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ABSTRACT
Trade credits provide financing to buyers who might not,
otherwise, be able to operate a business. However, sellers
may use trade credits to exploit market power and this intro-
duces a market failure that reduces efficiency and social wel-
fare when compared to a competitive market. The objective
of this study is to investigate the costs of trade credits for fish
feed to fish farmers in Bangladesh and shed light on the
power relation as perceived by the farmers and feed sellers.
The sources of power are determined by factor analysis. A
one-way analysis of variance is used to identify the most
powerful party. The results indicate that trade credits were
more expensive than cash payments and even bank loans for
farmers. The excess costs of trade credits indicate that feed
sellers exploit their power and the identification of feed sellers
as the powerful party supports this indication. Trade credits,
therefore, provide gains in financing fish production that may
not otherwise take place, but their costs decrease efficiency.
Policymakers can increase efficiency by implementing correct-
ive measures such as ceilings on the costs of trade credits;
however, the remuneration of risk must be allowed for trade
credits to prevail.
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Introduction

Trade credit is short-term financing offered by suppliers to customers under
agreed and specified conditions, where buyers receive the goods from the sup-
pliers and pay later (Lin & Chou, 2015). The price of the goods is paid in
accordance with the specified terms, which may include the time of payment,
price and volume. If a buyer fails to fulfill the terms of the contract, the buyer
will normally have to pay a substantial additional cost (Coleman, 2005).
Trade credits are commonly applied in transactions worldwide, but due to a
lack of capital, the practice is used extensively in developing countries.
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In Bangladesh, trade credits are used in 70% of transactions involving
fish feed, mainly by pangasius and tilapia farmers (Hasan & Arthur, 2015).
Farmers start buying feed at the beginning of the farming season and pay
back their trade credits after having harvested the fish (Ahmed, 2015). In
2016, Bangladesh produced 500 thousand tons of pangasius and 370 thou-
sand tons of tilapia, contributing to an output that makes Bangladesh the
5th largest aquaculture producer in the world (FAO, 2018). The access to
credit motivates farmers to invest in aquaculture that also may enhance the
technical efficiency of farming (Alam, Guttormsen, & Roll, 2019).
As such, the role of trade credits is important in ensuring both sustained

production and efficient use of resources. This importance is further under-
lined when considering the fact that fish feed is the highest cost item,
accounting for 82% of the total costs of aquaculture production in
Bangladesh (Belton, Karim, Thilsted, Collis, & Phillips, 2011). However,
using trade credits can be an expensive way of financing for buyers
(Huyghebaert, Gucht, & Hulle, 2007), and often costlier than using institu-
tional credits (Seifert, Seifert, & Protopappa-Sieke, 2013). With farm pro-
duction being dependent on feed purchased on credit, and sellers having
the financial capacity to offer the credits, there exists the potential to
exploit buyer through the terms and conditions of the trade credit.
Currently, there is limited knowledge of the costs (or benefits) of trade

credits for fish feed in Bangladesh and more knowledge could be useful to
guide policymakers in increasing market efficiency. On one hand, trade
credits allow farmers to enter production without initially being able to
afford feed or to produce a large quantity of fish than they otherwise would
be able to (Dey, Alam, & Bose, 2010), but on the other hand, they may
give rise to exploitation of power through excess costs. Hence, trade credits
provide wealth by ensuring production, but may also induce inefficient
allocation of resources through abusing market power. Therefore, improved
knowledge of trade credits can inform farmers and policy-makers about the
pros and cons of the system with trade credits as well as provide informa-
tion with respect to policies that may improve the system.

Literature review

The relationship between trade credits and bank loans is contested in general.
Some researchers show that trade credits are complementary to bank loans
(Giannetti, Burkart, & Ellingsen, 2011; Yang, 2011), while others find that
trade credits are a substitute for a bank loan (Atanasova & Wilson, 2004;
Gama & Mateus, 2010; Love & Zaidi, 2010; Mateut, Bougheas, & Mizen,
2006). Lin and Chou (2015) find that there is no clear evidence for determin-
ing whether bank loans and trade credits are substitutes or complements.
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Power defines the ability of one or a group to do something to someone that
would not otherwise be done (Dahl, 1957). Among different aspects of power,
the price and quantity setting ability of a firm to increase its profits constitute
market power (Simeone, Traill, & Russo, 2017). Bargaining power is the ability
of buyers or sellers to make a favorable contract in a dyadic transaction rela-
tionship. The consumer pressure exerted on the seller to provide a higher qual-
ity of products or services at a reasonable price is the bargaining power of
consumers. In contrast, sellers influence buyers to shape their choice (Simeone
et al., 2017). Bargaining power in a broader context turns to market power.
Bargaining power is the outcome of the aggregate power that originates from
the internal sources of power and is shaped by the external market
environment.
Existing literature assessing trade credits focuses on exercising bargaining

power and price discrimination and specifies that bargaining power at the
contract settlement is not necessarily the same as in the contract period
(Klapper, Laeven, & Rajan, 2012). The terms and conditions of trade credit
contracts change bargaining power by specifying the responsibilities of the
engaged parties. Sometimes a lock-in situation leads to low bargaining
power for buyers over sellers (Fabbri & Klapper, 2016; Giannetti et al.,
2011). Sellers are further bound to buyers by due payments. Both parties
are engaged in a trade credit contract of their own interest. Both parties
intended to gain financial benefit and expect to build a strong presence in
the market that increase their power status by increasing their sources of
power. Ideally, the parties are engaged in the contract for mutual benefit
and the contract should affect the sources of power positively; however, in
practice, it may not happen accordingly. Therefore, power sources may not
change simultaneously and the contract can lead to a new power relation
(Meehan & Wright, 2011).
The bargaining power of buyers and sellers is the focal issue during the

negotiation and settlement of trade credit contracts (Fabbri & Klapper,
2016; Giannetti et al., 2011; Hermes, Lensink, Lutz, & Thu, 2016). With a
well-functioning trade credits market, the share of risk and reward is equal
for the two parties in the contract period, but at the lock-in period, the
relationship is dominated by the powerful party (Touboulic, Chicksand, &
Walker, 2012). While bargaining power has been studied by Fabbri and
Klapper (2016), this paper analyzes the internal sources of power from
where the bargaining power originates.

Methodology

The cost of trade credits was identified by considering the price of the fish
feed for a cash purchase, the price for a trade credit purchase, the discount
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period and the duration of the trade credit contract. The cost was calcu-
lated using the method presented by Ng, Smith, and Smith (1999) as:

Cost of trade credit ¼ 1 þ D2�D1

D1

� � 365
ðt2�t1Þ

(1)

In the equation, t1 is the discount period in days, in which the seller
allows the buyer to control the product without incurring any fee. The
variable t2 is the contract tenure in days or payment period for the trade
credit beyond the discount period. D1 is the price when paid within the
discount period, and D2 is the price when paid outside of the discount
period, where D2 > D1. The difference from D2 to D1 is the cost paid for
the trade credit. The equation identifies the yearly additional cost percent-
age under a trade credit contract compared to that of a cash purchase. The
cost of the trade credits of pangasius and tilapia were calculated separately.
By comparing farmers’ costs of trade credits with the costs of other types

of loans, bank loans for example, in general, there appeared to be excess
costs in the use of trade credits (Seifert et al., 2013). This excess cost may
reflect as a payment of greater risk for sellers. The excess costs may also
indicate the exploitation of power. In the following, the power relationship
between buyers and sellers in the contract period was identified as per-
ceived by the two parties.
The theoretical foundation for studying power was the supply and value

chain analysis. Power relationships among transaction parties is an import-
ant aspect in analyzing global value chains (Gereffi, Humphrey, &
Sturgeon, 2005; Gibbon, Bair, & Ponte, 2008; Kaplinsky & Morris, 2000;
Sturgeon, 2001). Gereffi and Fernandez (2011) studied value chain activities
from inter-firm networks to those on a global scale, while Schmitz (1999)
showed how global value chains were coordinated and controlled by eco-
nomic governance dictated by the powerful party. Cuevas, Julkunen, and
Gabrielsson (2015) further found that the powerful party develops a frame-
work for ruling a value chain that included culture, value, act, process,
inter-organizational relationship and governance. The scope of this paper,
however, was limited to measuring the power relationships between two
nodes of the value chain: fish farmers and feed sellers. Power in the
buyer–seller relationship can be a measure of how much one party can
influence the other.
For measuring power as perceived by the two involved parties, French

and Raven (1959) presented a typology consisting of five sources of power:
reward, referent, legitimate, expert and coercive. This typology was com-
monly used to measure power in selling and purchasing contexts (Bonoma,
1982; Gaski, 1986; O’Byrne & Leavy, 1997). However, the typology focused
on individual aspects and is difficult to use in an organizational context

4 I. ISLAM ET AL.



(Meehan & Wright, 2012). The expert and referent power have been
assessed empirically (Busch & Wilson, 1976), but the three other sources of
power were yet to be identified empirically. Despite the popularity of the
typology, there are still limitations in its capacity to reveal the origin of
power in the buyer–seller context (Meehan & Wright, 2012).
The resource dependence theory of Emerson (1962) claimed that every

organization depends on others for obtaining the required resources. The
more independent a party is, the more powerful it is. Resource dependency
is the key to power according to this theory, and it does not consider other
sources or origins of power.
Based on resource dependence theory, the power regimes methodology

describes the skewed nature of power relations between the buyer and seller
in a power matrix (Cox, 1999, 2004; Cox, Watson, Lonsdale, & Sanderson,
2004). The power matrix identified four basic power positions: dominant
buyers, dominant suppliers, interdependent actors, and independent actors.
This method is broadly applied in supply chain analysis. The power matrix
included the power relationship that originates in resource dependency.
The theory did not, however, explore reasons for resource dependency, nor
did it consider other sources of power.
Meehan and Wright (2012), in their analysis, introduce three sources of

power in the buyer–seller context: individual, organizational and relational.
This conceptual framework was used in this paper to measure the power
relationship between farmers and feed sellers, as shown in Table 1.
In this study, we used the sub-elements of two sources of power as

defined by Meehan and Wright (2012). Individual sources included know-
ledge, skill, profile and relationship. Organizational sources included market
environment, commercial attractiveness and relationship (Table 1). Since
most firms in this study, both feed sellers and farmers, are owner-operated,
relationships can be expected to occur as a sub-element in both the
individual and organizational sources of power. In total, 12 variables of
sub-sources of the power were selected from Meehan and Wright (2012).

Table 1. Variables of sources of power.
Source of power Sub-source of power Variables

Individual Knowledge Knowledge of the feed market
Knowledge of the feed product

Skill Planning Skill
Negotiation Skill

Profile Experience in business
Relationship Confidence (strong relationship, increased confidence)

Organizational Market environment Lack of market competition
Commercial attractiveness Organizational solvency

Capacity to provide a good price
Flexibility
Transaction variation (capacity to buy/sell multiple products)

Relationship Image of the business (strong relationship, improved image)

Source: Modified from Meehan and Wright (2012).
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The study assumes that the sources of power can be explained by these two
elements, with the nature of variables deciding the number of sources of
power using factor analysis.
Given the adaptation of the items to the particular study context, an

exploratory factor analysis (EFA) was conducted to reduce the number of
variables for further estimations and to identify the underlying latent con-
structs (factors). The factor model is given as follows:

Xpi ¼ Upi þ ApmFmi þ epi (2)

Here, p is the number of observed variables (X1, X2 . . .Xp), and Xpi an
individual i’s score on these variables. These scores are expressed as the
deviation of the individual’s scores from the mean vector of X, Upi, with
A being the factor loading that defines the relation between the pth
observed variable and the mth latent factor. Fmi is individual i’s score for
the mth latent factor, and e is the specific error term.
In equation (3), Upi, the mean vector of X is subtracted from i’s score

of the variables, Xpi is the mean, A is the pm factor loading, F is the latent
factor, m is the number of factors, and e is the specific error of p and the
factor model given in equation (3) as follows:

Xpi � Upi ¼ ApmFmi þ epi (3)

It was assumed that the mean and coefficient of variance of e and F are
zero, indicating that the factors are common orthogonal. This refers to
each factor being separate and independent in the exploratory factor ana-
lysis. The extraction method was the principal component of the analysis,
with the varimax rotation as commonly used in factor analysis (Meehan &
Wright, 2011).
The factor scores were calculated as the average value of variables under

each factor for each individual. The mean value of the factors score
expressed the power status of the buyer and seller individually. The 616
respondents interviewed for this study were divided into two groups:
1¼ farmers and 2¼ feed sellers. To compare the two groups in the sample,
a one-way analysis of variance (ANOVA) was calculated for each power
factor to find out whether the mean difference between the two groups was
statistically significant or not. Besides factor wise power comparison, vari-
able wise power comparison by mean, standard deviation and ANOVA was
conducted to get a more detailed view. The study further compared large
farms and feed sellers using the same method.
ANOVA test assumes that all the samples are drawn from equal variance

or standard deviation. The Brown–Forsythe test was used to assess the vio-
lation of the homogeneity of variance assumption. When the variance is not
equal, the Welch test used to measure equal sample mean within the group.
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The Brown–Forsythe test presents the absolute differences within each
group from the group median. The Brown –Forsythe test uses asymptotic F
distribution, while the Welch test adjusts the degree of freedom but both
tests ensure the credibility of the sample to make a comparison by one
way ANOVA.

Sampling and data collection

In Bangladesh, the total production of commercial fish feed was 1 million
tons in 2012 (Mamun-Ur-Rashid, Belton, Phillips, & Rosentrater, 2013).
Pangasius and tilapia farming industries consume an estimated 85% of the
commercially produced feed (Belton et al., 2011). The feed manufacturers
appoint dealers to sell feed to farmers, with large manufacturers appointing
400–500 dealers and medium-sized manufacturers appointing 200–300
dealers countrywide (Belton et al., 2011). A feed dealer does not require
collateral from a farmer for trade credit; a feed dealer just visits a farm,
inspects its infrastructure and assesses the capacity of the farmer to repay
the loan. Usually, a feed seller will offer trade credit to a farmer with
whom he has had a relationship for about 5 years (Hasan & Arthur, 2015).
Respondents who engaged in trade credit contracts were included in the

sample. This study conducted interviews with 616 respondents, comprising
474 farmers and 142 feed sellers. The majority of the farmers operate poly-
culture but produce one main species. Pangasius is the main species for
251 farmers and tilapia for 223 farmers. The survey was conducted in seven
major pangasius and tilapia production regions in Bangladesh:
Mymensingh, Comilla, Bogra, Khulna, Jessore, Bhola and Chittagong.
These areas contribute 72% of total aquaculture production in Bangladesh
(Department of Fisheries in Bangladesh, 2016). The number of farmers and
feed sellers sampled in each production zone are shown in Table 2.
The farmers were selected based on lists from the local fishery officers in

the production regions. From the lists, simple random sampling followed
to select the farmers for an interview. Defining a large farmer as one who
uses more than 3 hectares of land for fish farming (Aktar, Khan, Prodhan,

Table 2. The sample size in different production districts.
Sampling districts Farmer Feed seller

Mymensingh 182 44
Comilla 79 13
Bogra 85 16
Khulna 42 18
Jessore 30 32
Bhola 42 11
Chittagong 13 8
Total 474 142
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& Mukta, 2018), there are 38 large farms in the sample for which power
scores were calculated separately.
About 40 large companies have been found to play the main role in the

feed business with only 10 companies controlling 70% of the market of fish
feed (Mamun-Ur-Rashid et al., 2013). Feed sellers among the largest com-
panies were included in the survey. Feed sellers were selected by snowball
sampling, where farmers tell whom they buy from. Hence, the study choo-
ses only those feed sellers who sell to the sample farmers. The basic charac-
ter of the sample appears in Table 3, where feed sellers are more educated
than farmers but farmers are more experienced.
Data were collected through face-to-face interviews using a structured

questionnaire (Appendix A). All the financial and time-related data were at
a ratio scale, meaning that the data were in the exact value. The five points
Likert scale (1¼ very low, 2¼ low, 3¼moderate, 4¼ high, 5¼ very high)
was used to derive the data for sources of power.

Results

The study found that farmers buy 76% of the value of feed using trade
credits. A total of 60% of farmers maintained trading relations with one
feed seller, 23% were engaged with two feed sellers and the rest were
engaged with more than two sellers. The costs of trade credits are shown
in Table 4. The mean value in Table 4 shows that the contract duration
and feed price of pangasius are higher than those of tilapia. However, the
cost of trade credit is lower for pangasius than for tilapia.
The power factors of 616 observations (farmer and feed seller) at the

post-trade credit contract were identified by exploratory factor analysis
(Table 5), from 12 variables measuring the two sources of power. The data
for the individual sources of power were highly reliable: the Cronbach’s a
is 0.86; the organizational sources of power were marginally reliable: it just
passed the benchmark at 0.60. Besides, the Cronbach’s a, the v2–value of
Bartlett’s test of sphericity was 2249 (df ¼ 66, p< 0.001), indicating that
the data were credible for factor analysis. The Kaiser–Meyer–Olkin measure
of sampling adequacy was 0.785, which was higher than the 0.60 thresholds
for an acceptable variance of the underlying factors.

Table 3. Characteristics of the sample.

Particular

Farmer (n¼ 474) Feed seller (n¼ 142)

Mean Standard deviation Mean Standard deviation

Age 41 10 48 7
Education (class) 9 4 12 2
Experience (year) 12 7 10 6
Pond (hectare) 2.08 1.90
Training (at least once) 52%
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The three factors were selected on the basis of one eigenvalue. The com-
munalities of variables passed the minimum 0.40 threshold that means the
sufficient amount of the variance in the variable has been extracted by the
factor solution. The cumulative variance was 58%, implying that the three
factors represent all variables. Only one variable (“offer good price”, 0.534)
was marginally loaded, with all the other variables loaded above the 0.50
threshold level for a unique factor.
The 12 variables of the sources of power are included in two groups,

individual and organizational. The owner’s personal capacity and organiza-
tional acceptance are considered individual, while organizational sources of

Table 4. The costs of trade credit for feed for pangasius and tilapia farmers.a

Particulars

Pangasius Tilapia

Mean Standard Deviation Mean Standard Deviation

Duration of trade
credit (days)

204 71 190 63

Discount
period (days)

17 6 18 6

Price within the
discount period /
Feed price in
cash purchase
(US$/ton)

544 71 529 84

Price paid outside
of the discount
period /Feed
price in trade
credit (US$/ton)

571 74 556 85

Cost of trade credit 12% 9% 13% 9%
Valid n (listwise) 251 223

Source: Data from the survey conducted in 2017.
aNote: n¼ 616, mean scores based on a 1–5 scale (1¼ very low, 2¼ low, 3¼moderate, 4¼ high, 5¼ very high).

Table 5. Factors of the sources of power.

Factors and variables Communalities

Factor loadings

1 2 3

Factor 1: individual source
Confidence 0.622 0.783
Knowledge on feed market 0.664 0.789
Planning skill 0.613 0.782
Negotiating skill 0.616 0.743
Knowledge on feed product 0.590 0.742
Experience 0.555 0.721

Factor 2: commercial attractiveness
Transaction variation 0.667 0.787
Offer good price 0.409 0.534
Solvency 0.635 0.794

Factor 3:market relationship
Flexibility in any Urgency 0.613 0.763
Lack of competiton 0.538 0.722
Image of the business 0.482 0.671

Eigenvalues (post-rotation) 3.53 1.74 1.72
Percentage of variance explained 29.46 14.50 14.39
Cumulative percentage of variance explained 29.46 43.97 58.37
Sample n¼ 616 Kaiser–Meyer–Olkin measure of sampling adequacy ¼ 0.785
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power include six elements. The six variables of individual sources are
loaded to a particular factor, but the variables of organizational sources of
power are divided and loaded into two factors (Table 5). The three varia-
bles of organizational sources of power, transaction variation, offer good
price and solvency were loaded into one factor that describes the strength
of the organization and is named commercial attractiveness. The remaining
three variables, flexibility in urgency, lack of competition and image of the
business are loaded into factor 3, expressing the comparative relationship
of the organization in relation to the market and is named market relation-
ship. Finally, the 12 variables of the two power sources, individual and
organizational, were explained by three factors, individual, commercial
attractiveness and market relationship. In this case, we identified that the
farmer–seller relationship is expressed by three latent factors or sources of
power: individual, commercial attractiveness and market relationship. The
power comparison between farmers and feed sellers is given in Table 6.
The robustness of the three factor-based scores was checked with a

Welch and Brown–Forsythe tests, which conclude that the three power fac-
tors represented in the data were significant (individual source 36.69, mar-
ket relationship 28.15 and commercial attractiveness 19.24), that indicates
the data was homoscedastic.
A one-way ANOVA showed that the F-values of the three power factors

were statistically significant (Table 6). The result identified a significant dif-
ference in power between farmers and feed sellers. The mean value of all
the three power factors is higher for feed sellers than farmers indicating
that feed sellers possess greater power than farmers after credit contracts.
Hence, feed sellers are in an advantageous power position in the trade
credit contract period. The summary statistics of variable wise power com-
parison are shown in Table 7.
The mean values of product and market knowledge were higher than

those of other power sources. The individual sources of power were rela-
tively higher than organizational sources. Only in solvency, farmers gain
more power than feed sellers. The lowest mean score appeared for the lack
of competition, both for the farmers and feed sellers. The largest difference
in mean came in negotiation skills. The result of the one-way ANOVA was

Table 6. Comparative power status of the farmers and feed sellers.a

Factors

Farmer Feed Seller Analysis of variance

Higher meanMean
Standard
Deviation Mean

Standard
Deviation F Sig.

Individual source 3.795 0.575 4.116 0.547 34.707 <0.001� Feed Seller
Market relationship 2.838 0.688 3.202 0.724 29.742 <0.001� Feed Seller
Commercial attractiveness 3.408 0.752 3.659 0.543 13.660 <0.001� Feed Seller
aNote: n¼ 616, mean scores based on a 1–5 scale (1¼ very low, 2¼ low, 3¼moderate, 4¼ high, 5¼ very high).�Statistically significant at a> 0.05
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that 11 out of 12 variables were significant, while only one power source,
image of the business, was insignificant.
The mean scores of 10 significant power variables were higher for feed

sellers, implying that they possess higher power than farmers. The power
relationship may not be present for all farmers but may depend on their
resources. Therefore, we compared large farmers only with feed sellers in
Table 8. The different scenarios for large farmers reported in Table 8 show
that the mean scores of eight power variables were higher for large farmers
and only four for feed sellers. Seven power variables were significant, the
large farms were dominating in five, while the feed sellers were dominating
only in two power variables. Hence, it is primarily relatively to smaller
farmers where feed sellers have an advantageous position.

Table 7. Power comparison between farmer and feed seller.a

Sources of
power (variables)

Farmer Feed seller ANOVA

Higher meanMean SD Mean SD F Sig.

Knowledge on feed market 3.86 0.86 4.30 0.64 32.071 <0.001� Feed Seller
Knowledge on feed product 3.94 0.74 4.27 0.75 22.777 <0.001� Feed Seller
Planning skill 3.67 0.75 3.88 0.74 9.510 0.002� Feed Seller
Negotiating skill 3.78 0.83 4.23 0.67 9.510 0.002� Feed Seller
Experience 3.78 0.68 3.96 0.67 7.938 0.005� Feed Seller
Confidence 3.77 0.71 4.05 0.75 17.532 0.000� Feed Seller
Lack of competition 1.90 1.14 2.22 1.20 8.119 0.005� Feed Seller
Solvency 3.77 0.88 3.48 0.94 11.224 0.001� Farmer
Offer a good price 3.06 0.96 3.34 0.76 10.115 0.002� Feed Seller
Flexibility in urgency 3.19 0.82 3.88 0.73 81.191 <0.001� Feed Seller
Transaction variation 3.41 1.13 4.16 0.59 59.895 <0.001� Feed Seller
Image of the business 3.42 0.91 3.51 0.82 1.006 0.316 Feed Seller
Valid sample (n) 474 142

Source: Data from the survey conducted in 2017.
aNote: n¼ 616, mean scores based on a 1–5 scale (1¼ very low, 2 ¼low, 3¼ moderate, 4¼ high, 5¼ very high).�Statistically significant at a> 0.05.

Table 8. The comparative power between large farmer and feed seller.a

Variables of power sources

Farmer (n¼ 38) Feed seller (n¼ 142) ANOVA

Higher meanMean SD Mean SD F Sig.

Knowledge on feed market 4.26 0.50 4.30 0.64 0.125 0.724
Knowledge on feed product 4.34 0.48 4.27 0.75 0.273 0.602
Planning skill 4.24 0.49 3.88 0.74 7.904 0.005� Farmer
Negotiating skill 4.18 0.56 4.23 0.67 0.165 0.685
Experience 4.08 0.53 3.96 0.67 1.052 0.306
Confidence 4.26 0.50 4.05 0.75 2.773 0.098
Lack of competition 2.97 1.51 2.22 1.20 10.528 0.001� Farmer
Solvency 4.05 0.56 3.48 0.94 12.980 0.000� Farmer
Give a good price 3.68 0.90 3.34 0.76 5.710 0.018� Farmer
Flexibility in urgency 3.58 0.64 3.88 0.73 5.370 0.022� Feed seller
Transaction variation 3.82 0.83 4.16 0.59 8.528 0.004� Feed seller
Image of the business 4.03 0.36 3.51 0.82 14.322 0.000� Farmer
Valid sample (n) 38 142

Source: Data from the survey conducted in 2017.
aNote: mean scores based on a 1–5 scale (1¼ very low, 2¼ low, 3¼moderate, 4¼ high, 5¼ very high).� Statistically significant at a> 0.05
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Discussion and conclusions

The duration of contracts was higher for pangasius production than for til-
apia due to pangasius’ longer culture period (Table 4). The average culture
period of pangasius was 7–8months, whereas the period for tilapia was
3–4months. Consequently, farmers can produce more than one cycle of til-
apia in a year (Belton et al., 2011). Tilapia farmers often produced at least
two cycles in a year and paid the feed sellers at the end of each cycle.
The price of feed for tilapia was a little lower than feed price for pangasius,

but the cost of trade credit was 1% higher. The short aquaculture period of
tilapia increased the cost, however, the cost difference is small compared to
the difference in the farming period. Trade credit charges depended on the
contract tenure and characteristics of the customer (Mamun-Ur-Rashid et al.,
2013). Overall, there is a double-digit percentage increase in feed costs for
both species when purchasing with trade credits indicating that feed purchase
under trade credits was more expensive than a cash purchase. This is consist-
ent with an earlier study that found expenses up to 15% higher when using
trade credits (Hasan & Arthur, 2015). The central bank of Bangladesh
(Bangladesh Bank, 2018) in 2018 had a ceiling of 9% for interest rates on
agricultural loans, which included aquaculture. The major commercial banks
offered agricultural loans with interest rates from 4 to 9% (Bangladesh Bank,
2018). Hence, pangasius and tilapia farmers were paying between 3 and 8%
more in interest on trade credit than with bank loans.
The majority of fish farms are continuing to do business under a capital

constraint (Dey et al., 2010). Only 20% of the fish farms can get institu-
tional credit in Bangladesh (Shang, 1990) and 81% of farms have credit
contracts (Mitra, Khan, & Nielsen, 2019). The bank requires high collateral
like land or long term assets, which is a barrier to credit access for small-
scale farmers (Alam & Guttormsen, 2019). Hence, the farmers take loans
from local money-lenders, make informal borrowing from relatives or
remain dependent on feed trade credit as alternative sources of financing.
Hence, the comparatively easy access to credit from these sources appear to
be the main driver for farmers to use trade credits despite the higher costs.
Besides the higher financial costs facing farmers relegated to trade cred-

its, the lower power status and dependent power relationship was a fact of
deprivation for farmers. The three identified sources of power—individual,
commercial attractiveness and market relationship—are higher for feed sel-
lers than for farmers. This indicates that the trade credit contract likely
contributes to feed sellers acquiring more power and taking advantage, as
found in the study by Seifert et al. (2013).
More detailed results were generated by analyzing 12 variables. The

higher mean value of the solvency variable for farmers means a farmer is
more solvent than a feed seller in the post-contract relationship (Table 7).
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The feed sellers were more flexible than farmers, as farmers have to wait
until after the fish harvest. The large gap between farmers and sellers in
the negotiation skill variable, and the deadlock situation of the contract,
reduced the bargaining power of the farmers. The low mean of the lack of
competition variable means the feed market is highly competitive. Except
for solvency, all the mean values of power variables are higher for feed sel-
lers, indicating that feed sellers are more powerful than farmers. Because
many firms are individually owned or owner-operated, there is an implica-
tion that the personal skill and charisma of the individual farmer is more
influential on the power relationship, as reflected in the higher scores for
the individual source of power. Among 11 significant power variables, the
mean score of feed sellers was higher for 10 variables which indicate that
the feed seller has gained higher power than the farmer in the trade credit
contract. The small and medium-sized farms were capital constrained and
the feed seller helped them to obtain funding but at a higher cost than for
bank loans and by locking them in with trade credits.
Five of the seven significant power variables have a higher mean for the

large farm than feed seller (Table 8) indicating that large farms acquire more
power than feed seller in trade credit contracts. The large farms had capital
strength and strong bargaining power, helping them to obtain more favorable
trade credit contracts. However, large farms make up only 8% of all farms.
The analysis in this study indicates that trade credits, while necessary for

many farmers to maintain feed purchase and thereby to maintain produc-
tion, also create excess costs. The excess costs may reflect the feed sellers’
compensation for taking a higher risk; however, the survey found that
repayment delays and bad debts accounted for only about 22% of total trade
credit. Yet, the risk is a core element of this trade credit system and regula-
tions must allow feed sellers to charge higher costs for trade credits in cases
where the risks are high. This ensures feed sellers are rewarded for taking
the risks of providing valuable services to farmers who lack capital and who
do not have access to bank credit. Hence, excess costs of trade credits can
be a necessity, although it is problematic that it also can be used as a tool
to shift power and exploit smaller and capital-constrained farmers.
The trade-credit contracts allow feed sellers to maintain an authoritative

position and develop an asymmetric governance structure in two nodes of
the value chain. The powerful feed sellers influence small and medium-
sized farmers’ management decisions, restricting their buying options from
alternative sources and leading to higher costs. Moreover, feed sellers can
potentially interfere in decisions, for example, on harvesting time or even
fish price, and governs the relationship by making and implementing rules.
The analysis further showed that the extra costs increased the overall pro-
duction costs, and reduced the competitiveness of farmers.
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The results of the study should encourage policymakers to investigate the
possibility to design better financing options for small and medium-sized
farmers to relieve them of the extra costs of using trade credits. However,
until a better financing solution is introduced, policymakers must balance
the rules to avoid exploitation while maintaining trade credits as an option
for farmers without financial capability to be able to continue production.
Farmers may be advised to develop teams or cooperatives that share risk
and acquire more bargaining power when using trade credits.
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Appendix A. The questionnaire.

Particular Unit Amount

What is the duration of the trade credit contract? Days
What is the price of the fish feed at cash purchase? Ton/US$
How much is the price of fish feed at trade credit purchase? Ton/US$
How many days do the sellers agree to take as cash price? Days

Sources of power Very low ¼ 1 Low ¼ 2 Moderate ¼ 3 High ¼ 4 Very high ¼ 5
1. Your knowledge on feed market has

increased after involving in
trade credit.

2. Your judgment capacity on various
types of fish feed

3. The contract gives
you… … … … experience

4. You can work planned way after
the contract

5. Your negotiation skill is
6. On the feed transaction, your

confidence level is
7. Farmers/feed sellers are few in

comparison to farmers/feed seller.
The reality of the statement is

8. The contract makes
financial solvency…

9. You can buy/deliver product at a
high/low price

10. Now you are flexible to respond in
any urgency of your buyer/seller

11. Your buy/offering feed variation
capacity is… ..

12. Now your business image in
the market
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