamba 35

Total sample 300

Source: Field Survey, 2017
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CHAPTER FOUR

RESULTS AND DISCUSSIONS

4.0 Introduction

This chapter presents and discusses the results of the study. The socio-economic
characteristics of households are presented in section 4.1. Types of fish consumed by
households are presented in section 4.2. Discussions on the factors influencing the preference
for fish type alternative in the multinomial model is provided in the next section (4.3). Lastly,
the determinants of proportion of household income allocation to fish consumption is

presented in section 4.4.

4.1 Socio-economic characteristics
The findings on the socioeconomic characteristics are provided in the following. Table 8

presents the descriptive statistics of the socio-economic characteristics of households.

Gender of respondents

Out of a total of 300 respondents who were interviewed, about 292 were females representing
97.3% and 8 were males representing 2.7%. Although individuals responsible for household
food purchase decisions were interviewed, the results show that females constituted the larger
percentage in various households in the study area. Women are usually the caretakers of the
home in terms of market participation, cooking, cleaning, washing and so on. This is
confirmed by a report of the Ghana Living Standard Survey Round 6 (GSS/GLSS, 2014),

‘that in all localities, the proportion of females is higher than males.
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Table 8: Socio-economic characteristics of respondents

Variable Frequency Percentage (%)
Gender
Female 292 97.3
Male 8 2.7
Marital Status
Divorced 8 2.7
Married 227 75.7
Single 45 15.0
Widow/Widower 19 6.3
Education
No formal education 124 41.3
Primary 16 5.3
Junior High School 79 26.3
Senior High School 63 21.0
Tertiary 17 5.7
Religion
Christian 120 40.0
Muslim 178 59.3
Traditionalist 2 0.7
Occupation
Trader 207 69.0
Fish monger 3 1.0
Seamstress 17 5.7
Hairdresser 11 3.7
Food vender 6 2.0
Housewife 5 1.7
Office worker 4 1.3
Teacher 9 3.0
Not working 38 12.7
Residential status
Migrant 89 29.7
Native 211 70.3
Maximum Minimum Mean
Age 80 19 38.0
Household size 26 1 5.02
Income (Ghana cedi) 24,000 1,200 5,859

Source: Field Survey, 2017
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Educational level of respondents

The educational levels of respondents in the area were categorized into five groups; no formal
education, Primary education, Junior High School (JHS/middle school), Senior High School
(SHS) and Tertiary education. About 124 respondents representing 41.3% had no formal
education, 26.3% of respondents were Junior High School leavers and 21.0% had completed
Senior High School. Respondents who attained tertiary education represented 5.7% while
5.3% completed primary education. It can be said that a significant proportion of about 32%
of interviewees were associated with no education or lower levels education (i.e. primary).
This could have serious implications for educational programs aiming to improve nutrition

and better feeding among this segment of the population.

Age distribution of respondents

The results of this research show that the youngest respondent interviewed was 19 years of
age whiles the oldest respondent was 80 years. The average age of respondents was 38 years.
The survey revealed that majority of respondents fall within the economically active age
bracket. This observation is consistent with literature that the economically active age group

in Ghana is between 20 to 65 years.

Occupation

More than half of the respondents, 69%, were involved in trading as their main occupation in
the study area. Only 1.3% of the respondents had formal office work as their main economic
activity. Fish mongers, seamstresses, hairdressers, food venders, housewives and teachers
accounted for 1%, 5.7%, 3.7%, 2%, 1.7% and 3% of respondents, respectively. The result
indicate that majority of the population in Accra and Tamale are engaged in the informal
sector. This findings corroborates the observation made by the Ghana Statistical Service

(2014a&Db) that the private informal sector is the major employer of people in Accra and
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Tamale. However, a significant number of the respondents (12.7%) were not involved in any

economic activities.

Religion

The main religions in Ghana included Christianity, Islamic and Traditional. Islamic religion
constituted the highest percentage representing 58.3% of respondents. About 40% of
respondents were Christians, 0.7% of the respondents were Traditionalists while other
religious account for the rest (1%). The reason accounting for this observation is that almost

all the respondents in Tamale are Muslims, likewise those in Nima (in Accra).

Marital status

Out of the total respondents interviewed, 75.7% of them were married. Respondents who
were single, divorced and widowed/widowered represented 15%, 2.7% and 6.3%

respectively.

Income

The average annual income earned by the households was GHC 5859.00 while the maximum
was GHC 24,000.00. Some of the respondents did not earn any sort of monthly income but
depended on relatives and other well-wishers for their living. The mean estimated income is
lower than the estimated national average income GHC 6,571.8 for households within the

lower quintile (Ghana Statistical Service, 2014c).

Household size

The household size of the respondents ranged from 1 to 26 persons with an average of 5.02
per household. The average household size reported in this study is less than the mean
household size of 5.5 reported for the Northern region and higher than the average of 3.4 and

4.0 for the Greater Accra and Ghana, respectively (GSS, 2014).
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4.2 Types of fish consumed in urban communities in Ghana

Table 9 presents the types of species consumed by low-income households in poor urban
communities in Ghana. The most commonly consumed species was salmon, accounting for
23.9% of households interviewed. This was followed by sardinella (amane/eban in the
Ghanaian language) with 19.0% of households, seabream with 16.6% and anchovy (5.6%).
The survey has revealed that small pelagic fish species such as sardinella, anchovy and
mackerel/salmon together were popularly consumed compared to large pelagic species such
as tuna and demersal species such as cassava fish, sea breams, etc. This is because these fish
species are not only available in easy to cook forms but they are relatively affordable. This
agrees with literature that small pelagic fishes are the most important species in Ghana in
terms of production and consumption. A report by USAID in 2009 emphasized that the most
widely consumed fish species in Ghana include the affordable types such as sardinella and

mackerel (USAID, 2009).

However, according to a report by USAID, seabreams, red snapper and cassava fish are also
preferred in Ghana but they are expensive and unaffordable by many Ghanaians (USAID,
2009). The result tend to confirm this assertion as sea breams (a demersal fish) is the third
most consumed fish being consumed by a significant proportion of interviewed households.
The plausible explanation is that the price of seabream might have fallen in recent years due
to its abundance. Tuna is fifth most consumed fish by respondents because it is also
affordable and usually available in processed form that can easily be used in preparation of
meals. Thus, Salmon, sardinella, seabream, anchovy and tuna were reported as the five most
consumed and preferred species by households as they together accounted for 70.1% of
households. This results is similar to other studies such as those of Can et al. (2015) and
Colakoglu et al. (2006) who found that mackerel, anchovy, sardine, sea bream and salmon

were the most consumed and preferred species by consumers in Turkey. White marlin,

57



Rainbow runner, Terri pompano and Sphyraena were each consumed by only 0.11% of

respondents.

Table 9: Types of fishes consumed in poor urban communities in Ghana

Fish Variety Frequency Percentage (%) of respondents
Salmon 215 23.89
Sardinella 171 19.00
Sea Bream 149 16.56
Anchovy 54 5.57
Tuna 42 5.11
Atlantic horse mackerel 41 4.56
Redfish 40 4.44
Tilapia 38 4.22
Barracuda 35 3.89
Burrito 24 2.67
Atlantic bumper 15 1.67
Frigate tuna 13 1.44
Red Pandora 12 1.33
Kingsfish 11 1.22
Cuttlefish 9 1.00
Cassava fish 6 0.67
Oilfish 4 0.44
Swordfish 4 0.44
Cunene horse mackerel 3 0.33
Catfish 3 0.33
Atlantic sail fish 2 0.22
Rainbow runner 2 0.22
Chrysichytes 2 0.22
Chub mackerel 1 0.11
White Marlin 1 0.11
Rainbow runner 1 0.11
Terri pompano 1 0.11
Sphyraena 1 0.11
Total 900 100.00

Source: Field Survey, 2017. Note that frequency does not add up to the sample size (300)
because households were asked to mention three types of fishes they mostly consume.
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4.3 Factors influencing household preferences for fish

The estimated results of the MNL model are provided in Table 10. The model is statistically
significant at 1% level of significance. The hypothesis that predictor variables have no effect
is rejected at 1% level of significance. The coefficients of the MNL model are not
straightforward and are better interpreted using the concept of marginal effects (Hatirli et al.,
2004; Goktolga et al., 2006). Marginal probability measures the change in the probability of
household’s fish preference outcome with respect to a change in each explanatory or

independent variable. Marginal probabilities are presented in Table 10.

Table 10: Estimates of the multinomial logit model

Fresh fish vs. Processed fish Fresh/processed fish vs. Processed fish
Variable Coef. Marginal P>[t| Coef. Marginal P>[t|
effect effect
Constant 1.3558 0.000 -1.0305 0.000
Fish Price 0.0030 -0.0028 0.184 0.0314 0.0057*** 0.000
Religion 1.8731  0.2407***  0.000 1.5335 0.0814*** 0.000
Age -0.0171  -0.0025***  0.000 -0.0116 -0.0003***  0.000
Marital Status  -0.0115  0.0369 0.888 -0.3453 -0.0652***  0.000
Education -0.2997  -0.0449*** 0.000 -0.1898 -0.0023***  0.000
Household size  0.0004 -0.0011 0.918 0.0102 0.0019* 0.061
Preferred Size  -0.1745 -0.1772* 0.061 1.2134 0.2535*** 0.000
Occupation -0.7764  -0.1095*** 0.000 -0.5501 -0.0173***  0.000
Source of fish ~ 0.4900  0.0469*** 0.000 0.5419 0.0484*** 0.000
Region 0.2259  0.0109* 0.076 0.3440 0.0404*** 0.009

Regression diagnostics

LR chi2 1188.56
Prob > chi2 0.0000
Pseudo R2 0.0914
Log likelihood -5906.981

Source: Field Survey, 2017. *** and * indicate 1% and 10% significant levels, respectively.
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4.3.1 Region of residence

From Table 10, city of residence significantly influence household’s preference for fresh fish
and fresh & processed fish alternatives over processed fish in both equations. The
relationship is positive in both cases implying that households residing in Greater Accra are
more likely to choose fresh fish and fresh & processed fish alternatives over processed fish.
Residents in Accra perceive fresh fish to be superior to processed fish as they perceive
handling and processing could lead to loss of quality, safety, healthiness of the product
(Carlucci et al., 2015). This means the probability levels of choosing fresh fish and
fresh/processed fish alternatives are highest in the South or Coastal (e.g. Accra) compared to
Northern or Inland regions (Tamale). Particularly, the marginal effect of city of residence
indicates that taking residence in Greater Accra increases the probability of choosing fresh

fish and fresh/processed fish alternatives by 1.1% and 4.0%, respectively.

Due to the long travel distance from the South and the highly perishable nature of fish,
majority of fish is made available in processed form in the North. Households in Northern
region, thus, prefer the less risky processed fish over fresh fish because processing preserves
fish, overcomes perishability and ensures fish is available in Northern region intact. As a
result of the long travel distance of not less than 10 hours, fresh fish which is transported to
Northern region are in frozen form. This is consistent with the observation made by USAID
(2009) that people along the coastal areas consume more fresh fish while those in inland
areas consume more processed fish. This also agrees with similar finding that households’
region of residence is significant in explaining the choice of different types of seafood
consumed in Norway (Trondsen et al., 2004; Myrland et al., 2000). Verbeke & Vackier

(2005) also revealed important regional differences fish consumption behaviour.
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4.3.2 Religion

Religion significantly influence household’s preference for fresh fish and fresh/processed fish
alternatives. The sign of religion is positive and statistically significant in both equations.
This means that Christians are more likely to choose fresh fish and fresh/processed fish
alternatives over processed fish. The marginal effect of religion implies that the probability of
choosing fresh fish and fresh/processed fish alternatives increases by 24.1% and 8.1%,
respectively, if respondent is a Christian. Non-Christians on the other hand are more likely to
select processed fish over fresh fish and fresh/processed fish alternative. It was observed
during the survey that Non-Christians mainly Muslims make up the majority (about 60%) of
respondents. Most of the Muslims reside in inland areas such as Nima and Northern region
far from the sea. As argued earlier, long distance from the coast and perishability of fish
implies that most of the fish is made available in inland areas as processed. Hence, non-
Christian respondents mainly Muslims in inland areas such as the Northern region and Nima
are more likely to choose processed fish over fresh fish while Christians located along the

coast prefer fresh fish alternatives.

4.3.3 Age

Age was found to affect household preference for fish type. The age variable is negative and
statistically significant in both equations. This implies that older respondents are less likely to
prefer fresh fish or a combination of fresh and processed fish over processed fish. The
marginal effect of the age variable states that increasing the age of households by one more 1
year decreases the probability of selecting fresh fish by 0.3% and fresh/processed fish
marginally by 0.03%. Older respondents, for instance old women, may choose processed fish
out of convenience since it is time consuming to initially prepare fresh fish to be used further

in preparing food.
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Moreover, processed fish for the generation of older women are more traditional. Trondsen et
al. (2004) assert that the transmission of knowledge regarding cooking and diets for this older
age class was from mother to daughter and not from nutritionists through education and mass
media which is most popular among the younger generation. Age may also reflect the fact
that more experience and knowledge of fresh, fresh and frozen, and processed fish products
influence older generation to choose processed fish (Myrland et al., 2000). Therefore, older
people have developed a strong positive attitude towards eating processed fish (Olsen et al.,

2008; Verbeke & Vackier, 2005).

4.3.4 Marital status

Marital status negatively and significantly affect the preference for choice of fresh/processed
fish alternative in the second equation while it is not statistically important in the first
equation. This means that respondents who were married are less likely to choose
fresh/processed fish combination over processed fish. This finding underscores the significant

influence of wives or female partners in the family system as managers of the house.

Majority of the respondents revealed during the interview that after fathers have put money
on the table, they were responsible for food purchase decisions. As such they exert greater
influence on the choice of fish type to serve at home. Wives or female partners wielding this
power tend to purchase processed fish which is convenient and easy to cook and comes with
a nice flavour. This confirms the point alluded to earlier that females are more likely than
males to choose processed fish. It is obvious from the marginal effect of marital status that
being a married respondent reduces the probability of choosing fresh/processed fish over
processed fish by 6.5%. This finding, however, contradicts assertions by McManus and his
colleagues that the presence of husbands or male partners impact on the probability of the

types of fish mothers were willing to serve in the home (McManus et al., 2007).
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4.3.5 Education

A positive relationship was hypothesized between level of education and preference for fish
alternatives. The education variable is found to negatively and significantly influence
household’s preferences in both equations. This means households’ with higher levels of
education are less likely to choose fresh fish over processed fish. Likewise, households’ with
higher levels of education are less likely to select fresh fish and processed fish in their
preference over processed fish. The marginal effect of education indicates that higher
education levels of households reduces the probability of purchasing fresh by 4.5% and

fresh/processed fish by 0.2%.

Myrland et al. (2000) pointed out that, education could shape the perception of people to
believe it is “difficult to prepare” fresh fish. As pointed out before, fresh fish preparation is
time consuming since one has to carefully degut and remove unwanted parts of the fish such
as scales, fins, etc. Highly educated consumers, therefore, choose processed fish out of
convenience. Research has indicated that the traditional method of processing fish especially
smoking leads to high levels of smoke and PAH considered unsafe to the body. Although
highly educated households may be aware of this and the fact that fresh fish is safer, they are
still “entrapped” in their choice for the more familiar processed fish which they consider to

be tasty, easy meal option and does not disintegrate when used for preparing food.

However, Goktolga et al. (2006) argued that households with higher level of education are
likely to choose the safety of fish over taste and convenience. Another proposition that could
explain households’ decisions is that 31.6% of respondents had lower levels of education (i.e.
basic education), with the majority (41.3%) having no education at all, and these people may

not be privy to negative effects of the traditional way of smoking fish.
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4.3.6 Occupation

Occupation has a significant influence on households’ preference for choice of fresh fish
alternative. Households who have spouses especially wives working are less likely to choose
fresh fish and combination of fresh and processed fish alternatives. This is probably because
they are working and would not have time to prepare meals with fresh fish as it introduces all
sorts of inconveniences. The inconvenience of using fresh fish coupled with busy lifestyle as
an employee might negatively affect fresh fish demand and consumption due to time
constraint (Brunsg et al., 2009). However, using processed fish in food preparation is
regarded convenient and easy. Regarding the marginal effect of occupation, it shows that
being engaged in any economic activity minimizes the chances of purchasing fresh fish and
fresh/processed fish by 11% and 1.7%, respectively. Also, using occupation as proxy for
income, it can be inferred that working households have higher incomes and therefore they
can afford the relatively expensive processed fish alternative. Arguing along this line, Hartiti
et al. (2004) found that households with high income are more likely to opt for processed

milk over unprocessed milk.

4.3.7 Price of fish

Fish price is positively and significantly related to preference for fresh/processed fish over
processed fish (second equation) but not statistically significant in the first equation. The
survey revealed that price of processed fish is higher than the price of fresh fish. As a result
of price impacts and for the fact that a typical Ghanaian consumer may not want to forgo
smoked fish, households are more likely to select fresh fish or a combination of fresh and
processed fish over solely processed fish to cushion them from negative effects of price
changes. Regarding the marginal effect of fish price, while an increase in fish price decreases
the probability of purchasing fresh fish by 0.3%, it increases the probability of purchasing

fresh/processed fish choice by 0.6%. This finding confirms the findings of Hatirli et al.
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(2004) that higher prices more probably led households to choose lower priced unpacked and
processed-unpacked fluid milk, and less likely processed fluid milk which is associated with

higher price.

4.3.8 Size of fish

Preference for size of fish is statistically significant with a negative sign for choice of fresh
fish (first equation) and is statistically significant with a positive sign for fresh fish and
processed fish alternative (second equation). In Ghana, smaller fishes (e.g. sardinella and
anchovy) are the mostly processed (e.g. smoked) and affordable ones while the bigger fishes
are relatively expensive and some (e.qg. tilapia) are sold in fresh form. The results suggest that
households who prefer smaller fishes are less likely to choose fresh (bigger and expensive)
fish over processed (smaller) fish. This supports assertions made by households during the
survey that the smaller fishes are healthy and nutritious compared to the bigger species. Also,
the results further suggest that households who prefer smaller fish are more likely to choose a
combination of fresh and processed fish alternative. The marginal effect of preference for size
implies that preference for smaller fishes would decrease the probability of households opting
for fresh fish by 17.7% while increasing the probability of selecting fresh/processed fish

choice by 25.4%.

4.3.9 Household size

The results show that household size has a positive sign for both fresh fish and
fresh/processed fish alternatives but is significant for fresh/processed fish alternative but not
for fresh fish alternative. The marginal effect suggest that an increase in household size by
one person would decrease the likelihood of demanding fresh fish by 0.1% and increase the
likelihood of selecting fresh/processed fish by 0.2%. The findings suggest households

consume processed fish in combination with fresh fish but reduce consumption of fresh fish
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alternative. According to the “specific effect” of household size, an increase in household
size leads to an increase in the need for various fish alternatives in unequal proportions, and
even reduce the need for others (Dankwa et al., 1992). This is explained by the fact that the
individual family members who constitute the household have different tastes and
preferences which must be met. For instance, most of the larger households have children
thereby introducing the child factor in household dynamics. Myrland et al. (2000), Trondsen
et al. (2004a) and McManus et al. (2007) found that households with children below 12 years
of age had a higher consumption of processed fish compared with families without children
or with older children. According to the authors children prefer processed fish to fresh fish
because processed fish is not associated with poor taste, bad smell and variable quality. It can
therefore be argued that the “specific effect” led households to consume fresh/processed fish

alternative so as to satisfy the fish preferences, tastes and needs of individuals in the family.

4.3.10 Source of fish

Source of fish positively and significantly influence household choice for fresh fish and
fresh/processed fish alternatives. This finding suggests that households who have access to
local markets within a walking distance are more likely to choose fresh fish over processed
fish, and fresh/processed fish over processed fish. Households demonstrated a strong
preference for these products because since the market is nearby the products are perceived to
be fresh, of good quality and safe compared to fish coming in from markets outside ones
community. This is because fish is a highly perishable commodity and as a result reduced
distance between production centers and consumption centers demands fewer preservation
treatments (Birch et al., 2012; Mauracher et al., 2013). Households who live far from markets
most probably would prefer processed fish which is well preserved through processing. With
respect to the marginal effect, believing that fish comes from local markets increases the

likelihood of purchasing fresh fish and fresh/processed fish by 4.7% and 4.8%, respectively.
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4.4 Determinants of household income allocated to fish consumption

Fish is an important component of household’s diets in Ghana. Household expenditure on
fish was analysed and the result indicated that two households allocated 64% of their income
to fish consumption while two households spend as low as 2.67% of their budget on fish
consumption. The average household expenditure on fish consumption was 26.59%. The
result underscores the fact that fish forms a significant part of the diets of poor households in
Ghana. This is similar to the finding of Bank of Ghana (2008) that poor households in Ghana

spend 25.7% of the food budget on fish consumption.

Socio-economic, location and product-related variables are important in explaining the
amount of household income allocation to fish consumption. Tables 11 presents the estimated
marginal effects of variables influencing household expenditure on fish consumption. All the
variables except age and occupation were found to significantly influence household income

allocation decisions.

4.4.1 Fish price

The price of fish positively and significantly affect households’ income allocation decisions
at 1% level of significance. As expected, the result suggest that an increase in the price of fish
would lead to an increase in household income allocation to fish purchase. Specifically, the
result from the marginal effect shows that an increase in fish price by GHC 1.00 increases the
proportion of income allocated to fish purchase by 2.8%. This finding tend to support the
widely held view that fish is the most important source of animal protein in Ghana and so,
although price effect is important in explaining demand, increases have very little effect on
fish consumption cuts. Fish, particularly low value fish (e.g. sardinella, anchovy, mackerel,
etc.) absorbs a larger share (about 25.7%) of poor households’ income. Hence, an increase in

price of fish would cause a substantial reduction in real income. Poor households would be
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left with no option than to cut back on other “luxury” food consumption to buy more fish in
order to maintain the same level of fish consumption. Small increases in the price of fish
would not scare low income households and they would still purchase fish irrespective of
price increase. This result contradicts earlier studies that an increase in the price fish would
lead to a reduction in the consumption of fish in Lusaka in Zambia (Sichilima et al., 2015);

and also reduce consumption of Teff in Ethiopia (Yimer, 2011).

Table 11: Marginal effects of explanatory variables on income allocation

Variable Marginal effects (dy/dx) Std. Err. P>|z|
Fish price 0.0277*** 0.0012 0.000
Age 0.0022 0.0018 0.210
Marital status 0.1996*** 0.0525 0.000
Education -0.0837*** 0.0179 0.000
Income -0.0018*** 0.0001 0.000
Household size -0.0149*** 0.0024 0.000
Occupation -0.0405 0.0489 0.408
Source of quality fish 0.1414** 0.0573 0.014
Region 0.2462*** 0.0741 0.001
Pseudo R 0.1353

Log likelihood -4558.81

LR Chi? 0.0000

Source: Field Survey, 2017. *** and ** indicate 1% and 5% significant levels, respectively.

4.4.2 Marital status

Marital status variable significantly affected income allocation positively. Married
respondents were found to spend more of their income on fish consumption. The results
indicate that being a couple increases the share of income allocated to fish by 20.0%. Using
the additionality effect, being married implies additional mouths to eat fish thereby increasing

fish consumption expenditure. Consequently, households would allocate more income to fish
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purchase, implying an increase in budget share for fish. This corroborates the finding that
household head being married increases the consumption of food products such as Maize,

Sorghum, Wheat and Teff (Yimer, 2011).

4.4.3 Education

Education variable is negative and statistically significant at 1%. This implies that increasing
education of respondents by one year reduces the allocation of income by 8.4%. This
outcome is not surprising considering that 31.6% of households have acquired low levels of
education (i.e. basic formal education) and 41.3% have no formal education. This contrasts
Akbay et al. (2007) and Wang et al. (2004) who found that people with higher education are

more likely to increase consumption of animal products.

4.4.4 Income

As expected, household income was negative and statistically significant at 5% level. This
implies an increase in household income would result in 0.2% reduction in the proportion of
income spent on fish. This outcome confirms the initial hypothesis that an increase in income
would lead to a decline in household budget on fish. This results corroborates the argument
that the rich spend lesser amount of their budget on fish while the poor allocates a bigger
share to fish (Bank of Ghana, 2008). As the poor gets richer, the proportion of income they
allocate to food and for that matter to fish purchase reduces. Intuitively, an increase in
income frees up part of the budget to be spent on other goods like beef, goat meet, mutton,
and even on luxury goods. However, the finding contradicts the findings of Sichilima et al.
(2015) and Liu et al. (2005) that increased income led to increase in beef expenditure. Yimer

(2011) also asserts that an increase in household income led to increased Teff consumption.
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4.4.5 Household size

Household size has negative and significant effect on households decision to allocate income
to fish purchase and hence consumption. This suggest that an increase in household size by
one person would lead to 1.5% decrease in the allocation of household’s income to fish
consumption. According to the “income effect” of family size on expenditure, an increase in
household size makes households relatively poorer (Dankwah et al., 1992). Meanwhile,
household with larger size needs more fish to meet its fish consumption requirements and
hence more expensive to acquire large quantities of fish. Therefore large size families would
spend less on fish and switch to cheaper alternatives such as imported chicken and eggs due
to the “income effect”. This confirms the findings of negative association between household

size and expenditure on animal product such as meat (Worako, 2009).

4.4.6 Source of quality fish

Source of quality fish has a positive and significant relationship with household decision
regarding income allocation. Households believe that fish coming from nearby local markets
is of good quality compared to fish from markets outside ones locality. This translates to an
increase in the probability that households would allocate a greater share of their income to
purchasing fish from nearby local markets. The marginal effect imply that knowledge of fish
being sold in nearby local fish markets would increase the probability of household spending
on fish by 14.1%. The feeling that such fish is better in terms of freshness account for this

outcome.

4.4.7 Region of residence

Region of residence variable is positive and statistically significant at 1% level of
significance. The result imply that households residing in Greater Accra region are likely to

allocate more income to fish consumption than their counterparts in the Northern region. The
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marginal effect suggest that households in Accra are more likely to increase the share of their
income on fish by 24.6% than households in the Northern region (or Tamale). Marine fish
originates from the Southern parts of Ghana including Greater Accra region, and so fish is
cheaper compared to animal products like beef while it is a little expensive in the Northern
region. As a result of price effects, poor households in Accra are likely to spend more on fish
than their Northern/Tamale counterparts. In Northern region, people are more oriented
toward the rearing of livestock (e.g., cattle, goats, sheep and guinea fowl) and livestock

products (Quagranie et al., 2009).
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.0 Introduction
This chapter presents the summary and major findings of the results (section 5.1),

conclusions based on findings (section 5.2) and policy recommendations (section 5.3).

5.1 Summary and major findings

The study assessed the fish consumption behavior of low-income households residing in
urban areas of Greater Accra and the Northern regions of Ghana. This was achieved by
profiling the types of fish consumed by households, examining the factors influencing
household preferences for fish products (fresh or processed fish) and by analyzing socio-

economic and location factors affecting household income allocation decisions.

The study employed the multinomial logit model to identify the factors influencing household
preferences for fish products (fresh or processed fish). The standard Tobit model was used to
analyse the determinants of household income allocation to fish purchase. Data was collected
from 300 households residing in poor neighbourhoods of Accra and Tamale: 150 respondents
each were sampled from Accra and Tamale. Socio-economic characteristics of households
and data on types of fish consumed by households were analysed using excel. STATA 14 was
used to analyse the factors influencing households’ preferences for fish as well as income

allocation decisions.

The results from the socio-economic analysis showed that females constituted the majority
(97.3%) of respondents interviewed since they were responsible for managing the home in
terms of cooking food, cleaning, washing etc. while males accounted for 2.7%. A larger
proportion (41.3%) of respondents had no formal education, 31.6% had basic education,

21.0% had secondary education while 5.7% had tertiary education. The mean age of
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respondents was 38 years indicating middle aged population in the study area. More than half
of the respondents were involved in the informal sector with majority of them representing
69% engaged in trading. Only 1.3% of the respondents were employed in formal work while
a significant number of the respondents (12.7%) were unemployed. Most of the respondents
(58.3%) were Muslims, 40% were Christians while less than 1% were Traditionalist. About
76% of respondents were married while 24% were either single, divorced or widowed. The
estimated household size of respondents averaged 5 persons, which is less than the mean
household size for the Northern region (6 persons) and higher than that for the Greater Accra
region (3 persons) and Ghana (4 persons). The average annual income earned by an average
household was GHC 5,859.00 which is lower than the estimated national average income of
GHC( 6,571.8 for households within the lower quintile. The average budget share allocated to

fish consumption by household was 26.6%.

The survey revealed that the five most preferred and consumed species by households include
salmon, sardinella, seabream, anchovy and tuna. Overall, small pelagic species including
sardinella, anchovy and mackerel together constituted the most important group of species
consumed by households compared to large pelagic and demersal species. The reasons are
that small pelagic species are readily available in easy to cook forms and are relatively

affordable to consumers.

The results of the multinomial logit model showed that households residing in Greater Accra
are more likely to choose fresh fish and fresh/processed fish because of proximity to the sea.
The probability of households taking residence in Greater Accra increases by 1.1% and 4.0%
for fresh fish and fresh/processed fish alternatives, respectively. Religion significantly
influenced household’s preference for fresh fish and fresh/processed fish alternatives. Being a

Christian increases the likelihood of choosing fresh fish and fresh/processed fish alternatives
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by 24.1% and 8.1%, respectively. Non-Christians mainly Muslims are more likely to select
processed fish because they live far from the ocean. The results showed that older
respondents are less likely to prefer fresh fish and fresh/processed fish while they are more
likely to choose processed fish due to convenience and the old experiences they attribute to

processed fish.

The results also showed respondents who were married are less likely to choose
fresh/processed fish over processed fish. The probability of choosing fresh fish/processed fish
decreases by 6.5% revealing the significance of females in deciding what fish should be
served at home since they were responsible for purchasing fish. The results also indicated that
households’ with higher levels of education are less likely to choose fresh fish and
fresh/processed fish in preference over processed fish. This implies that increasing the
educational level of households reduces the probability of purchasing fresh fish by 4.5% and
fresh/processed fish by 0.2%. This is because highly educated individuals tend to perceive
fresh fish as difficult to prepare and as a result they are likely to choose processed fish which
they consider easy to cook. Households who have spouses working are less likely to choose
fresh fish and fresh/processed fish alternatives and more like select processed fish out of

convenience.

Fish price positively and significantly influence preference for fresh/processed fish over
processed fish but not significant in explaining household choice for fresh fish alternative. An
increase in fish price increases the probability of households selecting fresh/processed fish by
0.6%. The results further suggested that households who prefer smaller fishes are less likely
to choose fresh fish while they are more likely to choose fresh/processed fish over processed
(smaller) fish supporting claims by households that the processed smaller fishes are tasty,

healthy and nutritious compared to the fresh but bigger species. The marginal effect indicated
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that switching to smaller fishes would decrease the probability of household’s preference for
fresh fish by 17.7% while increasing the probability of selecting fresh/processed fish choice
by 25.4%. The results showed that household size significantly affect fresh/processed fish
alternative but not for fresh fish alternative. Households most probably prefer fresh and
processed fish alternative in order to balance expenditure and to satisfy preferences and fish
consumption needs of different categories of family members. The marginal effect suggested
that an increase in household size by one person decreases the likelihood of demanding fresh
fish by 0.1% but increase the likelihood of selecting fresh/processed fish by 0.2%. With
regards to source, households who have access to local markets within their community are
more likely to choose fresh fish and fresh/processed fish over processed fish. This is because
households perceive local fish products to be fresh, of good quality and safe compared to fish

from markets outside ones community.

A Tobit model was employed to identify the determinants of the amount of household income
allocation to fish consumption. The results showed that all the variables except age and
occupation were found to significantly influence household income allocation decisions. Fish
price, marital status of respondents, source of quality fish and region of residence
significantly positively affected household income allocation decisions. The result suggested
that an increase in fish price by GHC 1.00 would lead to 2.8% increase in the proportion of
income households allocate to fish purchase. This is because fish is an excellent source of
animal protein in household diets and therefore, small increases in fish price would have very
little effect on fish consumption cuts. Being a married respondent would increase the share of
income allocated to fish demand by 20.0%. The results also implied that respondents who
were married tend to increase the share of income they spend on fish consumption. Source of
quality fish has a positive relationship with household income allocation decisions. This

implies that households who reside in neighbourhoods close to domestic markets tend to
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allocate a greater share of their income to fish purchase by 14.1%. The result further implied
that households residing in Greater Accra are likely to allocate more income to fish
consumption than their counterparts in Tamale. Specifically, households residing in Accra are
more likely to increase the share of their budget on fish by 24.6%. The argument is that fish is
relatively cheaper in Accra (coastal region) than in the Northern region and therefore, poor

households in Accra are likely to spend more on fish.

Further, the results indicated that level of education, income and household size negatively
and significantly determine income allocation to fish consumption. The result on the
education variable implied that increasing education of respondents by one year reduces the
probability that the respondent would spend on fish by 8.4%. Though unexpected, it is not
surprising because majority of respondents (accounting for 41.3%) have no formal education
and 31.6% of respondents have attained basic education. As expected, household income
negatively influence households’ fish expenditure decisions and statistically. This suggest
that an increase in household income would result in 0.2% reduction in the proportion of
income spent on fish. The implication is that as individuals become richer, their budget share
on food and for that matter fish reduces while spending on luxury goods increases. The result
from the household size variable suggested that an increase in household size by one person
leads to 1.5% decrease in the probability of the household allocating income to fish
consumption. A larger household size implies higher household fish requirements which
would require more money to satisfy. As a result larger families would reduce their budget

share on fish and switch to cheaper alternatives such as imported chicken and eggs.

5.2 Conclusions
The study revealed that majority the respondents had no or low levels of education and this
can undermine educational programs aiming to promote fish consumption and increase

nutrition among poor households. A larger proportion of the respondents were engaged in the
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private informal sector. The dominant religion among interviewed households is Islam
because most of the respondents in Nima (in Accra) and the four communities in Tamale
were Muslims. Majority of the respondents were married. Low-income households are
characterized by larger household sizes. The estimated average annual income for low-
income households in Accra and Tamale was found to be lower than the national average for
households within the lower quintile. It has been established that households allocated a little

more than a quarter of their budget to fish consumption.

Low-income households in urban areas of Greater Accra and Northern Regions of Ghana
consume both small and large pelagics, especially salmon, sardinella, seabream, anchovy and
tuna. The type of fish consumed is explained by affordability (price levels), proximity to fish

markets and tastes.

The study has shown that households’ demonstrated strong preferences for fresh fish, process
fish or both, which were influenced by location, fish related and socio-economic factors.
Region of residence (location), fish size, fish price, religion, household size and source of fish
positively affected the choice of fresh fish alternatives. This implies that closeness to the sea,
closeness to fish markets, being a Christian household, higher price, larger household size
and preference for bigger fish increases the likelihood of consuming fresh fish alternatives.
The likelihood of consuming processed fish increases with age, marital status, education and

occupation due to convenience and ease of preparation.

The study revealed that low-income households in the urban areas of Greater Accra and
Northern Region spend on both small and large pelagic fishes, especially small pelagics.
Household spending on fish was motivated by lower prices and closeness of fish markets as
well as socio-economic factors such as education and marital status. However, the motivation

to spend on fish was adversely affected by higher level of income and larger household size.
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5.3 Recommendations

Households have demonstrated preference for smaller fish species and so the
government should support the development of value chains of smaller species such
as sardinella and anchovy.

The analysis has revealed that education significantly influences household
preferences and income allocation decisions. Government and the appropriate
agencies should intensify nutritional education campaigns targeting people with
higher or low levels of education about the numerous benefits (e.g health and
nutritional) of regular consumption of fish. This will foster fish consumption across
the country and help improve nutrition among the population especially low-income
households.

Processed fish remains top on the menu and the young and old, educated and
uneducated and the working class show a strong preference for processed fish such as
smoked, salted and fried fish. This presents an opportunity for fish processors or
processing firms to improve upon existing fish processing techniques as well as
developing a range of value-added fish products having little modifications to the
original product targeting the aged, educated and the working class consumers. The
preferences of households towards processed fish have also revealed scope for
research and development on multiple value-added fish products in urban markets.
Region of residence and nearness to local markets were found play a role in behaviour
of consumers towards fish consumption. Therefore, efforts should be made to reduce
the distance between landing centers and consumption centers especially in inland

areas through the development and/or improvements in transportation and distribution
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systems. This will help bring fish close to consumers as it will facilitate fast delivery
of fish to consumers in inland areas in fresh, quality and safe state.

Fish price is important in explaining the preference, choice and spending behaviour of
households. The government should strengthen the pre-mix fuel subsidy and reduce
cost of transportation through development of infrastructure. These initiatives have
the potential to reduce fish prices and make fish affordable to low-income households.
Income level of consumers is a major factor responsible for determining purchasing
and consumption levels of households. It is recommended that the population
especially low-income earners should be made aware about the nutritional value of
fish to forestall expenditure cuts on fish as the study has shown that an increase in
household income would lead to a decline in fish demand.

The government of Ghana should make efforts to improve and establish hygienic

standards in fish marketing and distribution systems.
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Appendix

Questionnaire

UNIVERSITY OF GHANA, LEGON

DEPARTMENT OF AGRICULTURAL ECONOMICS AND AGRIBUSINESS,
LEGON

FISH CONSUMPTION BEHAVIOR OF LOW-INCOME HOUSEHOLDS IN URBAN
AREAS OF ACCRA AND TAMALE REGIONS OF GHANA

QUESTIONNAIRE

This study is being conducted by Elizabeth Afoley Quaye, a graduate student of the
University of Ghana, Legon in partial fulfililment of the award of master of philosophy in
Agricultural Administration. All information gathered will be treated with much
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confidentiality and would solely be for academic purposes. Your support and contribution
would be very much appreciated.

Serial Number:

Name of Enumerator ..................ccccoeevennene.

Date of interview....... [oveni.n. [eeein..

City (ACCra/TamMale) ...t e
SUDUID TOWN. ..o

Name of reSPONAENT: ... . .o e

Telephone NUMDBEE: ... e e

Respondent information

e Is your respondent a household based on the sampling criteria? [1Yes [INo
e Why do you think this HH considered for this survey is a low income house?:

O Congested neighbourhood/ poor infrastructure [ Poor condition of the house
[0 No sanitation facility in the house (1 No drinking water facility
L] Others..............

e Is your respondent the female head of the household?

SECTION A: SOCIO - ECONOMIC CHARACTERISTICS OF RESPONDENT
Q1. Gender of respondent: 01 = Male 02 = Female
Q2. A e years
Q3. Marital Status: 01=Single[ ] 02 =Married [ ] 03 =Divorced [ ]
04 = Separated [ ] 05 = Widowed [ ]

Q4. Religion: 01=Christian[ ] 02 =Muslim[ ] 03 = Traditionalist[ ]

04 = Others (SPeCify).....ceviriiriiiiiiiiiceeea,
Q5.What is your level of education?

01 = No Schooling [ 102 =Primary school [ ] 03=MSCL/JHS[ ]
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04 = SHS/Technical/Vocational [ ] 05 = Tertiary [ ] 06 = Others (Specify)..................

Q6. What is your residential status in this community? 1=Native (born in the city) [ ]

Q7. What is the size of your household............................... person(s)

(a) Adult Males ......... person(s) (b) Children.......... person(s)

Q8. Occupation of the respondent: 1= Working[ ] 2= Not working [ ]

Q9. What was your household’s monthly income for last month? .................. (Ghana Cedi)

SECTION B: HOUSEHOLD PREFERENCES FOR FISH

Q10. Does your household eat fish: ~ Yes/ No

Q11. Who buys the fish for the household?

(@)Ido[ ] (b)Spouse[ ] (c)Children|[ ] (d) Other (specify)..................

Q12. What varieties of fish do you normally buy?

Name of variety

Variety 1

Variety 2

Variety 3

Q13. Where do you get these fish products from?

[1 Nearby local market

[1 Nearby sedentary retailer

[ Domestic market outside own city

[1 Other (specify).......cocvvvvneiueeinaiinannnn,




Q14. Where does one get the best quality fish?

[1 Local market
[1 Nearby sedentary retailer

[] Domestic market outside own city

Q15. Rank in order of preference:

1=most preferred to 3=least preferred
Fresh fish

Processed fish

OO gj »
I
O O O] w

Fresh and processed fish

Q16. Indicate your preference for size of fish

[1 Large fish
1 Small fish
L1 Indifferent

Q17. Why do you eat the various types of fish? Please check all that apply

Type of fish Reason why you eat the various types of fish
Nutritious | Tasty | Cheaper | Good for health | Religious | Other (specify)

Fresh marine fish O O O O O [
Fresh inland fish O O ] O ] L]
Small fish O O O ] ] L]
Large fish O O O] O [ []
Smoked fish O O O H ] [
Dried fish O O O O O L]

SECTION C: FISH PRICES AND EXPENDITURE ON FISH
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Q18. What is the price of the fish you normally buy?

Fish variety Average price of fish (GHS per kg)
Variety 1 Fresh
Processed
Variety 2 Fresh
Processed
Variety 3 Fresh
Processed
Q19. Is fish normally affordable for you? LI Yes 1 No

Q20. How much money did you spend last week on purchasing fish (GHS)?
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