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Abstract
Trade in processed small pelagic fish and informal cross-border trade (ICBT) are linked to livelihood activities in West Africa. 
Although these fish products are being traded informally in West Africa, research on this topic is limited. This study builds 
on a multi-partner supported ‘FishTrade’ initiative in Africa to illuminate the volume and value of informal fish trade across 
the Ghana–Togo–Benin (GTB) borders, and the socio-demographic determinants supporting participation and profitability 
in this trade. We used a structured survey and focus group interviews to obtain data from women fish traders, who handle the 
entire fish trade in three major Ghanaian markets where ICBT activities are concentrated. Our results showed ICBT across 
these borders constitutes significant economic and livelihood potential, estimated at about 6000 MT in volume and US$14 
million in market value per annum. Furthermore, socio-demographic factors, such as fish traders’ years of experience and 
membership in an unofficial market cooperative, positively influence participation and profitability, but access to market 
information negatively affects participation. However, geographical distance, large household size and access to micro-finance 
negatively affect ICBT profitability. Our findings illuminate that consumers’ purchasing power, fish taste and preference, 
ICBT’s economic opportunities and a shared heritage and connection significantly influence this form of trading along the 
GTB borders. We conclude that ICBT in these small pelagic processed fish represents untapped potential for local livelihood 
and highlight the need for further research on this topic.
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Introduction

Globally, more than 116 million people are directly or indi-
rectly employed in the fisheries sector, among whom 90% 
are engaged in small-scale fishing activities and value chains 
(Kelleher et al. 2012; Teh and Sumaila 2013; Mancha-Cis-
neros et al. 2019). Small-scale fisheries (SSFs), specifically 
those dealing in small pelagic fish, contribute significantly to 
livelihoods, poverty alleviation, food security and wellbeing 

for people in low- and middle-income countries (Béné and 
Friend 2011; Sowman et al. 2014; Nyiawung et al. 2022). 
For example, in Sub-Saharan Africa, small pelagic fish pro-
vide 15–19% of the population’s intake of animal protein and 
related micronutrients, minerals and fatty acids (Chan et al. 
2019). However, the potential and contribution of these fish, 
specifically the low-cost products from processing these fish, 
are often underreported because of the limited data available 
or because of data unavailability (Belhabib et al. 2016; Food 
and Agriculture Organization [FAO] 2017).

The formal and informal trading and distribution of 
processed low-cost small pelagic fish represent significant 
income-generating opportunities for women fish traders in 
low- and middle-income countries (Marquette et al. 2002; 
Mills et al. 2011; Neiland 2006). Women constitute approxi-
mately 47% of the labour workforce involved in fisheries-
related economic activities (FAO 2017), contributing an 
estimated market value of US$5.6 billion and providing 
support in activities across the fish value chain (Harper et al. 
2020). In West Africa, women coordinate the small pelagic 
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fish value chain’s labour arrangements for fish processing, 
marketing and distribution. Men are primarily engaged 
in pre-harvesting and fish harvest activities (Appiah et al. 
2021; Harper et al. 2013; Thorpe et al. 2014). However, 
despite compelling evidence that women have an active 
role in the fish value chain (FAO 2017; Harper and Kleiber 
2019), scholarly accounts of their participation in this chain 
are less illuminated compared with those of men in low-
and-middle-income countries (Lawless et al. 2019, 2021; 
Uduji and Okolo-Obasi 2020). Moreover, the unique role 
of women fish traders in the informal cross-border trade 
(ICBT) in West Africa remains underreported and over-
looked in policy discourses.

In Sub-Saharan Africa, ICBT constitutes a hazy form 
of trading activities, outperforming, in some cases, formal 
cross-border trade (Ackello-Ogutu and Echessah 1997; 
Titeca 2012). ICBT has contributed significantly to eco-
nomic activities at the national level and economic integra-
tion at the regional level (Nshimbi and Moyo 2017; Titeca 
and De Herdt 2010). ICBT activities consist of relatively 
small consignments of goods, handled mainly by individu-
als and small to medium-sized businesses (Golub 2015). 
This trade is coordinated by people without formal business 
licenses and leads to tax evasion and other formal cross-
border trade irregularities (Lesser and Leeman 2009). ICBT 
activities in West Africa are driven by market, economic 
and infrastructure factors (Fadahunsi and Rosa 2002). For 
instance, informal trading activities evade taxes and cus-
toms charges, resulting in a pricing advantage for custom-
ers over formally traded goods. In addition, the lack of and 
(or) scarcity of specific commodities (such as fish) across 
different geographical boundaries, and exchange rate gains 
from trading in neighbouring nations contribute to pro-
moting ICBT (Lesser and Leeman 2009; Little 2007). The 
economic climate in West Africa, characterised by rising 
unemployment numbers, also encourages people, especially 
those in border communities, to participate in ICBT for their 
livelihoods (Faleye 2014). They consider ICBT a viable eco-
nomic option (Peberdy 2000; Common Market for Eastern 
and Southern Africa [COMESA] 2007), particularly because 
it requires minimum capital investment (Akinboade 2005).

In West Africa, women are the primary ICBT actors in 
the processed small pelagic fish trade. They market and 
distribute these processed fish, such as smoke and dried 
marine anchovy (Engraulis encrasicolus), sardinella (Sar-
dinella aurita) and herring (Clupeidae), and a small pro-
portion of catfish (Clarias gariepinus) from inland water 
bodies (Ayilu et al. 2016). Yet, the scale and importance of 
these trade activities are seldomly acknowledged, are poorly 
understood, and have received insufficient scholarly atten-
tion in the West African context. Most studies on fisher-
ies tend to focus on fishers and ignore the actors and the 
processes in the midstream and downstream sectors of the 

value chain, including domestic trade and cross-border trade 
(Belton et al. 2022). The aspects of ICBT, particularly for 
small-scale fisheries, deserves the needed consideration by 
academics and policymakers because they provide signifi-
cant economic and livelihood potentials. In this study, we 
illuminate the ICBT in processed small pelagic fish in West 
Africa, which is coordinated mainly by women. This study 
highlights three important aspects: (1) the trade volumes 
and values of ICBT in processed small pelagic fish along 
the Ghana–Togo–Benin (GTB) borders, (2) the socio-demo-
graphic determinants of trade participation and profitability 
and (3) socioeconomic factors influencing ICBT activities 
(i.e. consumers’ purchasing power, business opportunities, 
shared heritage and connections and taste and preference). 
The study adds to the existing literature on fisheries by pro-
viding a picture of the small pelagic fish trade in West Africa 
and discusses the ways in which the trade and commod-
ity flows are intertwined with social cultural and economic 
structures and processes (Belton et al. 2022; Fröcklin et al. 
2013).

This study is the outcome of the ‘FishTrade’ project 
financed by WorldFish, African Union Inter-African Bureau 
for Animal Resources, New Partnership for Africa’s Devel-
opment and the European Union. The FishTrade project 
assisted regional and pan-African organisations in inte-
grating intra-regional fish trade into their development and 
food security agendas. Our study illuminates the economic 
viability of the processed small pelagic fish trade in the SSF 
value chain in the West African subregion. Notably, ICBT 
in these processed fish is a key source of food, nutritional 
livelihood and business opportunity in the West African fish 
value chain.

The paper is divided into four sections. The next sec-
tion “Methodology” presents the research methods and 
data analysis, including the empirical model specification, 
followed by the “Results”. We then provide a discussion 
(“Discussion”) of our results, and finally, the “Conclusion” 
discusses the need for more research to illuminate the poten-
tial and contribution of ICBT in small pelagic in small-scale 
fisheries.

Methodology

We employed a mixed methods approach for data collec-
tion. Quantitative techniques were used to ascertain the 
volume and value of ICBT transactions and explore the 
various socio-demographic determinants associated with 
ICBT. The qualitative data, collected through in-depth focus 
group interviews with participants, were used to identify the 
intrinsic and extrinsic factors influencing the trade flow. This 
methodological approach was adopted because it provides a 
more holistic understanding of the small pelagic fish trade in 
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terms of scale, magnitude and the ICBT socio-demographic 
determinants. In addition, we use peer-reviewed, and grey 
published materials to support our discussions and argu-
ments. The rest of this “Methodology” section presents 
the study sites, the data collection and analysis methods, 
the estimation of trade volume and value and the model 
specifications.

Study sites

The study was conducted in the three largest fish markets in 
Ghana: Denu, Dambai and Accra — Tuesday market (see 
Fig. 1). The markets were chosen as the means for data col-
lection because it was difficult to meet traders at the border 
checkpoint. ICBT traders tend to avoid study teams at border 
crossings, for they assume the teams are border authorities 
disguising themselves as researchers. Although Ghana has 
numerous local marketplaces, these three markets are the big-
gest in terms of the fish trade and principally for cross-border 
fish traders to neighbouring Togo and Benin. The traders 

are mostly Togolese and Beninese, with a small number of 
Ghanaians residing along the border. They purchase the fish 
in these markets from their Ghanaian merchant partners and 
sell to retail agents and consumers in Togo and Benin.

Accra — Tuesday Market

Accra Tuesday market is situated in the heart of Ghana’s 
capital city, Accra, adjacent to the Atlantic Ocean. The 
market draws traders from all over Ghana and neighbouring 
Togo and Benin. It is open for business every Tuesday, earn-
ing its nickname ‘Tuesday market’. The traders belong to a 
small informal market group that promotes social and eco-
nomic welfare activities. The majority of market participants 
are small to medium-sized traders and wholesale merchants. 
In addition, men are hired to pack, load and transport fish 
products around the market. The market is supplied primar-
ily with processed fish products from various small towns 
along Ghana’s coast.

Fig. 1   A map of study areas and of the informal cross-border trade between Ghana and neighbouring Togo and Benin
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Dambai Market

The market in Dambai, the capital of the Oti region, is one of 
Ghana’s largest markets for inland freshwater fish products. 
Fish merchants and traders from small towns along Lake 
Volta transport large quantities of processed freshwater fish 
to this market. Fish are also sourced from major rivers in the 
Bono region (Yeji, Buipe, Kajeji and Bui). A large portion 
of the fish sold in this market is smoke-dried and salted-
dried fish. Women entrepreneurs transport the products to 
markets in Accra’s capital and Kumasi, Ghana’s second-
largest city, to serve high-income households and restau-
rants. ICBT entrepreneurs also transport a large portion of 
processed fish from this market to markets in neighbouring 
Togo and Benin.

Denu Market

Denu is a border town located in the Ketu South District of 
the Volta region of Ghana and is near the Atlantic Ocean. 
The market is about 10 km from Lomé, the capital of Togo. 
This significant fish market attracts traders from Togo and 
Benin. It is a source market for fish and draws fishmongers 
from all the communities on the south-eastern coast of 
Ghana and the Volta Lake and Keta Lagoons. Although it is 
poorly developed, it is one of the biggest fish markets that 
supplies processed fish products to Togo and Benin. Notably, 
informal traders dominate most of the trade activities for 
processed small pelagic fish in this market.

Data collection and analysis

We employed a multi-stage sampling technique through 
which we assigned each market a proportional allocation 
based on the trader population provided by the market coop-
erative. We purposively sampled the leadership of the fish 
trader cooperatives at the three markets for the focus group 
interviews. We used a survey to collect data from 223 fish 
traders on socio-demographics; the infrastructural, institu-
tional and marketing factors associated with trade participa-
tion; and the profitability of the trade, for conducting a sta-
tistical analysis. These factors included years of experience 
in fish trade, educational level, access to market information, 
access to financing, cooperative membership, road condition 
and language diversity. We also collected data on traders’ 
cash inflows and outflows and on the price and quantity of 
fish related to ICBT. The survey questions were pretested 
(Bolton 1993). The pretest helped addressed the gaps in the 
questionnaire before the actual fieldwork. Following the pre-
test, the questions were modified to reflect the informality of 
the trade. For example, we considered average estimations, 
and instead of engaging the traders at the border, we opted 
for market areas, which was more feasible to gain access to 

ICBT traders. STATA (version 15) was used to conduct the 
regression analysis on trade participation and profitability.

The focus group interviews were held with five execu-
tives of the local market association at each market using 
a semi-structured interview guide to supplement the quan-
titative data. The data collection was conducted using two 
local languages (Twi and Ewe) commonly spoken along 
the GTB border. The data were collected between July and 
December in 2018, during the peak season for the small 
pelagic fish in Ghana. In West Africa, in general, seasonality 
plays an important role in the trade of these fish in terms of 
the volume of fish products available and species diversity 
(Jueseah et al. 2020). The focus group interviews covered 
the ICBT products, the trade flow routes and the intrinsic 
and extrinsic social and economic factors that influence this 
flow. The research team coded the transcribed data manually, 
thematically grouped the themes and then discussed these 
themes (Yin 2003). Given that women dominate this trade 
(Ayilu and Appiah 2020), the survey and semi-structured 
interviews were both not sex-disaggregated (i.e. the sample 
comprised only women).

Trade estimation

We calculated the volume and value of the trade transac-
tions for the low-cost processed small pelagic fish by using 
an approach used to estimate informal trade proposed by 
Ackello-Ogutu (1996). This approach is used in contexts in 
which it is challenging to ascertain the accurate trade records 
of participants. To demonstrate the volume and value of the 
ICBT, we asked questions ranging from the number of trips 
a trader embarked on per month, the estimated quantity of 
baskets of fish purchased for export and the average price 
of a fish basket (P). The average price per basket of smoke-
dried fish during the interview period (July–December 2018) 
was GHc 130 (US$ 35) in the various markets. We recorded 
the average volume (Qd) of fish products per basket in kilo-
grams by weighing samples provided by the study partici-
pants (average weight = 8 kg) and extrapolated the annual 
average volume and value using monthly data. We used 
Microsoft Excel to compute the average daily trade volume 
(ADTV), annual trade volume (ATV) and annual trade value 
(AV) using the following Ackello-Ogutu (1996) informal 
trade approach (Eq. 1):

The calculation was done for individual traders in the 
sample, N is the number of days in a month a trader exported 
fish from the market; Qd is the quantity (kg) of fish exported 
per market day (number of baskets); P refers to the aver-
age price of fish per basket and i represents the individual 
traders.

(1)ATV = 12 N

[

n
∑

i=1

Qd i

]

; ADTV =

[

n
∑

i=1

Qd i

]

; AV = 12 N

[

n
∑

i=1

Qd i

]

P
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Model specification

The probit model was used to evaluate the determinants of 
trade participation. This model was selected rather than the 
logit model because it accounts for non-constant error vari-
ances, such as heteroskedasticity, which results in a more 
robust statistical regression. The model is robust when ana-
lysing individual or firm behaviour in a scenario in which 
individuals’ desire to optimise the highest satisfaction from 
their economic decisions, and the observed choice repre-
sents a continuous latent variable reflecting the propensity to 
choose a specific option over others (Mulatu et al. 2018). The 
dependent variable in the model represents small pelagic fish 
traders’ decision choices: the decision to engage in ICBT is 
assigned the value 1 and the decision to not engage in ICBT 
is assigned 0 (Eq. (2)).

In the equation, ∅ is the standard cumulative normal; β 
describes the interpretation parameter of the determinants 
and X represents the following determinants: age, mem-
bership in a fish trade cooperative, access to market infor-
mation, level of education, trader experience, location of 
trader’s residence, credit availability, household size and 
perceived road conditions (Table 1).

The determinants of profits of those participating in ICBT 
were assessed using ordinary least squares (OLS) estima-
tion. This method was considered because the profit value 
(dependent variable) is continuous. The profit estimation 
used in the model was selectively limited to only those 
engaged in ICBT. Therefore, some variables in the partici-
pation model were dropped from the profitability model 
because they were statistical non-significant in determining 

(2)��(participation = 1|X) = ∅(�X)

ICBT participation. Profits earned by those engaged in ICBT 
were calculated in an MS Excel sheet by using a simple for-
mula, namely, total sales revenue minus total costs.

The OLS model for assessing the determinants of profit-
ability is expressed in Eq. (3).

In which a is a constant term; δ is the interpretation 
parameter of the determinants and X represents the following 
determinants: cooperative membership, market information 
access, trader experience, trader location, credit availability, 
household size and perceived road conditions. The random 
error term ε in the equation represents all aspects of the 
actual population that were not captured in the observed 
data. The statistical significance of the independent vari-
ables in the probit and OLS models were tested at the 10% 
(p < 0.10), 5% (p < 0.05) and 1% (p < 0.001) levels.

Sample statistics

The summary statistics are presented in Table 1. The age of 
the fish traders ranged from 20 to 60 years; their mean age 
was 46 years, and their average mean experience was about 
17 years. The means of the dummy (coded 1 and 0) variables 
in Table 1 represent the fraction of respondents who fall in a 
specified group. For instance, 0.21 is associated with ‘mem-
bership in cooperative’, which indicates that about 21% of 
the respondents were members of a cooperative. The highest 
level of educational attainment was high school, and about 
48% of the respondents had only basic education. The mean 
value for ICBT participation suggests that 35% of the sur-
veyed small pelagic fish traders engaged in ICBT and with 
average annual earnings of approximately US$38,000.

(3)Profitability = a + �

∑n

i
X + �

Table 1   Summary statistics of 
socio-demographic variables

ICBT – Informal Cross-Border Trade

Variable label Definition Coding of variable Mean

ICBTPD ICBT participation decision Dichotomous (1 = participate, 0 = otherwise) 0.359
ICBTP ICBT profitability Continuous 38,658
Age Age Years (Continuous) 46.493
EXP Experience in trade Years (Continuous) 17.475
HZise Household size Number of people in the house (Continuous) 4.816
EDU Education level Dichotomous (1 = Prim & Sec, 0 = No edu) 0.478
MKTINF Access to market information Dichotomous (1 = yes, 0 = otherwise) 0.461
COOP Member in cooperative Dichotomous (1 = yes, 0 = otherwise) 0.207
DIS Distance to market Continuous (kilometres) 282.776
LOC Domicile location of trader Dichotomous (1 = yes, 0 = otherwise) 0.478
CREDIT Access to credit Dichotomous (1 = access, 0 = otherwise) 0.493
ROAD Perceived road condition Dichotomous (1 = good, 0 = otherwise) 0.409
LANG Language diversity Dichotomous (1 = two and above language, 

0 = one language)
0.326
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Results

Illuminating trade quantities and mobility dynamics

Volume and value of processed small pelagic fish trade

We estimated the valuation of processed fish trade with 
the aim of showing the volume and value of the trade 
by considering the price paid by traders who purchased 
processed small pelagic fish in Ghana. We used the 
average basket of these processed fish to determine the 
volume and the average basket price to determine the 
value. The estimated volumes and values of ICBT in 
processed pelagic fish products along the GTB borders 
are presented in Fig. 2. The estimated annual f low of 
various forms of processed low-cost fish products is 
approximately 6000 MT (metric tons). This quantity of 
fish represents a total estimated market value of US$14 
million of products transported from the three markets 
in Ghana through informal channels to neighbouring 
Togo and Benin. In terms of the distribution by coun-
try, 5000 MT of the processed fish (worth US$11.4 
million) is transported to Togo, and a total share of 
1000 MT (with an estimated market of US$3.5 million) 
is transported to Benin. It is difficult to calculate reli-
able estimates of the extent of ICBT in small pelagic 
fish along the GTB corridor owing to the informality 
of this trade and estimation limitations. Nevertheless, 
these estimates illuminate the substantial volume and 
value of ICBT in processed small pelagic fish products 
along that trade corridor.

Mobility dynamics of traders

The flow of processed small pelagic fish products broadly repre-
sents a dynamic form of trade, and the traders involved employ 
routes available to reach communities living on both sides of the 
Ghana–Togo–Benin borders (see Table 2). When transporting 
large quantities of fish across country borders, traders employ 
a range of mobility patterns, including rental cargo trucks (used 
by a group of traders to travel together), rented small vehicles 
(often used by individual traders) and shared passenger buses 
with cargo compartments. The most important transnational 
border checkpoint along GTB is in Aflao town. Here, com-
muters are subjected to the formal border procedures on both 
sides of the border. However, most fish traders typically employ 
minor neighbourhood routes along the town to cross to the other 
side of the border, which they refused to disclose during the 
interviews conducted in this study. A limited number of trad-
ers also use the main checkpoint; however, they make unof-
ficial payments to border officials to cross the border without 
submitting to formal customs procedures (Brenton et al. 2011; 
Golub 2015). Some traders employ the services of unofficial 
border facilitating agents (intermediaries), with whom they 
have built a relationship of trust, in order to transport consign-
ments across borders for a fee (Honyenuga 2019). Other main 
informal routes into and out of Ghana to Togo and Benin are 
through local border towns on the Ghana side of the border, 
namely, Nkwanta, Kpassa and Kadjebi. Immigration, custom 
and military personnel manage these border points. Yet, these 
three border points remain underdeveloped and are used by 
neighbouring communities and clans residing on both sides of 
the borders on a daily basis.

Fig. 2   Estimation of informal 
cross-border trade volumes 
and values across the Ghana–
Togo–Benin borders (GH¢ 
3.80 = US$1)
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Socio‑demographic determinants and marketing 
dimensions of processed small pelagic fish trade

Socio‑demographic characteristics of traders

The socio-demographic characteristics of the respondents 
are presented in Table 3. The majority (44.4%) of the women 
traders were aged between 40 and 50 years. This age range 
is consistent with that of Nigerian fish marketers observed 
by Bassey et al. (2014). However, it contrasts with the age 
proportion engaging in other ICBT merchandise in Africa, 
who were younger than 40 years (Common Market for East-
ern and Southern Africa (COMESA), 2007; Little, 2007; 
Peberdy, 2000). Also, most (81.2%) of the fish traders were 
married, and another significant cohort consisted of widows 
(11.2%). In terms of educational attainment, most (65%) had 
some primary/secondary school education. The remaining 
cohort (35%) had no formal education, which is consist-
ent with the educational attainment status reported for fish 
marketers in Nigeria (Bassey et al. 2014). Furthermore, most 
(47.5%) of the respondents had been in the business for 11 to 
20 years, whereas 25.6% had spent 0–10 years in the occupa-
tion. Only 0.9% had been in the trade for more than 40 years. 
About 36.8% of the fish traders had a household size of six 
and above. The proportion of traders with a household size 
of four and five were 26.5% and 20.6%, respectively. Only 
2.2% had a household size of two persons.

Marketing dimension

Another contextual characteristic commonly associ-
ated with processed low-cost SSF product trade worth 

noting are marketing dimensions, including price 
determination. We found that 22.7% of the traders who 
participated in the research considered their opera-
tional cost in setting the prices of their products. Also, 
22.3% of traders considered seasonality in setting the 
price, while 21.6% of the traders took into considera-
tion the type of fish species, and 17.1% considered the 
fish size. Furthermore, 10.5% of other price-setting 
systems were the market queen’s price determination 
(i.e. those who act as the leader of a cooperative), 5.0% 
fish quality (measured by scent and structure, whether 
broken or not) and 0.7% on fish weight. In addition, 
trusted relationships and the capacity to make instant 
cash payments formed the two primary ICBT transac-
tions. For example, the proportion of credit transac-
tions and arrangements were 50%; cash payments were 
47% and bank transfers (2.1%) were the least used pay-
ment approach.

Table 2   Informal movement of processed small pelagic fish products 
along Ghana–Togo–Benin borders

Study markets Routes: entry 
and exit points

Destination(s) Product form
(smoke-dried)

Denu Market Aflao Togo
Benin

Sardinella species
Anchovy
Herring

Dambai Market Aflao Togo Catfish
Dambai Market Nkwanta

Kpassa
Kadjebi

Togo Catfish

Tuesday Market Aflao Benin Sardinella species
Anchovy
Herring

Tuesday Market Aflao Togo Sardinella species
Anchovy
Herring

Tuesday Market Nkwanta
Kpassa
Kadjebi

Togo Sardinella species
Anchovy
Herring

Table 3   Socio-demographic characteristics of traders

Socio-demographics Frequency (n) Percentage (%)

Sex
  Male Nil Nil
  Female 223 100

Educational level
  Primary 118 52.9
  Secondary 27 12.1
  No formal education 78 35.0

Marital status
  Married 181 81.2
  Single 8 3.6
  Divorce 9 4.0
  Widow 25 11.2

Nationality
  Ghana 167 74.9
  Togo 51 22.9
  Benin 5 2.2

Household size
   > Six 82 36.8

  Five 59 26.5
  Four 46 20.6
  Three 31 13.9
  Two 5 2.2

Years in fish trade
  0–10 57 25.6
  11–20 106 47.5
  21–30 40 17.9
  31–40 18 8.1

   > 40 2 0.9
Totals 223 100
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Socio‑demographic determinants of ICBT in small pelagic 
fish products

All the models were statistically significant at the 1% level, 
suggesting that the independent variables jointly influence 
ICBT participation and profitability. The R-squared (pseudo) 
for the OLS and probit models were, respectively, 27% and 
38% (Table 4), which indicates the ability of the independent 
variables to explain the changes in the dependent variables.

We statistically assessed the various independent varia-
bles in the model. The results are presented in Table 4. The 
Age variable is an important demographic factor related to 
participation in ICBT, consistent with Ama et al.’s (2014) 
and Mussa et al.’s (2017) findings. Age shows a negative 
impact on ICBT participation for small pelagic fish trad-
ers. The reference age group was 40–49 years, implying 
that younger (20–39 years) and old (50 and above) fish 
traders are less likely to participate in ICBT. Household 

size was significant at the 1% level (p < 0.001), meaning 
household size plays an important role in ICBT trade. The 
negative impact of household size on the profitability of 
ICBT in small pelagic fish products supports Peberdy’s 
(2000) finding, which shows that informal traders with 
large family size along the South Africa and Mozambique 
border make less profit. However, large household sizes 
have been proven to provide cheap on- and off-farm labour 
for other agricultural activities, such as crop farming in 
developing countries (McNamara and Weiss 2005).

Education was significant at the 1% level (p < 0.001) 
with a positive coefficient (β = 0.503), which suggests that 
small pelagic fish traders with some primary education 
were more likely than their uneducated counterparts to 
participate in ICBT. As a result, obtaining a primary or 
secondary level of education increases the likelihood of 
these actors participating in ICBT by 0.503, consistent 
with prior research findings (Ama et al. 2014; Jari and 
Fraser 2009).

Access to market information was significant for ICBT 
participation at (p < 0.001) with a negative coefficient 
(β =  − 0.720). We specifically attributed this result to the 
considerable decline in pelagic fish stocks in West Africa. 
Access to market information is framed to ascertain whether 
small pelagic fish traders have prior knowledge of small 
pelagic fish prices and supply availability in the market. 
Membership in a cooperative is significant at (p < 0.001) and 
positively influences ICBT participation and profitability, 
which suggests that small pelagic fish traders who joined a 
trade cooperative or association were more likely to engage 
in ICBT and earn a higher profit than those traders who did 
not. Other studies in Sub-Saharan Africa have also reported 
similar findings as regards farmers’ market participation (see 
Gani and Adeoti 2011; Olwande and Mathenge 2010).

For both ICBT participation and profitability, the 
distance (km) travelled between fish source markets 
and destination markets was significant at (p < 0.001). 
Although distance had a positive impact on ICBT par-
ticipation, it negatively affected profitability, a result 
consistent with that of Mussema and Dawit (2012) in 
Ethiopia among red pepper marketers. The availability 
of good roads positively affected ICBT profitability at 
(p < 0.001), consistent with the results of other studies 
in Ethiopia (Gabre-Madhin 2001) and South Africa (Jari 
and Fraser 2009). The model also showed that the experi-
ence level of small pelagic fish traders, as measured by 
the number of years they were engaged in small pelagic 
fish trading, positively affected ICBT participation and 
profitability at (p < 0.001). Lastly, access to credit was 
significant at the 5% and 1% levels for ICBT participa-
tion and profitability. However, contrary to our expecta-
tions, credit availability negatively affected both partici-
pation and profitability.

Table 4   Socio-demographic determinants of informal cross-border 
trade participation and profitability

*, ** and *** represent significance at the 10%, 5% and 1% levels, 
respectively

Variable OLS model Probit model

Coef Std. err Coef Std. err

Profitability
  HSize  − 83,912.1** 34,844.26
  EXP 7870.059** 3537.243
  MKTINF 8582.729 71,161.01
  COOP 129,434.6** 55,998.15
  CREDIT  − 98,194.3** 41,239.22
  ROAD  − 68,422.6 65,589.79
  DIST  − 95,303.7*** 33,319.1
  Constant 973,481.1*** 206,169.9

Prob (F-stat) 0.000
R-squared 0.2716
Obs 80
Participation

  Age > 50  − 0.907** 0.401
  Age 20 to 40  − 0.847** 0.342
  EDU 0.939*** 0.246
  EXP 0.039*** 0.015
  COOP 1.853*** 0.676
  MKTINF  − 0.803*** 0.238
  DIST 1.601*** 0.231
  LANG 0.162 0.153
  CREDIT  − 0.345*** 0.231
  Constant  − 1.298*** 0.496
  Prob (Chi2) 0.000

Pseudo R2 0.3831
Obs 223
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Discussion

This section discusses the results in two parts: the first part 
discusses the trade volumes and values and other factors 
influencing the trade dynamics, and the second part dis-
cusses the determinants of ICBT trade participation and 
profitability.

Illuminating the small pelagic fish trade

As presented in the “Results”, a substantial amount of 
processed low-cost small pelagic fish is traded informally 
along the GTB borders, principally from Ghana’s three 
biggest fish markets to neighbouring Togo and Benin. 
The current estimated volumes show that this trade with 
Togo and Benin remains significant and has more than 
doubled since the estimates for the 1990s by Tettey and 
Klousseh (1992). In addition to the difference in the 
estimation, the reasons for this increase are the popula-
tion growth and increased fish demand and consump-
tion (Wake and Geleto 2019). Ghana, a prominent fish 
producer in the region, accounts for more than 448,211 
MT of fish production per year during 2017 (Coastal 
Resources Center 2018). In comparison, Benin and Togo 
produce about 43,067 MT and 24,132 MT, respectively, 
in the same period (FAO 2021). As Gordon et al. (2011) 
noted, Ghana’s small pelagic fish products is transported 
to neighbouring countries, including Togo and Benin, 
in order to meet the fish demand by consumers in the 
region.

In addition, based on the interviews with traders, fish 
trade along the GTB borders is associated with other social 
cultural and economic factors. These factors are discussed 
below in four themes, namely, consumers’ purchasing power, 
business opportunities, shared heritage and connections and 
taste and preference for certain fish products.

Consumers’ purchasing power

Fish price remains an important demand-side factor that 
influences household purchasing behaviour for small pelagic 
fish products. Low-income households have been found to 
rely on small fish products as necessities owing to their ina-
bility to afford alternative nutritional value products (Dey 
2000). In particular, in the global South, dried fish products 
have been found to contribute to food and nutrition security, 
health, livelihoods and the social and cultural wellbeing of 
low-income households (Belton et al. 2022). The demand for 
these low-cost small pelagic fish products has been grow-
ing owing to their relatively low price and their availability 
in local markets (Ayilu and Appiah 2020). As one seller 
explained:

You know, life is more challenging in Togo than in 
Ghana, so the big fish is expensive for them [Togo-
lese], with the small smoke-dried herrings and other 
small pelagic smoke-dried fish products more afford-
able (Interview #2, a 54-year-old trader).

This quote suggests that fish consumers prefer certain fish 
species to others mainly because of the cost. For example, 
fish sellers often refer to smoked tuna and salmon as ‘big 
fish’, which is considered more expensive for consumers 
than small pelagic fish. These low-cost fish products are 
also easily accessible and affordable. Consumers can pur-
chase these products in small quantities according to their 
preferences and can preserve these for a considerable period 
(Aheto et al. 2012; Hasselberg et al. 2020).

Business opportunity

Across different geographical areas, the trade and distribution 
of small pelagic fish products have increased significantly, 
supported by a better exchange of information, the commod-
itisation of fish and an increasing trend in fish demand (FAO 
2018; O’Neill and Crona 2017). In West Africa, ICBT in low-
cost small pelagic fish products also provides a livelihood and 
an economic opportunity for women fish traders (Ayilu et al. 
2016; Ama et al. 2014; Yusuff 2014; Tall 2005; Baumol 1996), 
who use it as a means to empower themselves and to provide 
for their family. This finding is in line with that of others, who 
similarly found that women fish traders felt empowered (Belton 
et al. 2022; Béné and Heck, 2005), for example having improved 
decision-making power in the household and/or in the society at 
large (Fröcklin et al. 2013). Traders also benefit from exchange 
rate gains by using Ghanaian currency (cedis) to purchase pro-
cessed small pelagic fish products in Ghana and sell them in 
CFA franc in Togo and Benin (Raunet 2016). A trader affirmed:

Since I started purchasing fish from Ghana to Togo 
for the past 10 years … I have built my house through 
this business … It is a good business for us, and that 
is who we are – fish traders (Interview #3, a 48-year-
old trader).

Another trader emphasised:

We engage in this trade because through it, we can 
better care for our families and children ((Interview 
#1, a 50-year-old trader).

The estimated average annual turnover of women 
traders in ICBT was $38,000, significantly higher than 
the minimum wage in Ghana ($74.4), Togo ($63.0) and 
Benin ($64.0) in 2018 (Countryeconomy.com 2021). 
The profitability of the trade underscores that the eco-
nomic benefits associated with the trade serve as sig-
nificant motivation.
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Shared heritage and connection

For many traders in the West African region, national 
boundaries are virtually meaningless as barriers to the 
movement of processed small pelagic fish products. Com-
munities sharing similar social cultural practices have 
been divided by colonial interests and remain divided to 
date (Howard 2007). As noted by Howard (2007), border 
markets in most West African countries predate the colo-
nial period and represent international gateways in con-
temporary trade. For small pelagic fish traders in West 
Africa, the existing official border routes are a colonial 
legacy; as such, they cannot constitute a moral barrier to 
their identity and livelihood (Raunet 2016). Moreover, the 
spatial similarities and economic patterns in West Africa, 
including the fluidity of territorial borders (Walther 2012), 
constitute an enabling condition for low-cost fish trade. In 
addition, they rely on improvised tactics, such as smug-
gling and bribing border officials, to cross the border 
(Mussa et al. 2017; Bensassi and Jarreau 2019). Most of 
these activities evade formal government regulation and 
taxation; however, they provide the population with eco-
nomic opportunities, livelihoods and nutritional needs 
(Ackello-Ogutu and Echessah 1997; Lesser and Leeman 
2009; Titeca 2012).

Taste and preference

Lastly, the processed small pelagic fish trade is influenced 
by a taste and preference in Togo and Benin for Ghana’s 
processed small pelagic fish products. Ghanaian processed 
fish has become popular because of the traditional process-
ing method used (Bomfeh et al. 2019). Women process these 
fish in local coastal fishing communities using traditional 
processing methods, such as smoking with Chorkor smoking 
kilns, sun-drying and salting, to increase the products’ shelf 
life, and to add value (Akintola and Fakoya 2017; Stoly-
hwo and Sikorski 2005). Although most of these processed 
fish products are destined for local consumption in domes-
tic markets, consumers in Togo and Benin prefer Ghanaian 
smoked-fish products. This processing technique has been 
adopted for fish processing in these countries, too, yet con-
sumers regard Ghanaian smoked fish to be of superior qual-
ity. For example, the entire anchovy and herring, that is, with 
the head, are smoked without any considerable processing, 
such as scaling, and are thus very nutritious for consumers. 
One trader reported:

This processed fish is preferred in Togo and Benin 
because of the taste; it is delicious when blended into 
soups (Interview #2, a 48-year-old trader).

Socio‑demographic determinants of ICBT 
participation and profitability

Age, household size and education are key factors in busi-
ness decision-making in the small pelagic fish trade (Kuépié 
et al. 2016). Age is related to knowledge and experience, 
which are crucial success determinants for informal sector 
businesses (Fadahunsi and Rosa 2002; Casson 2005). The 
results show that young inexperienced fish traders are less 
likely than more experienced fish traders to engage in ICBT. 
This finding is in line with those of Ama et al. (2014), who 
showed that the number of years spent engaging in ICBT in 
Botswana is a significant determinant of profit and participa-
tion. More experienced traders have accumulated adequate 
knowledge and understanding of profit-enhancing trading 
techniques over the years. Similarly, as Fadahunsi and Rosa 
(2002) observed, inexperienced traders are more likely to be 
risk-averse and thus less willing to accept the risk of product 
confiscation connected with ICBT or dealing with border 
agents. In addition, young traders in the current study indi-
cated that they lacked a network with border authorities and 
unofficial intermediaries for assuring accessible transit at 
the border, unlike older traders with better networks owing 
to their prolonged trading experience.

Education level also plays an essential role in traders’ 
ability to conduct basic business arithmetic. Basic numeri-
cal literacy helps traders to easily convert currency, which 
is critical for ICBT in West Africa. In particular, in West 
Africa, which does not have a common currency, most 
currency exchanges in the informal economy are through 
the illegal (black) market (Fadahunsi and Rosa 2002). The 
finding suggests that participation in informal cross-border 
trading involves a fundamental understanding of currency 
conversion.

Other factors affecting ICBT participation and profit-
ability include (1) market information, (2) membership in 
an unofficial trade cooperative, (3) distance and road dif-
ficulties and (4) credit availability. Firstly, with regard to 
market information, recent years have seen a general decline 
of small pelagic fish catches in West Africa (Atta‐Mills et al. 
2004). This affects the available volumes of processed fish at 
fish markets and has inflated prices (Failler and Binet 2011). 
We theorise that, as a result, when traders receive market 
information on product shortages and frequent upward price 
adjustments for a basket of fish at source markets in Ghana, 
they are more likely to be discouraged from engaging in 
ICBT.

Secondly, membership in an unofficial trade cooperative 
provides the needed network for small pelagic fish traders 
to promote welfare and confidence among traders, allowing 
them to take risks and explore new prospects (Ayilu and 
Appiah 2020; Fadahunsi and Rosa 2002). This finding is 
consistent with the works on Meagher (2006) in Nigeria 
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which shows that social networks provide ICBT traders with 
a platform to share creative improvisation ideas for effec-
tively navigating border control checkpoints. Furthermore, 
as observed in Ghana by Britwum (2009), older fish trad-
ers share knowledge and pass their experience by grooming 
their daughters or trusted relatives to continue the trading 
business. This finding implies that substantial peer mentor-
ing is required to improve the participation of younger trad-
ers in the ICBT, which can be accomplished partly through 
trade cooperatives. Interestingly, the older, more seasoned 
traders who participated in the study were willing to mentor 
newcomers and encourage them to embrace ICBT as a viable 
alternative livelihood occupation.

Thirdly, infrastructural and logistic challenges, such as 
distance and road conditions, affect profitability and increase 
the stress and risk for ICBT traders. Longer distances com-
bined with a poor road system directly affect traders’ profits 
through transportation costs, which account for a consider-
able proportion of the revenue from cross-border trade trans-
actions (Jari and Fraser 2009; Mussema and Dawit 2012).

Finally, access to financial credit has a negative effect 
on ICBT participation and profits. We attribute this to the 
fact that most of the traders in the informal sectors rely on 
unregulated financial means to gain access to credit, such as 
borrowing from local moneylenders at high-interest rates, 
which can have a negative impact on their profits and lead to 
business collapse. Thus, financial problems remain a signifi-
cant determinant of engaging in ICBT (Webb et al. 2013).

Conclusion

Research on the social, economic, historical and cultural 
dimensions of the processed small pelagic fish trade in West 
Africa remains limited, despite its contribution to livelihood 
and food security. In this study, we focused on the infor-
mal cross-border fish trade between Ghana and neighbour-
ing Togo and Benin. The study illuminates the potential 
of ICBT in processed small pelagic fish, in terms of trade 
volume and value, the trade flow dynamics and the various 
socio-demographic determinants of participation and prof-
itability. Owing to the increasing importance of these pro-
cessed products and the volume transported through ICBT 
channels, these channels have become a significant mode 
of distributing fish products from Ghana to meet consump-
tion and consumers’ needs in Benin and Togo. Beyond food 
and nutrition security, ICBT has also become a business 
opportunity for women in West Africa’s fish value chain, 
yet there are sociodemographic, infrastructural and logistic 
challenges.

Despite the research limitations in terms of sample size, 
the trade volume and the value estimations because of the 
difficulties related to examining this type of informal trade, 
our findings illuminate the untapped potential of ICBT in 
processed small pelagic fish in West Africa. To better opti-
mise the economic potential and value of these forms of fish 
trade, we strongly recommend the inclusion of ICBT on the 
agenda at the national and the regional levels of trade policy 
discussion. There is untapped potential that could be utilised 
effectively to address the issues of unemployment, poverty 
and food security in the West African region. Moreover, 
future research is needed with a more expanded sample size 
to accentuate the livelihood and economic potential and con-
tributions of ICBT in processed small pelagic fish in this 
region.
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