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Abstract

:

Factors and motivations that drive individuals’ decisions on seafood consumption vary by population group and geographical locations. These factors may differ from one particular species to the other. The purpose of this study is to understand fish/shrimp consumption frequency and consumers’ willingness to pay (WTP) more for shrimp locally farmed in Togo. We used a Poisson model to investigate the socioeconomic factors determining fish/shrimp consumption frequency, and a Heckman Selection model to analyze the extent to which consumers are willing to pay extra for locally produced shrimp. To this end, data on fish consumption were collected through a cross-sectional study that analyzed a quantitative survey of consumers (N = 308). Our results show that the populations sampled attach great importance to the quality of fish they consume. The econometric results indicate that the quality of the fish is positively related to fish consumption frequency while the monthly income and proximity of the sea show negative relationships with the outcome variable. In addition, the factors that influence the WTP for shrimp were consuming shrimp and the amount for expenditure on fish/shrimp consumption. Moreover, consumers are willing to pay, on average, 1.2 U.S Dollars (USD) as an extra amount relative to the average price per kilogram, and the extent of their WTP is positively related to the quality of the fish. However, the age of the respondents shows a negative relationship with the value they are willing to pay. In order to fulfill consumers’ needs and preferences, these findings jointly suggest that exceptional steps by the government are needed to value fish/shrimp in a way that persuades and encourages consumers to consume seafood at any age. More importantly, promoting the consumption of fish and shrimp requires action to help improve their quality. Government should: (a) be communicating and raising awareness more among the population on the nutritional value and health benefits of fish/shrimp consumption; (b) support fish/shrimp production through cost reduction actions for the fishermen who in turn can supply fish/shrimp at reasonable prices that encourage fish and shrimp consumption; (c) take appropriate measures to develop a logistics system as an effort to support fish, especially shrimp, supply in a timely way that might help to keep their good appearance and freshness for the consumers’ benefit.
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1. Introduction


Fisheries and agriculture are sectors with a non-negligible economic impact for Togo. It plays an important role for local communities on the coast living from fishing [1]. Togo’s fisheries industry employs an estimated population of about 22,000 people including 10,000 indigenous fishermen and aliens, 12,000 fish wholesale women, transformers and fish products traders. Estimated at 4% of the country’s agricultural GDP in late 1990s and early 2000s [2], it contributed about 0.43% to GDP in 2014 [3]. With the post-harvest sector included, the contribution of fisheries was about 5.3% to the total GDP within the same year. According to official statistics, as recorded for 2019, fisheries account for 3.5% of the agricultural GDP and 0.69% of national GDP in Togo [4]. Nutritionally speaking, fish is an essential dietary component in human life [5] by providing quality proteins, fats, vitamins and minerals [6] or fatty acids [7,8,9]. In many Sub-Saharan African countries including Togo, fish contributes on average about 23% of total animal protein intake [10].



Togo has a rich fish-eating culture, where fish is estimated to provide around 13.8% of the animal protein requirement [11]. The annual per capita consumption of fish in Togo is currently estimated to be 14 kg [1], which is higher than the estimated average of 10.1 kg for the whole of Africa. However, Togo’s fishing industry is unable to meet domestic demand for fish and fishery products [12]. To maintain the current per capita levels of consumption, Togo imports about 70% of fish and fish products [13]. Fish and fishery products in the country mainly come from marine small-scale fisheries with estimated contribution of approximately 99% of the marine fisheries production [14]. In addition, aquaculture, initially a subsistence activity, is gradually moving to market-oriented production, contributing, although still weakly, to the fish supply to domestic consumers.



Many factors influence the evolution and dynamics of a country’s fish production [15] and therefore its consumption. Indeed, decisions on the type of fish and what quantity to purchase and to consume are generally viewed to be affected by a variety of factors. First, fish consumption levels are influenced by consumers’ demographic and socioeconomic characteristics and by fish attributes [16]. Second, consumers’ cultural characteristics also impact on their fish consumption preferences [17,18]. Third, consumers’ beliefs are reported to influence seafood consumption in many countries regardless of their economic development [19]. Yet, how Togolese consumers’ characteristics and household features affect fish consumption remains unknown.



Even though there are many studies concerning fish consumption, most refer to countries such as South Korea (e.g., [20]), Italy (e.g., [21]), Japan (e.g., [22]), China (e.g., [23]), etc. Togo has no well-documented report regarding the determinants of fish consumption in socio-demographic terms. A few studies concerning this matter in Togo are much more related to fish production or processing than its consumption in the country (e.g., [15,24]). Against this background, the present article attempts to fill this gap by enquiring into the determinants of fish consumption habits in Togo.



The first objective of this study is therefore to analyze the economic and socio-demographic factors that influence the frequency of fish consumption in Togo. The second purpose is to investigate consumers’ willingness to pay for shrimp consumption in the country. Using shrimp as the focus specific fishery product, the present study contributes novel evidence to the literature by following the Poisson model. A number of reasons explain this specific choice. Shrimps are seafood highly sought after for their flavor, but little research has been devoted to shrimp production and consumption in Togo. Second, shrimp is one of the seafood species that are both locally produced and imported. Another reason lies in the fact that no criticism in terms of quality of the shrimps caught or farmed in Togo’s waters have ever been voiced. Thus, the study findings will help in providing new information about fish consumption frequency, and also in increasing understanding of consumers’ willingness to pay for shrimp locally produced in Togo.




2. Materials and Methods


2.1. Sampling and Data Collection


We use primary data that are obtained via a survey of households. The survey was executed by specialized and well-trained interviewers, who were all university graduates who had studied demography, economics, or statistics. Moreover, they were knowledgeable in surveys, questionnaires, and data collection from having been investigators within the fourth population Census in Togo. The survey was conducted from 4 December 2020 to 30 April 2021. First, a draft questionnaire was prepared based on previously existing, validated and published questionnaires (e.g., [25,26]) in order to be able to compare our findings with those from other studies. It was pre-tested on a handful of respondents to ensure its validity and reliability. The feedback, comments and suggestions were used to modify or rearrange parts of the draft questionnaire, where necessary. The final version of the questionnaire was administered face-to-face to 308 household heads and adults that are home-keepers across the country’s five administrative regions, chosen using a two-stage stratified cluster sampling technique. Within each region, 4 villages or towns were randomly selected and within each village (town), 15 households were randomly selected. In every village (town), the starting household was randomly picked and while moving through such a village (town), the subsequent participants were the fifth, tenth, fifteenth household, and so on. In the specific case of Maritime region, 8 more households were randomly selected in addition to the 15 households of each of the 4 villages (towns), which amounted to 68 households sampled in the Maritime region. Overall, we obtained a useful sample of 308 respondents for the analysis reported in this paper. Survey interviews were conducted in five local languages (Ewe, Mina, Kabye, Kotokoli, and Moba) to minimize errors and potential bias in the interviews.



The survey includes sections on fish consumption in general, factors influencing fish consumption behaviors, shrimp/prawn consumption and socio-demographic characteristics. As consumers might not be familiar with some of the terms used in the questionnaire, a brief explanatory section was added. The questionnaire uses closed-ended questions to collect, among other things, data on fish consumption patterns at household level. Most of the questions are multiple choices related to fish purchasing and consumption frequency, quantity of fish/shrimp, price of fish/shrimp, reasons (main factor considered) for purchasing fish, type of fish, purchasing place, which one of locally produced or imported would be preferred. Thus, participants were asked to select the following fish/shrimp consumption frequencies: (a) Almost every day; (b) 4–6 times per week; (c) 2–3 times per week; (d) once per week; (e) Once every 2 weeks. Regarding the reasons for consuming seafood, we gave the respondents five options (i.e., quality-price ratio, tradition or dietary habits, revenue and social status, health and nutrition, and other). They also were asked to rank the first most important factor considered when deciding to purchase fish/shrimp: “health and nutrition, revenue and social status, quality-price ratio, tradition or dietary habits, and other”.



In addition, the questionnaire includes a series of other multiple-choice questions as follows: “How much quantity (average) of fish/shrimp does your household buy and consume on every occasion? (i) Less than 2 kg; (ii) 2–4 kg; (iii) 4–5 kg; (iv) more than 5 kg”. “Household income per month: (i) USD 60 or less; (ii) UDS 60–148; (iii) UDS 148–208; (iv) UDS 208–248; (v) UDS 248–394; (vi) UDS 394 and above”. “Age of the household head: (i) 18–25; (ii) 26–35; (iii) 36–45; (iv) 46–55; (v) 55 years and above”. In the second part of the questionnaire devoted to shrimp/prawn consumption, respondents are asked whether they are ready to pay more for shrimp/prawn and how much money as an extra-cost relative to the price of the kilogram of shrimp/prawn they may be ready to pay for locally produced shrimp/prawn, if available in the country. Possible answers were: “(i) Not willing to pay additional price; (ii) USD 0.1–4.65; (iii) USD 4.65–USD 9.3; (iv) USD 9.3 and above”. Furthermore, household heads that may not like shrimp/prawn at all, were asked to point out the factors that prevent them from purchasing or consuming shrimp/ prawn. Finally, the respondents were asked to provide their household size, region of residence, gender and education level of the household head.




2.2. Models


2.2.1. Poisson Model


The monthly fish (fishery products) purchasing frequency is used as the dependent variable. Purchasing frequency is a count variable and, therefore, the use of a Poisson model to investigate the socioeconomic factors determining fish/shrimp consumption frequency among Togo’s residents is appropriate. The Poisson regression model is based on the assumption that the dependent variable follows a Poisson distribution, which is a common distribution for the random variable with values ranging from 0, 1, 2, 3 … n. The Poisson regression model can be represented in a general form as follows:


  E    y i  |  x i    = e x p    x i T  β    



(1)




which represents the conditional expected value of    y i   . Conditional on    x i   , the count variable    y i    has a Poisson distribution with expectation    λ i  = e x p    x i T  β    .



The conditional variance of    y i    should be equal to λ, otherwise    y i   ’s variance value higher than    λ i    would lead to an over-dispersion. Indeed, the over-dispersion issue affects the interpretation of the model. In such a case, it is important to address the problem in order to avoid the wrong estimation of the coefficients, leading to invalid conclusions. To avoid the over-dispersion issue, one can use a quasi-family or a robust Covariance-Estimator to estimate the dispersion parameter. To handle over-dispersion, the generalized Poisson regression model can also be employed. Another way to address the over-dispersion consists of using the Negative Binomial Estimator instead of the Poisson model.



To make the Poisson model operational, we need to define    x i T  β  . We assume that the relationship between fish/shrimp consumption frequency (   y i   ) and the predictors in the Poisson model take the following general form:


   x i T  β =  β 0  +  β 1   x 1  +  β 2   x 2  +  β 3   x 3  +  β 4   x 4  +  β 5   x 5  +  β 6   x 6  +  β 7   x 7  +  β 8   x 8  +  β 9   x 9  +  μ i   



(2)




where    μ i    stands for the error term,       (  β 1    t o    β 9   ) are the coefficients related to the explanatory variables (    x 1    t o    x 9  )  , respectively, as defined in Table 1:



It should be noted that the quality variable measures the sensory quality of the fish, which can be observed in the context of color, texture, smell, and general appearance [27]. We do not call the approach by which we measure the fish/shrimp a Quality Index, because a Quality Index Method is expected to use a numerical score (e.g., 1 to 5 for each of these characteristics), what is not the case in the present study. Here, for simplification and in order to minimize time spent by the respondents on filling out the questionnaire, they were asked to express their opinions on the quality of the fish/shrimp they purchase and consume by taking into account these characteristics combined. For this purpose, the characteristics listed in the questionnaire and which, should be considered in order to give their general appreciation consist of aesthetic appearance, freshness, smell, bright color, and taste of the fish/shrimp as well.




2.2.2. Heckman Selection Model and Willingness to Pay (WTP) for Shrimp Consumption


In this study, the dependent variable, the willingness to pay (WTP) more for locally produced shrimp, is an ordinal variable ranging from 0 to 3. Thereby, 3 indicates that the WTP is 9.3 US dollars (USD) and above; 2 indicates that the WTP is USD 4.65 to USD 9.3; 1 indicates that the WTP is USD 0.1 to USD 4.65; and 0 indicates that the respondent is not willing to pay more for locally produced shrimp at all. The efficient estimation of such a WTP demands that we simultaneously explain both the decision to pay more or not, and the size of the WTP amount. Ordinary Least Squares (OLS) will lead to inconsistent estimates of the average WTP amount, because one would be implicitly assuming that the underlying decision model is the same for respondents that are willing to pay, and respondents who do not express their WTP, which is inappropriate. Running a regression of this dependent variable of WTP on the explanatory variables with OLS would result, among other problems, in incidental truncation bias.



A two-step Heckman Selection model (HSM) is appropriate to allow for different data generating processes in the first stage (positive WTP vs. zero WTP) and the second stage (how much extra, given a positive willingness to pay). HSM explains first, whether a respondent has a positive WTP for locally produced shrimp or not, and in a second-stage the level of their WTP, given that the WTP is positive. Binary variable    Z i    has entry 1 in case ith individual has a positive WTP for locally produced shrimp (and, 0 otherwise). Variable    W i    gives the values 1, 2 and 3 of the WTP for those respondents with WTPs > 0. Thus, the model can be fitted via the following equations:


   W i *  =  β w ′   X  w i   +  ε  w i   ;    W i *  = j   i f    a j  ≤  W i *  <  a  j + 1    



(3)




and    W i *    is observed only when    Z I  = 1   and


   Z i *  =       1   i f    β z ′   X  z i   +  ε  z i   ≥ 0         0   i f    β z ′   X  z i   +  ε  z i   < 0        



(4)




where   i = 1 ,   2   ,   3 , … ,   N   and   j = 1 ,   2 , … ,   J  . N is the total number of useful respondents and J accounts for the amount of WTP chosen by the surveyed respondents, including the implied zero option. The two    β ′      denote the unknown coefficient vectors.



According to Heckman’s two step procedure, the variable    Z i *    is an unobserved continuous index assumed to determine the observed response to the general WTP question in terms of a vector of exogenous variables    X  z i    . It might be noted that if the respondent chooses to pay any amount (   Z i  = 1  ), the index    Z i *    will thus turn out to be positive. In other words, a non-positive    Z i *    implies a zero WTP with regard to the individual’s WTP amount (   Z i  = 0  ). Therefore, Equation (4) allows a positive probability of not responding to the WTP question, meaning that all values of the dependent variable that take a value of 0 and below are censored at 0.



Similarly,    W i *    is the true but unobserved continuous variable standing for the WTP amount, which is determined by the set of exogenous variables    X  z i     taken into account. The    a j ′   s are the limits for the various WTP amount categories such that ith respondent chooses the jth category if his/her true WTP satisfies the condition    a j  ≤  W i *  <  a  j + 1    . It should also be noted that    ε  w i     and    ε  z i     are the random error terms. A nonzero correlation between them is the result of the dependence of    Z i *    on the respondents’ true willingness to pay (   W i *  )  . A positive correlation between indicates that respondents with greater WTP are more likely willing to pay a higher price for shrimp locally produced through a scheme undertaken for promoting national production, while a negative correlation suggests the opposite.



In its empirical form, the first step of the two-step Heckman model, which consists of the Probit model estimating the probability of a respondent choosing the decision to pay a positive amount versus to pay zero for locally produced shrimp can then be written as:


  Pr    Z i *  = 1   = Φ      β 0  +  β 1  S h r i m p _ C o n s +  β 2  Q u a l i t y +  β 3  I n c o m e +  β 4  E x p e n d i t u r e +  β 5  P r o x i m i t y +  β 6  E d u c a t i o n +  β 7  A g e +  β 8  G e n d e r   / σ    



(5)




where  Φ  is the cumulative density function and  σ  the standard error.



The second stage of the Heckman model takes the decision conditional on the choice of positive bid amounts the surveyed respondents stated. It specifies the relationship between the dependent variable and the independent variables in the following linear functional form:


   W i *    =    β 0  +  β 1  I n c o m e   +  β 2  Q u a l i t y     +    β 3  E x p e n d i t u r e   +      β 4  E d u c a t i o n     +  β 5  A g e +  β 6  G e n d e r +  ε i   



(6)




where    ε i    denotes the independent identically distributed (i.i.d) error term, assumed to be normally distributed with a mean of zero and constant variance.






3. Results


3.1. Descriptive Results


3.1.1. Demographic Information


Understanding socio-demographic features of the sampled households is necessary as it affects their fish consumption preferences and frequency. They are presented in Table 2. Socio-demographic characteristics of the respondents show that the household head of most of the households (72%) are men. The average household size is five persons, with the average age of household head being 41 years old. In terms of education, the results indicate that three-fourths (76%) of the respondents have junior- and senior- secondary education level. In addition, the monthly income of the household is, on average, 336 US dollars (USD). The average price of seafood consumed by the respondents is USD 1.8 per kg, with majority of the seafood price falling, on average, in the group of USD 1 and USD 2 (Table 2). The majority (92%) of the respondents have reported that the seafood they purchase/consume are of high or good quality. 37% of the respondents have reported being located in an area close to the sea and in the surrounding areas of maritime region, as compared to consumers living in the upper north of the country, so far from the coast. More importantly, the respondents were asked how often they purchased and consumed seafood in the last 12 months. The answers provided by the respondents show that, on average, the sampled households purchase and consume seafood 14 times a month. In other words, this represents, on average, an approximate household expenditure on seafood of USD 40.67 per month. In terms of the type of fish consumed, eleven (11) species have been listed by the respondents. Horse mackerel, anchovy, mackerel, shrimp and sardinella were reportedly said to be the top five ones consumed by 67.5%, 47.4%, 43.8%, 31.5% and 23%, respectively, by the sampled households (Figure 1). Furthermore, 65% of the households have expressed the WTP for shrimp locally produced, if available, with, on average, USD 1.2 per kg as the expected amount of that WTP.




3.1.2. Reasons for Fish/Shrimp Purchasing and Consumption


Regarding the reasons for consuming seafood, we gave the respondents five options (i.e., quality-price ratio, tradition or dietary habits, revenue and social status, health and nutrition, and other). They were asked to rank the most important factor taken into consideration when deciding to purchase fish/shrimp. The results show that residents across Togo attach great importance to the quality of seafood they purchase and consume (Figure 2). Tradition or dietary habits is the second main reason for fish/shrimp consumption. For 38.5% of the respondents who reported not to consume shrimp, the main reason is that they do not like it.




3.1.3. Fish Origin and Provenance, “Local” vs. “Imported”


From a demand perspective, consumers’ preference for local or imported fishery products can be explained by intrinsic attributes of a particular fish/shrimp. In the present study, majority (75%) of the respondents prefer domestically farmed/caught fish (Figure 3) in the form of fresh or dried seafood. A possible reason is that local fish/shrimp are perceived as being less expensive. Seafood imports are often found in the form of frozen fish and fishery products. They are preferred by some consumers because of their high quality or the brand.




3.1.4. Obstacles to Shrimp Consumption


Respondents were next asked to provide information on a series of factors that prevent them from consuming shrimp/prawn. Figure 4 shows that the main constraints observed for shrimp consumption by potential consumers in Togo are “taste/smell”, “non-availability” and “the price”, respectively. Other reasons include the cultural and religious background of the respondents, and the allergy to shrimp/prawn.





3.2. Econometric Results


3.2.1. Poisson Regression Model for Factors Influencing Fish Consumption Frequency


As shown in Table 3, the regression output disclosed that of the total explanatory variables two variables, namely, monthly income and the proximity of the sea are negatively related to the outcome variable. On the other hand, the quality of the fish/shrimp shows a positive relationship with fish/shrimp consumption frequency. Contrary to our expectation, the coefficient of price variable was not statistically significant indicating that no effect of price on fish consumption frequency exists. Similarly, the coefficient of age, education level, and gender variables, among others, are not significant.



Besides, Pearson correlation shows that the household head income correlates to the years of education completed which, correlates to the fact of living in close proximity of sea. There is also a strong and positive correlation between the age of the household head and the size of the household, while a negative correlation is found between the age of the household head and the years of education completed by him/her. (See Table 4).




3.2.2. Willingness to Pay More for Locally Produced Shrimp


To further investigate our understanding on factors that affect shrimp consumption patterns, this study conducted a second analysis on both consumers’ willingness to pay and the extra amount they are ready to pay for shrimp locally produced in Togo. It is found that ‘‘shrimp consumption’’ has a positive association with the consumers’ WTP more (Table 5). Likewise, the share of household expenditure spent on shrimp is positively correlated with their likelihood to pay more for local shrimp. The findings further confirm that the quality of the shrimp is positively related to the value consumers are willing to pay, whilst the “age” variable shows a negative relationship with the amount of money they are willing to pay.






4. Discussion


The fast growth of annual global consumption of seafood products per capita, which has more than doubled over the last 50 years, has led to changing seafood production. It has also created changes in consumption habits and preferences in many countries worldwide. Thus, to ensure food security and nutritional quality for a growing world population in the face of climate change, stagnant fishing catches and increasing aquaculture production, countries must closely examine not only what they produce but also what they consume [28]. Therefore, it is critical to understand the important factors that influence consumers’ preferences for fish/shrimp consumption.



At first glance, the analysis set out in this paper shows that the quality-price ratio was by far the most important factor considered by most consumers ranking the top factors affecting their fish/shrimp consumption. Next are the “culture or traditional dietary habits” and “revenue and social status”. Such a finding coincides with the findings by [29]. As regards the constraints in shrimp/prawn consumption, “taste/smell”, “non-availability” and “price” are reportedly said to be the main obstacles to shrimp consumption. This corroborates the findings of studies that the barriers to fish and seafood consumption in Norway and Russia were, among other things, fish availability, price perception, fish eating habits and health beliefs [30].



In this research, our econometric estimates indicate that the coefficient of quality’’ variable is statistically significant at the 1% level. This result corroborates the findings of previous works on factors affecting seafood purchasing and its consumption (e.g., [31]). This finding can be justified by the fact that consumers generally prefer wild-caught fish to farmed fish because of the quality of the former, which is safe, hygienic, and free from antibiotics and chemicals as compared to the latter [32].



It is known that income level might have an effect on fish consumption [33,34,35,36]. Contrary to our expectation, the result of the present study reveal a negative relationship between the household income and fish/shrimp consumption frequency. A possible explanation of this finding is that consumers with an increasing income tend to make a trade-off between increasing their consumption of red meat and increasing fish. It is in this context that consumption habits of the surveyed respondents change, shifting away from seafood to more red meat as their income rises. This finding differs from other studies carried out worldwide. To mention just a few, it is found that the quantity of goods and services (including seafood) increases with the raise in income level [37], with rich households consume larger quantities of fish than poor households [38]. A recent study conducted in China shows that income positively affected household seafood consumption frequency and expenditure share in total food cost [23]. Similarly, monthly income, among others, significantly influences domestic marine fish consumption in Namibia [39].



Another finding of this paper is that geographic location as a proximity to sea has a negative relationship (p < 0.05) with seafood consumption frequency. This result is very surprising in the sense that seafood is generally of great importance to people living in coastal and lakeside areas, or near water bodies [38,40]. This finding is also in contrast with the work by [41], which demonstrated evidence of a negative relation between proximity to water bodies and fish intake in Pakistan. Recently, [16] pointed out that compared to the south, people living in northern Ghana far from the sea, are more oriented toward the rearing of livestock and therefore consume less fish to supplement meat in many cuisines. A possible explanation for this surprising finding in our study might be “no fish consumption habit”, “bad smell”, “dislike of family members”. Given the limited sample size of the household that participated in the survey used in this study, which is not likely representative of the whole population, even in the context of Togo, the conclusions of this study need to be regarded with caution.



From a perspective of WTP extra cost for shrimp locally farmed, the results of Heckman Selection regression analysis show that the coefficient of “Quality” variable is statistically significant at the 5% level. This result aligns with those of several studies carried out in different countries where a higher-quality product (shrimp) gets more money. Ref. [42] investigated the influence of providing consumers with additional knowledge about organic products and their processing in China. The authors concluded that consumers are generally willing to pay a premium for organic shrimp, which are of better quality than conventional white shrimp. A few years earlier, [43] established the extent to which UK consumers were clearly able to differentiate retail pea products and were willing to pay a price premium for higher quality. However, price and income emerged as potentially limiting factors on demand for high quality frozen peas.



It is also found that the extent to which consumers are willing to pay extra cost is adversely related to the age of the household head. This implies that the older the household head, the less he /she pays more for shrimp locally farmed in the country. As individuals grow older, they usually avoid unnecessary expense; their lower income is used carefully to ensure their survival.



It should be recalled that the amount to be paid for this willingness to pay more depends itself above all on the decision of the consumer to pay extra cost or not. The results of the Heckman Selection model in the first stage about the WTP showed that shrimp consumption and total expenditures for fish/shrimp were the only two factors which had a statistically significant and positive relationship with the consumers’ decision to pay more for shrimp locally farmed in Togo. There is limited evidence about the impact of shrimp consumption and total expenditures for seafood on consumers’ willingness to pay more. However, a plausible explanation of these findings is that, compared to his or her counterpart, an individual who consumes seafood is more likely to pay extra cost for shrimp locally farmed, provided it is of good quality. Second, the positive sign for the coefficient of total expenditures for fish variable could be justified by this: the more the consumer spending on seafood increases, the higher his likelihood to support extra cost for a particular species, provided it is of good quality and included in his basket of goods and services that satisfy his tastes and preferences.




5. Conclusions


In this study, we examined factors that influence fish/shrimp consumption habits and patterns in Togo. The econometric analysis shows that the quality of the fish is significantly and positively related to fish/shrimp consumption frequency while the monthly income and proximity of the sea have negative relationship with the outcome variable. In addition, this study has attempted to investigate whether, and the extent to which, consumers are willing to pay more for shrimp locally farmed in Togo, since consumers wish they could eat more shrimp but cannot find enough shrimp in the markets. It was found that factors that are positively related to consumers’ willingness to pay more for shrimp locally farmed or caught were shrimp consumption and, the amount for expenditure on fish/shrimp consumption. The households are willing to pay, on average, USD 1.2 as an extra amount relative to the average price per kilogram. Such an amount of their WTP is positively related to the quality of the fish. However, the age of the respondents has a negative relationship with the amount they are willing to pay. This paper hence contributes to the literature in two ways. First, it provides useful information on the factors that may influence seafood consumption frequency, particularly for consumers in Togo. Our second contribution is that, we estimated, for the first time, the WTP for shrimp locally produced in Togo.



In order to fulfill consumers’ needs and preferences, these findings jointly suggest that exceptional steps by the government are needed to value fish/shrimp in a way that persuades and encourages consumers to consume seafood at any age. Hence, promoting the consumption of fish and shrimp requires to help improve the quality of fish/shrimp farmed or caught through changes in farming/fishing techniques. Government should be communicating and raising awareness more among the population on the nutritional value and health benefits of fish/shrimp consumption. This study also calls upon the government to support fish/shrimp production through cost reduction actions for the fishermen who in turn can supply fish/shrimp at reasonable prices that encourage fish and shrimp consumption. Further, given that non-availability was found as one of the constraints of shrimp consumption, it is necessary to provide shrimp supply continuously through its enhanced availability. This study thus recommends to take appropriate measures to develop a logistics system as an effort to support fish, especially shrimp, supply in a timely way that might help to keep their good appearance and freshness for the consumers’ benefits.



We would like to mention limitations of this study, in order to better understand how future research can progress. First, the sample size considered in our analysis is small; thus, it is hard to justify implications for all villages and towns at national level. Future projects may survey a broader range of households with greater sampling. Findings can then be fully assessed from a national perspective, and more robust conclusions can be drawn on. Second, this study focuses only on the consumers’ side of fish, especially shrimp, consumption. Future research may include developing farmers and fishermen surveys to analyze their technical efficiency. Third, this paper used cross-sectional data to understand fish consumption habits and frequency, which may vary over time. Studying consumers’ behaviors using time series or panel data could make conclusions more robust. A broader understanding of long-term fish/shrimp consumption trends is an interesting area for future research.
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Figure 1. Type of fish species consumed by the respondents. 
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Figure 2. Reasons for fish/shrimp consumption. 
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Figure 3. Preference as to the origin of the seafood consumed. 
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Figure 4. Constraints in shrimp/prawn consumption. 
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Table 1. Variables description for use with the Poisson model.
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Notation

	
Variable Name

	
Description

	
Variable Type/Criteria






	
Dependent Variable

	

	




	
    y i    

	
FCF

	
Fish/shrimp consumption frequency

	
Count variable 0, 1, 2, 3 … n




	
Independent variables

	

	




	
    x 1    

	
Price

	
Average price of seafood purchased/consumed

	
Continuous variable




	
    x 2    

	
Quality

	
Quality of fish/shrimp often consumed

	
Binary variable: 1 = Good; 0 = bad.




	
    x 3    

	
Household head income

	
Household monthly income

	
Continuous variable




	
    x 4    

	
Proximity

	
Household living in area relatively near sea

	
Binary variable: 1 = Near; 0 = Far.




	
    x 5    

	
Household size

	
Number of people in the household

	
Continuous variable




	
    x 6    

	
Education

	
Years of schooling of the household head

	
Categorical variable: 0 = No formal education, 1 = Elementary school, 2 = Secondary, 3 = College




	
    x 7    

	
Age

	
Age of the household head (in years)

	
Continuous variable




	
    x 8    

	
Gender

	
Household head gender

	
Categorical: = 1 if the household head is female, 0 otherwise
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Table 2. Socio-demographic characteristics collected.
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Item

	
Answer

	
%

	
Item

	
Answer

	
%






	
Monthly income

	
<60 US Dollars

	
15.9

	
Price of seafood consumed

	
<USD 1

	
26.9




	
USD 60–148

	
27.3

	
USD 1–USD 2

	
41.0




	
USD 148–208

	
13.6

	
USD 2–USD 3

	
18.8




	
USD 208–248

	
7.5

	
USD 3–USD 4

	
7.8




	

	
USD 248–394

	
13.9

	
USD 4–USD 6

	
5.2




	

	
>USD 394

	
21.8

	
>USD 6

	
0.3




	
Household size

	
1 people

	
4.9

	
Seafood quantity purchased

	
<2 kg (kg)

	
48.1




	
2 people

	
10.4

	
2–4 kg

	
40.6




	
3 people

	
16.2

	
4–5 kg

	
6.8




	
4 people

	
21.4

	

	
>5 kg

	
4.5




	
5 people

	
17.5

	
Seafood purchasing frequency (per month)

	
<4 times

	
2.3




	
>5 people

	
29.6

	
4–8 times

	
10.1




	
Gender

	
Male

	
72

	
8–12 times

	
28.2




	
Female

	
28

	
12–16 times

	
16.2




	
Willingness to pay extra-costs for shrimp locally farmed

	
Yes

	
65.6

	

	
>16 times

	
43.2




	
No

	
34.4
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Table 3. Poisson model, seafood consumption frequency as dependent variable.
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	Frequency
	Coef.
	Std. Err.
	z
	p > z





	Averag_price_USD
	0.0114
	0.013284
	0.86
	0.389



	Quality
	0.1872 ***
	0.062391
	3.00
	0.003



	Household_Income
	−0.0217 **
	0.009049
	−2.40
	0.016



	Proximity_Sea
	−0.0775 **
	0.032129
	−2.41
	0.016



	Household_Size
	0.0102
	0.006469
	1.57
	0.116



	Education
	−0.0321
	0.027747
	−1.16
	0.247



	Age
	0.0011
	0.014678
	0.07
	0.943



	Gender
	−0.0537
	0.034601
	−1.55
	0.120



	cons
	2.6008 ***
	0.115069
	22.60
	0.000







*** p < 0.01, ** p < 0.05 significant levels. Nb. Obs: 308; LR Chi2(8) = 32.77; Prob > chi2 = 0.0001.
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Table 4. Correlation matrix of independent variables.
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	Price (Average)
	Quality
	H_Iincome
	Proximity
	H_Size
	Edu
	Age
	Gender





	Price_average
	1.0000
	
	
	
	
	
	
	



	Quality
	0.0062
	1.0000
	
	
	
	
	
	



	H_Income
	0.0864
	−0.0666
	1.0000
	
	
	
	
	



	Proximity
	−0.0059
	0.0260
	−0.0008
	1.0000
	
	
	
	



	H_size
	−0.0530
	0.0265
	0.0626
	0.0456
	1.0000
	
	
	



	Edu
	0.0017
	−0.1036
	0.335 **
	0.136 *
	−0.106
	1.0000
	
	



	Age
	−0.0165
	−0.0406
	0.0378
	−0.0381
	0.238 **
	−0.19 **
	1.000
	



	Gender
	0.0738
	−0.0081
	−0.0148
	−0.0357
	0.1056
	−0.0849
	0.053
	1.000







Note: ** Correlation is significant at the 1% level; * Correlation is significant at the 5% level.
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Table 5. Regression analysis of factors influencing households’ willingness to pay for locally produced shrimp.
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	Coef.
	Std. Err.
	z
	p > z





	WTP_Amount
	
	
	
	



	Income
	0.0043
	0.0325
	0.13
	0.895



	Quality
	0.3462 **
	0.1760
	1.96
	0.050



	Expenditure
	0.0605
	0.0376
	1.61
	0.107



	Education
	−0.0256
	0.0933
	−0.27
	0.784



	Age
	−0.0826 *
	0.0496
	−1.67
	0.096



	Gender
	−0.0650
	0.1119
	−0.58
	0.561



	Cons
	1.1213
	0.3788
	2.96
	0.003



	WTP
	
	
	
	



	Shrimp_Consumption
	1.2396 ***
	0.2131
	5.81
	0.000



	Quality
	−0.3426
	0.3126
	−1.10
	0.273



	Income
	−0.0807
	0.0498
	−1.62
	0.105



	Expenditure
	0.1794 ***
	0.0554
	3.23
	0.001



	Proximity
	−0.2529
	0.1625
	−1.56
	0.120



	Education
	0.0720
	0.1462
	0.49
	0.622



	Age
	−0.0244
	0.0739
	−0.33
	0.740



	Gender
	−0.1910
	0.1740
	−1.08
	0.281



	Cons
	−0.5947
	0.6002
	−0.99
	0.322



	athrho
	−0.1700
	0.2761
	−0.62
	0.538



	lnsigma
	−0.3483
	0.0543
	−6.42
	0.000



	Rho
	−0.1684
	0.2683
	
	



	Sigma
	0.7058
	0.0383
	
	



	Lambda
	−0.1188
	0.1920
	
	







*** p < 0.01, ** p < 0.05, * p < 0.1 significant levels. LR test of indep. eqns. (rho = 0): chi2(1) = 0.32 Prob > chi2 = 0.5707.
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