RAAE /2, 2022: 25 (2) 43-54, doi: 10.15414/raae.2022.25.02.43-54

REGULAR ARTICLE

WHAT DRIVES THE CHOICE OF SEED STORAGE STRUCTURES? EVIDENCE
FROM CERTIFIED MAIZE TRADERS IN GHANA

Priscilla OBENG-BOATENG' https://orcid.org/0000-0002-1196-2710, Fred NIMOH’
https://orcid.org/0000-0002-9684-8393, Eli AFETSI GAVEH" https://orcid.org/0000-0003-1925-4193

Address:

' Techiman Municipal Assembly, Department of Agriculture, 257 Techiman, Bono East Region

?Kwame Nkrumah University of Science and Technology, Faculty of Agriculture, Department of Agricultural
Economics, Agribusiness and Extension, Kumasi, Ashanti Region

3Kwame Nkrumah University of Science and Technology, Faculty of Agriculture, Department of Horticulture
* Correspondent author: prissyob@gmail.com

ABSTRACT

Research background: Quality maize seed is a necessity to meet the ever-increasing demand for maize production for
domestic and commercial uses in Ghana. The need for appropriate storage structures to maintain quality seeds is
essential to attain food security and poverty reduction. Proper storage ensures that the gains of seed breeding
programmes are maintained. It also maximizes profits through an increase in the quantity, quality, and a reduction in
the commercial loss of seeds

Purpose of the article: Research in the seed value chain in Ghana has concentrated on farmers with lesser emphasis on
the activities of seed traders although they are a critical link between seed producers and farmers. The infrastructure
available for their trade has a telling effect on the seeds they offer for sale. This study investigates the type of seed
storage structures used by maize seed traders in the Brong Ahafo Region. Factors that affected their choice were also
examined.

Methods: We made a total population sampling of 82 certified maize seed traders across 8 districts in the region. A
discrete choice model is used to examine the traders’ choice of storage structures, as well as the determinants influencing
their choice.

Findings & Value added: We find that traders predominantly store seeds in concrete and metal structures. While we
find traders with more years of trading maize seeds tending to store their seeds in concrete structures, older farmers tend
to use metal structures. Storage duration, age and perception of affordability of rent charges tend to decrease the
likelihood of using metal as the storage structure. From a policy perspective, given the marked heterogeneity in
characteristics influencing traders’ choice of storage technology, it is relevant to critically consider these differences in
policy design.

Keywords: certified seeds, binary logistic regression; concrete; metal.
JEL Codes: C25; Q13; Q16;013

INTRODUCTION

Seed storage is extremely relevant in the agricultural production system given the time widening period between
harvesting and the next planting seasons. According to Wambugu et al. (2009), Sustainably storing seeds for
uninterrupted and continuous production is crucial for the dual goals of poverty and food insecurity reduction. In
addition to the good agronomic practices to preserve the vigour and vitality of seeds, storage structures certainly play
an important role. Seed storage structures are facilities used to hold seeds during the storage period (FAO, 2018a).
Appropriate storage structures and mechanisms are essential requirements for every seed business. Through an efficient
intermediating role of traders, farmers can harness the potential benefits of seed breeding programs. Thus, proper storage
also ensures profit maximization through a reduction in qualitative, quantitative and commercial losses (Yousaf et al.,
2016). Seed storage further guarantees the stabilization in price by minimizing seed demand and supply shocks (Pichop
and Mndiga, 2007a). Wambugu ef al. (2009) described poor seed storage infrastructure or facility as a major threat to
seed security in Africa.

Different materials have been used for the construction of storage structures, including concrete, brick, wood and metal
(Semple et al., 1992a). The different materials used in construction have varying attributes. Concrete storage structures,
for instance, can provide insulation from heat, and are considered impervious. However, they tend to be considerably
more expensive (FAO, 2011a). When cracked, concrete structures tend to provide conducive conditions for insects,
which could potentially attack the stored seeds (FAO, 2011b, 2018b). Metal structures, on the other hand, are good
conductors of heat and therefore allow for a rapid rise in temperatures (Blight, 2006). At low temperatures, the problem
of condensation also arises, leading to an increased moisture content of seeds and hastened deterioration (Befikadu,
2014; Mijinyawa et al., 2006). However, metal structures such as metal silos have the advantage of protecting seeds
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from rodent attacks. It can also be made air-tight in which case it prevents insect proliferation by inhibiting respiration
(Tefera et al., 2011). However, the high cost of construction may deter actors in the seed value chain from using them
(Nduku et al., 2013).

Brong Ahafo region has a comparative advantage in maize production and maize seed multiplication due to its’
conducive climate. However, the region lacks adequate modern storage facilities to support maize seed traders
(Amanor, 2013a). Farmers and traders often improvise on rather less effective traditional methods for storage. Even
though these methods may offer partial effectiveness, they can lead to varying issues including low farmer confidence
in certified seeds due to poor seed quality (Pichop and Mndiga, 2007b). This may lead to low sales and profitability of
the seed business. Furthermore, the low trust in certified seeds may incentivize farmers to use seeds stored from their
previous harvest and may lead to lower yields due to a lack of guaranteed seed quality and a mix-up of varieties leading
to loss of desirable traits after repeated use (Aidoo et al., 2012).

There is a growing body of evidence on the seed sector in Ghana. However, most of these studies have largely
concentrated on seed delivery systems (AGRA-SSTP, 2016; Aidoo ef al., 2012, 2013, 2014a; Almekinders and
Louwaars, 2008; Amanor, 2013b; Etwire ef al., 2016, 2013; Krausova and Banful, 2010; Lyon and Afikorah-
Danquah, 1998; Tripp and Mensah-Bonsu, 2013; Tripp and Ragasa, 2015), as well as seed policies in Ghana
(Amanor, 2012; Poku ef al., 2018; Zhou and Kuhlmann, 2016). Other studies conducted regarding maize storage
also focused mainly on grains and farmer-saved seeds (Aggrey, 2015; Peprah, 2004; Ragasa et al., 2014). It appears
most of these studies have generally concentrated on farmers, with less research on maize seed traders. Given the crucial
role of traders in facilitating the seed business, it is relevant to undertake the study, to gain more insights into traders’
activities in the value chain. The study contributes to the growing body of evidence by assessing the factors that influence
the choice of maize seed storage structure among maize traders in the Brong Ahafo region of Ghana. Specifically, the
study seeks to identify the storage structures used by seed traders and the determinants of their choice.

LITERATURE REVIEW

The Food and Agriculture Organisation of the United Nations establishes that “seed security exists when men and
women within the household have sufficient access to quantities of available good quality seed and planting materials
of preferred crop varieties at all times in both good and bad cropping seasons” (FAO, 2015). Interactions between
climate change and other factors such as household wealth, access to credit and ethnic conflicts among marginalised
groups and their superior counterparts have also led to situations of seed insecurity in Sub-Saharan Africa (Madin et
al., 2022; Mcguire and Sperling, 2016).

Different strategies have been employed in times of drought, late onset of rains and conflicts in acquiring seeds when
planted seeds are lost or destroyed and seed stocks are depleted. These include switching to other more resilient or
shorter-duration crops or varieties. Another strategy is to seek seeds from kinsmen in other communities. However,
there are likelihoods of refusal or not getting the desired quantities in some instances. Some cultural norms also frown
upon seeking seeds from the same social network year after year (Violon et al., 2016). Wealthier households construct
seed stores close to their homes to prevent losses from livestock, bushfires or destructions during conflicts (Madin et
al., 2022).

The impact of seed security on food security cannot be overemphasised. This has led to interventions and investments
in crop improvement to mitigate the impact of climate change (Poku et al., 2018). Governmental support to address the
shortcomings of the traditional seed acquisitions has been the creation of a more formalised seed system through the
supply of subsidised seeds (Tripp and Mensah-Bonsu, 2013) has been one of the adaptation strategies to curb the
impact of climate change.

Ghana’s formal seed sector has had a long and checkered history. The first formal seed unit was the Hybrid Maize Unit
set up in 1958 (Etwire ef al., 2013). A new seed company called the Ghana Seed Company was established in 1979.
This company had the mandate to produce certified seeds until it was privatised in 1989 as part of reforms implemented
during the Structural Adjustment Program of the Government of Ghana (Lyon and Afikoerah-Danquah, 1998).
Currently, governmental agencies play regulatory roles whiles commercial seed production is done by the private sector.
The Ghana Seed Inspection Division (GSID) has the mandate of regulating the seed sector through the certification of
seed producers and retailers and conducting field inspections for adherence to seed production protocols (Zhou and
Kuhlmann, 2016). They also carry out inspections at storage and sales facilities. Laboratory tests for purity and
germinability are done before seeds are certified for packaging and sale to farmers by GSID (Poku et al., 2018). Varietal
development is done mainly by public research institutions and universities (Etwire e? al., 2013).

Production of certified seeds is done by private seed producers and a majority are members of the Seed Producers
Association of Ghana (SEEDPAG) (Etwire et al., 2013) or National Seed Trade Association of Ghana (NASTAG)
(AGRA-SSTP, 2016; Zhou and Kuhlmann, 2016).

The sale of certified seeds in Ghana is done by dealers who also sell other inputs like fertilizer and pesticides. Some
seed traders are in an association by the name Ghana Agri-Input Dealers Association (GAIDA). According to Tahirou
et al. (2009) and Etwire et al. (2013), seed distribution is done through direct sales to farmers, NGOs and governmental
organizations.
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Seed traders have used different facilities to hold seeds until distribution or their final use. There is a wide range of
materials or options to select from when constructing storage structures. They include; concrete or brick, wood or metals
(Semple et al., 1992b).

Seeds are living; therefore, they respire during storage and release heat and moisture during the process. So, poorly
ventilated seed storage rooms enhance temperature and moisture accumulation in the seed lot resulting in rapid loss of
seed viability and health (Bewley et al., 2013; McDonald and Copeland, 1997).

According to FAO (2011a), factors such as the type and purpose of the structure and the economics of constructing and
maintaining the structure should be a guide when making a choice. Other factors to consider are the availability of raw
materials and labour to construct the structure, comparison of quality and durability of alternatives, cost of transporting
the construction materials, compatibility of construction materials and individual preference.

Various studies have been conducted to ascertain the factors that affect the adoption of technologies by farmers
(Maboudou et al., 2004a; Maonga et al., 2013a; Owach et al., 2017a). The review of factors that affect adoption will
be categorised as; socioeconomic, technical or institutional factors and perceptions.

Socioeconomic Characteristics Influencing Adoption

Age has often been associated with the accumulation of wealth thereby increasing the potential of acquiring more durable
and comparatively expensive storage facilities (Owach et al., 2017a; Thamaga-Chitja ef al., 2004). In other studies,
an increase in age has been linked to an aversion to new technologies (Bokusheva et al., 2012a; Maonga ef al., 2013a).
Thus, the effect of age on the choice of storage structures has been mixed.

The positive impact of experience stems from the fact that more informed choices are likely to be made when a person
remains in that field for an appreciable number of years (Okoruwa et al., 2009a). This was corroborated by Adetunji
(2007a) in a study on grain storage technologies used by farmers in Nigeria. In their study, additional years of experience
in maize storage increased farmers’ adoption of modern structures compared to local and semi-modern options. Contrary
to the above, Ainembabazi and Mugisha (2014) reported that experience influenced choice at the introductory phase
of a product or technology, but after testing they will either adopt or discontinue use based on the performance of the
technology or system.

Education: Education has been known to increase exposure and the ability to access and adopt modern technologies
(Maonga et al., 2013b; Uaiene ef al., 2009a). Some empirical studies have shown the positive effect education has on
farmer choice. Adetunji and Okoruwa et al. (2007b; 2009b) found that increased years in formal education enhanced
the use of modern storage methods in different states in Nigeria. An increase in years spent in formal education and
experience was likely to enable farmers to make more informed choices. Education also afforded a person the ability to
keep records (Djokoto et al., 2016) and thus be able to compare the performance of different systems. Increased years
of formal education of household heads were also found to increase the adoption of modern storage and agricultural
technology in Agrarian communities in Northern Uganda and Mozambique (Owach et al., 2017b; Uaiene et al., 2009a).
Additional years of education also enhanced the adoption of small metal silos by farmers in Mwingi Central Sub-County
in Kenya and Malawi (Kimani, 2016a; Maonga ef al., 2013b).

Income levels, land ownership and Farm size

Bokusheva ez al. (2012b) reported a positive influence on land ownership and adoption of metal silos. Farmers who
own lands were seen as wealthier and thus their ability to purchase metal silos which were relatively more expensive
compared to their substitutes in Nicaragua, El-Salvador, Guatemala and Honduras. Such farmers were also willing to
invest more in their lands and business since they would not have tenancy renewal issues compared to farmers who
rented lands. They would be willing to put up permanent structures like metal silos. This was confirmed by Conteh et
al. (2015) who investigated the determinants of post-harvest technologies in Sierra Leone. Farm size has affected choice
either positively or negatively in various research. Some studies used larger farm sizes as a proxy for wealth and the
ability to buy inputs and pay for labour (Kimani, 2016b; Maboudou et al., 2004b; Maonga et al., 2013c). Owach et
al. (2017¢) explained that there is a possibility of increased yield when farm size was expanded and thus the need for
better storage spaces to protect produce. A divergent effect was recorded in another empirical study by Makana and
Thebulo (2018). They reported that cheaper traditional storage structures were sought after to reduce the cost of storing
larger harvests resulting from an increase in farm size.

Technical or Institutional Factors

Extension improved awareness of modern or more efficient technologies (Maonga et al., 2013a; Uaiene ef al., 2009b).
The importance of extension in decision-making was corroborated by Aidoo et al. (2014b), Lwala et al. (2016) and
Okorley and Bosompem (2014). Farmers with access to extension services adopted metal silos more than farmers who
had limited extension contact in research in Malawi (Maonga ef al., 2013a).

Membership of an association affected farmers' choice of modern food storage structures positively in a study by Owach
et al. (2017a). Some reasons given for the positive influence were that farmers were more organised and likely to have
access to information about new technologies. Association membership is also likely to boost bargaining power through
the collective acquisition of modern structures (Owach et al., 2017a). The associations become the mouthpiece of their
members and can influence policy decisions (Asante et al., 2011). Membership in an association may lead to peer
pressure, that is members would acquire modern structures to keep up with other members of the group (Owach et al.,
2017a).
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Credit increased the purchasing power of farmers or traders in acquiring new food storage technologies and hiring labour
during construction (Owach et al., 2017a). Some research has shown a high correlation between credit access and
productivity (Awetide et al., 2015; Diagne and Zeller, 2001; Foltz, 2004). Households with access to credit were able
to acquire modern structures in research conducted in Uganda and Mozambique (Gbénou-Sissinto et al., 2018; Owach
et al., 2017a; Uaiene et al., 2009b).

Perceptions About Storage Facility

The adoption perception paradigm states that the perceived characteristics of a technology influences adoption (Uaiene
et al., 2009b). Gbénou-Sissinto ef al. (2018) were of the view that user perceptions of the effectiveness of structure
influenced their choice positively or negatively. A storage structure which was considered to provide the greatest
protection against pests, fire and theft was selected. Thus, knowledge of end-user perception and preferences should
inform product development and dissemination.

DATA AND METHODS

Data source and sampling procedure

The study was conducted in the Brong Ahafo region of Ghana, a region known to be the food basket of Ghana. Brong
Ahafo is the largest maize-producing region in Ghana accounting for 24.23% of the overall national production in 2016
(Ministry of Food and Agriculture, 2017).

A purposive sampling of eight districts/municipalities where maize seed sales were predominant in the Brong Ahafo
region was made. The districts/municipalities selected were Atebubu Amantin, Kintampo South, Kintampo Municipal,
Nkoranza North, Nkoranza Municipal, Techiman North, Techiman Municipal and Wenchi Municipal There were
hundred (100) operational and duly licenced Agro-input dealers in the study area according to the records of the Plant
Protection and Regulatory Services Directorate (PPRSD) in 2018. A total population sampling of the 100 agro-input
dealers was done of which 82 of them were found to have sold certified maize seed during the planting season and hence
these were interviewed.

Conceptual framework
Consider a risk-averse trader who purchases and sells a kilogram of maize seeds, Q, with options to utilize storage

structures S, = (81, Sy, ..., Sk), With their associated initial investment costs N, = (N;, N,, ..., Ng) and operational and
maintenance costs, C, = (C;, C,, ..., Cx). Using the storage structure preserves the vigour and vitality of seeds, increases

the quality and improves the storage duration. Let ¢, = (6]1 sGys-5q k)represent the improvements in the seed quality
for using the respective structure, S,. Thus, the quantity of seed traded, Q, is a function of the type of storage, expressed
as Q = f (S o e) where e captures all other factors that influence the quantity of seeds at any particular point in time.
Given that seed buyers are willing to pay a premium price, R] over and above the standard price P , the premium P, is
ordered from 0, in which case the buyer pays the standard price, to P 4y, the maximum the buyer is willing to pay

above the standard price. Thus, the premium captures the value associated with quality, ¢, .The total cost associated

with seed storage structure, S, is given by the sum of the initial investment cost and the discounted operational costs,
T

T ﬁ Different seed storage structures are capable of safely storing seeds to different extents over time
o (147

T, because of their Varying duration of storage. The associated revenues from seed sale from storage structure are given

by P+ z We assume that the trader maximizes her expected utility of the discounted profits,
1+r

E[U(m,.)], in the expression: MaxE[U } MaxE P—i—z -N, +Z
1+r l+r
(1
Where the expression U(-) represents the von Neumann-Morgenstern utility, with a positive marginal utility,

oU(- U
0 > (), and a decreasing marginal utility, ve)

o(r) ()"
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The expectation operator is denoted by £ and 77, represents the profit a trader obtains from her choice of the storage

structure. The trader’s profit is maximized when:

500,00 20 _ °
oS 708 oS

As previously indicated, a rational risk-averse trader will choose the storage structure that maximizes her expected

utility, £ [U (7[3* ):| -F |:U (7[5 )] >0, which S denotes the alternative chosen by the trader, i over all others S .

*
Given that the net utility of profit, ), , associated with the choice of storage structure, is latent, we can express it as a

function of some observables:
y,=Zp+¢., y,=11if y >0 3)

Where ); is a binary indicator variable representing the household 7, and is equal to 1, if a trader uses a concrete
storage structure, and zero otherwise. Also, Z, is a vector of explanatory variables, including age, years of experience

in trading in maize seed, membership of trader association, and duration of seed storage, among others.
Likewise, [, is a vector of parameters to be estimated, and &, is the error term assumed to be normally distributed

with zero mean and constant variance.

Empirical specification

As previously indicated, seed traders are assumed rational and will make choices on the type of storage structure that
maximizes profit. However, the utility associated with the choice of storage structure cannot be observed. In expressing
the function of the latent variable of storage choice on some observables, several distributional assumptions are made.
When the Bernoulli event of choosing either a concrete or a metal container to store seeds is repeated many times, its
distribution may be approximated by a more manageable and easily estimated function. In particular, when we
approximate this seed storage structure choice conditional on a normally distributed disturbance term, then a Probit
model is estimated. On the other hand, conditioning on a logistic disturbance term calls for the use of the logistic model.
The tendency for the logit model to conveniently handle extreme values makes it a preferred option (Gujarati, 2004).
In addition, the logistic model has the advantage of flexibility and ease of interpretation of dichotomous outcome
variables (Hosmer and Lemeshow, 1989).

The Logit probability is represented mathematically as:

V4

1 e

P=——= @
I+e™ 1+¢€"
f(z;)is the weight of the density function with respect to z;.
The logit model takes the form;
P n
log 5 IP =B+ ). B.Z +¢ (5)
A Jj=1

Where
Pi=probability of a trader using a concrete storage structure
Bo= constant

n
Z ﬂmZi = vector of the independent variables and their associated coefficients
J=1
&= disturbance term
Specifically, the model is expressed as:

STORAGE, = 3, + B,(AGE) + B, ( Experience) + p; (TradeAssoc) + B, (StoreDuration).
+/- -

+/—= + (6)
+ B, (AﬂordPerceptn )i + B (QlyDiscard )i + &
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Where STORA GEi is the storage structure used by seed traders with 1 = concrete structure, and 0 = metal, (wooden
was excluded because of limited usage of this structure by respondents ﬁo yeen ﬂs are parameters to be estimated whiles

capturing the disturbance term, &; .

RESULTS AND DISCUSSION

Descriptive statistics of maize seed traders

A typical maize seed trader is about 37 years old and has been trading in the commodity for about six years. About one
in three of the interviewed traders belonged to a trader’s association. Traders purchased and stored their maize stock for
about four weeks before they sell. On their perception of the cost of rent, the results show that traders appear to be
indifferent to the cost of rent for their storage structures. This, perhaps, could be indicative of their general satisfaction
with the cost of renting the storage structures. In particular, neither do they perceive the cost to be exorbitant nor cheap.
We present the descriptive statistics of the sampled traders in Table 1 below.

Table 1 Descriptive statistics on sampled seed traders

Dependent variable for Binary Model: Seed storage structure (1= Concrete,

0=Metal)
Independent Variables Definition Mean  Std
Traders Characteristics:
Age Age of trader in years 36.98 11.23
Experience Number of years selling maize seeds ~ 6.11 6.11
Technical/Institutional
Membership of Trader’s Association 1=Member of Trader’s Assoc. 0= 0.29 0.46
Otherwise
Storage Duration In weeks 4.16 2.86
Perception of Traders
Perception of affordability of Cost of 1= Very low, 2=Low, 3 =Average 3.78 0.88
Rent
4= High and 5= Very high
Perception of reduction in Quantity 1= Very low, 2=Low, 3 =Average 4.94 0.29
Discarded

4= High and 5= Very high

Seed Storage Structures used by Maize Seed Traders

Eight different seed storage structure and container combinations categorised as concrete, metal and wooden were
identified as being used by traders as shown in Table 2.

Concrete building refers to stores in the market centers, commercial warehouses or rooms in the dwellings of the trader.
Concrete + Plastic sacks (68.30%) was the widely used seed storage structure-container combination. However, three
traders (3.7%) emptied their packaged maize seeds into hermetic sacks during storage and sales. Four other traders
stored theirs in boxes, metal drums and plastic receptacles during seed storage and sales. Their motive for storing seeds
this way was to prevent rodents from destroying seeds. Structures built from metallic sheets or recycled shipping
containers were also used by approximately 18% of those who stored in the generic plastic sack issued by Ghana Seed
Inspection Division (GSID). Only one trader was found to use a wooden structure and so was treated as an outlier and
removed from the model so further discussions focused on the usage of concrete or metal storage structures.

Table 2 Seed storage structure and container combinations used by traders

Type of seed storage structure Frequency Percentage

Concrete building + Hermetic sacks 3 3.7
Concrete building + Paper box 1 1.2
Concrete building + Metal drum 1 1.2
Concrete building + Plastic sacks 56 68.3
Concrete building + Plastic container 2 2.4
Metal container + Hermetic sacks 3 3.7
Metal container + Plastic sacks 15 18.3
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Wooden structure + Plastic sacks 1 1.2
Total 82 100

Source: Field survey, 2019

A general observation of all the storage structures was that they were not solely used for seed storage. Traders who had
separated structures for both vending and storing also stored other agro-inputs and equipment in the same structure.
Ventilation in these stores was very poor whilst the main entrances to the stores and metal structures were shut at night.
Ventilation is essential in seed storage stores as it is a requisite for effective convectional airflow that would enhance
heat dissipation which would lead to a significant reduction in moisture content in the storage facility generated from
seed respiration. Poor ventilation could lead to hot spots, caking or sprouting of seeds resulting in the eventual loss of
seed viability (McDonald and Copeland, 1997).

Relationship between socio-economic variables and seed storage structures

Table 3 summarises the socio-demographics of seed traders with respect to the type of storage structure used. There was
no significant difference in age, years spent in formal education, household size, association membership, cost of storage
as well as storage duration between users of concrete and metal seed storage structures. Conversely, differences in
experience (years) and quantity sold were significant at 1%. Users of concrete storage structures were more experienced
with a mean of 6.82 years compared to metal storage structure users with mean years of experience of 3.53 years.
Users of concrete storage structures sold significantly higher quantities than metal structure users, hence, are classified
as large-scale operators. The average amount of seeds sold by concrete structure users was 748.96 kg whiles an average
0f 252.48 kg was sold by metal structure patrons. Concrete structure users also had greater access to credit. Differences
in access to credit were significant at 10%. This can be attributed to the fact that financial institutions consider the type
of infrastructure used by the business before granting loans to them (Fufa, 2016). Thus, fixed assets are a requisite for
creditworthiness.

Table 3 Demographics of maize seed traders based on storage structure type utilised

Concrete Metal

Mean Std Mean Std  Mean Diff. T-test
Age (years) 37.02 12.07 36.41 9.42 0.61 0.22
Education (years) 11.36 3.26 10.5 1.97 0.86 1.31
Household Size 4.64 2.87 4.29 2.97 0.35 0.43
Experience (years) 6.82 4.84 3.53 2.12 3.29%%* 3.98
Number of Training 2.05 1.49 1.44 1.42 0.61 1.56
Access to Credit 0.64 0.48 0.39 0.5 0.25%* 1.87
Association Membership 0.34 0.47 0.17 0.38 0.17 1.26
Quantity Sold (kg) 748.96 14.73 252.48 7.02 496.48%** 3.74
Storage Cost/kg 0.27 0.29 0.26 0.23 0.01 0.13
Storage duration (weeks) 3.54 1.93 4.47 3.18 0.93 -1.43

Significance level: * p<0.05 ** p<0.01 *** p<0.001

Factors Affecting the Choice of Seed Storage Structures

The explanatory power of the model was determined by the Likelihood ratio (LR). The LR was statistically significant
(p<0.001) and confirms that the model follows a Chi-square distribution. Therefore, this data is adequately explained
by the logit model as presented in Table 4.

Table 4 Binary logit estimates of factors affecting the choice of seed storage structures

Variables Coefficient Marginal Effects
Age -0.07* -0.01*

(-0.04) -0.004
Experience 0.38#** 0.04%**

(-0.16) -0.014
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Storage Duration -0.33%* -0.03**
(-0.16) -0.017
Trader Association Membership 1.3 0.11
(-1.05) -0.073
Reduction in Quantity Discarded 1.11 L.11
(-0.18) -0.1
Affordability of Cost of Rent -1.01* -0.1*
(-0.53) -0.057
Constant 1.77
(-5.06)
LR Chi? 25.66%**
Pseudo R? 0.302
Log-likelihood -29.56

Significance level: * p<0.05 ** p<0.01 *** p<0.001.

The variable representing age was negative and statistically significant. This means that an increase in age decreases the
probability of using concrete storage structures by one per cent. Which may be attributed to risk aversion associated
with an increase in age (Bokusheva et al., 2012a; Maonga et al., 2013a). Contrary to the findings of this research,
Thamaga-Chitja et al. (2004), Adetunji (2007a) and Owach et al. (2017) reported age to increase the probability of
adoption of modern technologies. They further associated increased age with the likelihood of greater wealth
accumulation to afford better technologies.

Experience or number of years for selling maize seeds influenced the choice of concrete storage structure positively and
was significant at 1%. An additional year of experience in selling maize seeds increased the probability of using concrete
storage structures by about four per cent. With an increase in years of experience, maize seed traders are better placed
to appreciate the merits and demerits of the various storage structure options. This finding agrees with Maboudou e al.
(Maboudou et al., 2004a) on the use of improved clay storage facilities in Benin where a higher level of experience
affected adoption. It also corroborates Adetunji (2007) who researched the economics of storage among farmers in
Kwara State, Nigeria. With increased experience, it is also possible to acquire additional wealth to construct or rent
more expensive seed storage structures (Owach et al., 2017a).

Another factor that significantly affected the choice of concrete seed storage structure negatively was the duration of
storage which was significant at 5%. There was a negative marginal effect of 0.03 in using concrete structures as storage
duration increased. An increase in seed storage duration is not compensated with price increases due to the relative
stability of the price of maize seeds. Maize seed traders in the study area tend to use metal storage structures as storage
duration increases and the cost of storage accumulates. These findings were underscored by Ayedun (2018) who also
reported a negative impact on the use of PICS bags with increasing storage period. This was due to the relatively high
cost of PICS bags so farmers resulted to cheaper options like chemicals to protect their stocks when storage duration
increased. The findings however contradict the assertions made by Gbénou-Sissinto ef al. (2018) in their research in
Benin after investigating the relationship between the period of maize storage and storage alternatives.

Traders’ perception of the affordability of rent charges for a storage structure affected their choice of concrete storage
structures. There was a significant negative effect of trader perception of the cost of rent on the choice of concrete
structures. An additional increase in the perception of the cost of rent will reduce the use of concrete storage structures
by 10%. This is in line with the findings of Maonga et al. (2013). In their study, farmer perception of the cost of metal
silos was a deterrent to adoption although the farmers agreed it was more effective in reducing losses. Contrary to the
finding of this study, Gitonga et al. (2015) found farmers’ perceptions of the high cost of metal silos in Kenya to
influence adoption positively. This was because the farmers linked higher costs to the effectiveness of storage facilities
to protect their grains. They were of the view that they could recoup their investment in the long run when well-protected
grains were sold. Gbénou-Sissinto ef al. (2018) on the other hand reported a mixed effect on the perception of the cost
of the storage structure. The positive or negative impact of the perception of cost on adoption was based on the segment
of society they belonged to.

CONCLUSION AND RECOMMENDATIONS

The study investigated the types of seed storage structures used by maize seed traders in the Brong-Ahafo region of
Ghana and the factors that determined their choice. A census of the population was taken and data from the survey was
fitted using a logistic model. About 78% of the traders sampled stored their seeds in concrete structures with the
remaining stored mainly in metal structures. Traders who stored in concrete facilities were more experienced and also
sold larger quantities of maize seed than those who stored in metal structures. Additionally, concrete structure users had
greater access to credit facilities than metal storage users.
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The empirical logit results show that, with the increasing age of maize seed traders, metal structures were preferred
whiles an increase in years of trading in maize seed led to the use of concrete structures. Also, storage duration and
perception of higher rent cost of concrete structures negatively influenced its usage.

The study recommends that, in generating and disseminating seed storage technologies to seed traders, factors such as
age, experience, storage duration and perception of rent charges are important factors to consider to promote adoption.
Therefore, any strategies aimed at improving or introducing storage structures to traders should consider these factors
in their implementation. To ensure that seed traders can obtain loans to support their business thereby enhancing seed
availability, accessibility and seed security the promotion of concrete storage structures is required as users had greater
access to credit.
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