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Abstract 
The utilisation of improved seeds is reliant on distribution system and farmers’ preferences in using the seed. 
Primary data were collected from key informant interviews in seed delivery chains and a farmer survey to 
analyse the northern Ghanaian seed delivery systems and factors influencing the adoption of improved seed by 
farmers. The seed system in Ghana is made up of three main components; a formal seed system, an informal 
farmers’ seed system and a quasi-formal seed system. The seed chain starts with breeder seed production by 
Council for Scientific and Industrial Research (except for imported seed) and ends with the grain farmer as the 
final consumer. The communication flows between members, strength of relationships and farm characteristics 
reveled to be affecting the improved seed uptake by smallholders in Northern Ghana. The study highlights the 
value of strengthening the seed delivery system and improving the availability and accessibility of improved 
seed varieties. 
Keywords: adoption of improved maize varieties, certified seed, farmer preferences, seed delivery system, 
smallholder farmers, northern Ghana 

1. Introduction 
The role of seeds as an agricultural input technology cannot be underestimated as it is an indispensable input in 
any agricultural production system (Almekinders & Louwarrs, 2008). Seeds are the most important input in any 
crop-based farming system (Muthoni & Nyamongo, 2008; Tripp, 2003; Mc Guire, 2001; Cromwell, 1996; 
Almekinders & De Boef, 2000). Seed quality determines the overall grain yield and the market value of the final 
product (Louwaars & De Boef, 2012). Hence, improved seed could be considered as the most important 
technology that substantially contributes towards crop productivity irrespective of other inputs (Cromwell, 
Friis-Hansen, & Turner, 1992).  

Traditionally in Ghana, seeds were either exchanged from farmer-to-farmer or were sourced from local markets 
(Cromwell, Friis-Hansen, & Turner, 1992). Over time formal seed delivery systems have emerged, however the 
traditional or informal seed delivery systems are still in existence in most parts of Ghana (Almekinders & De 
Boef, 2000; Cromwell, 1996; Loch & Boyce, 2003; Mc Guire, 2001; Ndjeunga, 2002; Rao, 2004). This informal 
seed system describes the process where farmers acquire seeds from traditional sources based on seed exchange 
or gift or purchase from other farmers and local markets (Pandey et al., 2011). Comparatively, the informal seed 
system is not characterised, regulated and supervised by any private or public institution but dominated by 
smallholder farmers (Etwire et al., 2013a). The informal seed system comprises about 80 percent of the total 
seed system for most staple crops in Ghana (Louwaars & Boef, 2012). Within this informal system, seed 
varieties are selected, multiplied and distributed at the local level based on traditional knowledge (Etwire et al., 
2013a). According to Pandey et al. (2011), smallholder farmers combine different crops and manage to maintain 
the genetic diversity usually consisting of the traditional landraces. 

In contrast to the informal seed distribution system, the formal seed system notably ensures the development and 
distribution of improved seed varieties through a series of interdependent activities. Muthoni and Nyamongo 
(2008) loosely describe the formal seed system as a set of organisations made up of national research institutes, 
seed companies, extension programs and non-governmental organisations (NGOs) involved in the production 
and distribution of certified seed varieties. This definition fails to emphasize on the linkages or interactions 
between the institutions and the support involved in the production and marketing of seed. Loch and Boyce 
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(2003) provide a more complex description that captures the essential characteristics of the formal seed system. 
They define the formal seed system as a framework of institutions linked together through a combination of 
components and processes of production, multiplication, storage and marketing of improved varieties of specific 
quality along with the interactions and support to make seed available to a particular end user (Loch & Boyce, 
2003). Hence, the formal seed system may be characterised by a chain of longitudinal integration of activities 
from germplasm manipulation and selection to purchasing of seed by final customers (farmers) through 
successive generations (Cromwell, Friis-Hansen, & Turner, 1992).  

Hybrid seed system is an emerging seed distribution system in Ghana where the community seed production is 
being promoted by development projects to compliment the formal seed system and thereby making improved 
seeds accessible to local communities (Louwaars & De Boef, 2012; Etwire et al., 2013a). These projects access 
certified foundation seeds from the formal system and pass them to farmer groups based locally (Etwire et al., 
2013a). Usually, these farmer groups receive chemical inputs and capacity building support from the projects and 
the associated costs are repaid after selling their harvest. Thereby, this system aims to improve farmer’s access to 
certified seeds (Etwire et al., 2013a). 

Despite the interventions in developing a formal seed distribution system in Ghana, it has been noted that the 
formal seed delivery system has not lived up to expectations in terms of ensuring effective delivery of certified 
seeds to smallholder farmers (Cromwell, Friis-Hansen, & Turner, 1992). Within the formal seed delivery system, 
more emphasis has been placed on developing the physical aspects such as breeding new seed varieties, 
multiplication, processing, storage and marketing rather than addressing key institutional issues that can assist 
the system to perform effectively (Niangado, 2010; Cleaver, 1993). There also appears to be little interaction and 
communication among various actors within the seed delivery chain in northern Ghana which has resulted in a 
weak system that supplies less than 20 percent of the seed requirement of farmers (Etwire et al., 2013a; Tripp & 
Mensah-Bonsu, 2013). Even though similar actors on different seed delivery channels have similar goals, they 
appear to be operating in isolation resulting in duplication and dissipation of effort. Smallholder farmers play a 
key role in the adoption process of certified seed varieties for cultivation (Tripp, 2006). However, there is little 
documentation of smallholder farmers’ preferences for a particular seed crop variety in Ghana (Tripp & 
Mensah-Bonsu, 2013; Horna & Nagarajan, 2010). Consequently, this may have led to the persistent absence of 
alternatives in providing efficient seed delivery services to smallholder farmers (Cromwell, Friis-Hansen, & 
Turner, 1992).  

Furthermore, most agricultural development projects implemented in Ghana have placed less attention in 
facilitating seed delivery to poor smallholder farmers as compared to other inputs such as fertilizers and 
pesticides (Louwaars & De Boef, 2012). The seed delivery system is subject to constraints which reduce the 
ability to reach smallholders. There are untapped opportunities within the seed delivery system that could be 
harnessed to improve the performance of the distribution system. However, these constraints and opportunities 
have not been well documented and prioritized. This study explores how the formal seed delivery system in 
northern Ghana operates and using maize as an example it identifies the factors that influence the adoption of 
improved seeds. The specific aims of this study are to:  

(1) map the key players, their goals, functions, relationships and the flow of information in the seed delivery 
system in northern Ghana,  

(2) rank smallholder farmer preferences for improved maize seeds, and 

(3) identify the factors that influence the level of adoption of improved maize seeds.  

Through the first objective, this study aims to provide a snapshot view of the five common staple crops’ – maize, 
groundnut, cowpea, sorghum and millet – seed delivery system in northern Ghana. This includes an 
identification of various actors and the relationships between them. The study will therefore make an empirical 
contribution to the literature on seed systems in Ghana. Through the second and third objectives, this study 
specifically focuses on maize and identifies the smallholder farmer preferences and factors that influence the 
level of adoption of improved seeds varieties. An understanding of specific farmer related factors are crucial in 
bridging the researcher-farmer gap and thereby to improve the utilisation of improved seed varieties. 

2. Method 

2.1 Study Area 

Northern Ghana (Northern Region, Upper East Region and Upper West Region) was purposively selected 
because it is one of the intervention areas of the project, “Unlocking the opportunities for a sustainable seed 
system in West Africa” which was funded by Australian Aid, coordinated by the West and Central African 
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Council for Agricultural Research and Development (CORAF/WECARD) and implemented in Ghana by 
CSIR-SARI (Council for Scientific and Industrial Research). A map of the study area is shown in Figure 1 
below. 

 

 

Figure 1. Administrative map of Ghana (Ghana Statistical Service, 2011) 

 

2.2 Data and Data Sources 

Primary data were collected through field surveys in two stages. The first stage involved in-depth discussions 
with various actors within the seed delivery system. Five topic guides were developed for this study and the 
required ethical clearance was obtained from the Research Committee of the School of Agriculture and Food 
Sciences, the University of Queensland. These topic guides were used to guide the discussions with research 
scientists at the Savanna Agricultural Research Institute of the Council for Scientific and Industrial Research 
(CSIR-SARI) (n=2), seed distributors (n=14), Ghana Seed Inspection Division (GSID) (n=2), seed companies 
(n=5), registered seed producers (n=12), community seed growers (n=8), and finally the grain farmers (n=204). 
All actors within the seed delivery system, with the exception of grain farmers, were identified through snowball 
sampling technique. Grain farmers were identified through a multi stage sampling technique. In accordance with 
the ethical requirement, each survey participant who willingly volunteered to participate endorsed a consent form. 
The discussions were centered on understanding the functions, relationships and flow of information in the seed 
delivery system with respect to maize, groundnut, cowpea, sorghum and millet. 

The second stage of the data collection involved a survey of maize farmers to understand their utilization 
patterns, preferences, costs, accessibility and seed quality and their socio-economic characteristics. In addition, 
farmers were also asked to rank the factors that affect farmer’s preference for certified seeds. Ten factors were 
identified based on a literature review and a reconnaissance field visit during the preparatory stage of the survey. 
These factors include seed availability, affordability, availability of grain market, pest and disease resistance, grain 
price or profitability, seed packaging, taste and nutrition, grain size, fertilizer requirement and maturity period. A 
detailed questionnaire was designed to gather specific information from farmers and was pre-tested upon 
obtaining the ethical clearance. Using a simple random sampling technique, three districts in Northern Region 
and two districts each in Upper East and West regions and ten communities in Northern Region and five 
communities each in Upper East and West regions were selected. Ten grain farmers were randomly selected from 
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each of these communities. The study recruited experienced staff from CSIR-SARI whom had been trained 
before embarking on data collection. In total, 204 questionnaires were completed in January 2014 through a 
household survey. 

2.3 Method of Analysis 

Based on the qualitative data gathered through in-depth discussions value exchanges were mapped as a flow 
diagram showing goods and services, knowledge flow and creation of intangible value. Value is not only limited to 
producing and selling seeds but also developing linkages (Baig & Akhtar, 2011). Therefore, by adopting value 
chain assessment tools, functions, relationships and information flows that exist between different actors were 
identified and mapped. 

Farmer rankings on preferences on certified seeds were analysed by using Kendall’s Coefficient of Concordance. 
Thereby the null hypothesis ‘there is no agreement between grain farmers on their rankings’ was tested. The 
socio-economic characteristics of farmers were analysed using descriptive statistics, which were disaggregated 
based on adopters and non-adopters of improved maize varieties. Then, the factors influencing adoption of 
improved maize varieties were analysed by using logistic regression. According to Greene (2003), the decision to 
adopt could be explained based on random utility. Farmers will therefore adopt an improved maize variety if it 
provides them more satisfaction relative to a traditional maize variety. Analysis was undertaken in SPSS version 
(ABM Corp, 2013). 

According to Gujarati (2004), the probability that a farmer will adopt an improved maize seed variety can be 
represented with equation (1); 
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Similarly, the probability of a farmer not adopting an improved maize seed variety can also be represented with 
equation (2); 
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Therefore, the odds ratio of a farmer adopting an improved maize seed variety can be computed with equation 
(3) 
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Taking the natural log of equation (3) yields; ݅ܮ = ݈݊ ൬ ܲ݅1 − ܲ൰ = 1ܤ + 2ܤ ݅ܺ  

 

(4)

Where B1and B2are parameter estimates andXi are a set of explanatory variables (Table 1). The study relies on 
marginal effects for discussion instead of the coefficient estimates since it provides both magnitude and direction 
of change. The empirical model estimated by the study is presented as equation (5); 
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Table 1. Description of the variables used in the logistic model 
Variable Description Unit of Measurement 

UER Located in Upper East Region Dummy variable; 1 = Yes, 0 = Otherwise 

UWR Located in Upper West Region Dummy variable; 1 = Yes, 0 = Otherwise 

Gend Gender of grain farmer Dummy variable; 1 = Male, 0 = Female 

Educ Had formal education Dummy variable; 1 = Yes, 0 = Otherwise 

HHSize Household size Number 

1000Inc Annual income is less than GH¢1000 Dummy variable; 1 = Yes, 0 = Otherwise 

1500Inc Annual income of GH¢1001-1500 Dummy variable; 1 = Yes, 0 = Otherwise 

2000Inc Annual income of GH¢1501-2000 Dummy variable; 1 = Yes, 0 = Otherwise 

2500Inc Annual income of GH¢2001-2500 Dummy variable; 1 = Yes, 0 = Otherwise 

Fmsize Farm size Hectares 

CertCowp Cultivates certified cowpea seed Dummy variable; 1 = Yes, 0 = Otherwise 

 

3. Results and discussion 
Analysis of the data shows that the formal and quasi-formal seed systems in northern Ghana is characterised by 
multiple seed delivery channels as shown in Figure 2. Breeder seed is produced within the formal seed system, 
and multiplied to produce foundation seed. Foundation seed is further multiplied to produce certified seed for 
sale to grain farmers. Ghana Seed Inspection Division (GSID) of Ministry of Food and Agriculture is the agency 
responsible for seed certification. Analysis of the data shows that two institutes of the Council for Scientific and 
Industrial Research (CSIR), which are, Savanna Agricultural Research Institute (SARI) and Crops Research 
Institute (CRI) are the main sources of breeder and foundation seeds utilized by seed companies, registered seed 
producers and community seed growers to produce certified seeds in northern Ghana. The Grains and Legumes 
Development Board (GLDB) was also found to be an important source of foundation seed. The following formal 
and semi-formal seed delivery channels were identified in northern Ghana: 

(1) Imported seed is the only seed delivery channel that does not start with the breeder seed, by multinational 
companies such as WIENCO. CSIR is then contracted to conduct field trials in order to generate relevant local 
data for certification purposes. After certification, the imported seed is then sold to grain farmers through seed 
distributors 

(2) Breeder seed produced by CSIR and used to produce foundation seed. 

(3) Seed companies use foundation seed and multiply up to certified seed and sell to farmers. 

(4) Seed companies recruit farmers as out-growers for the certified seed production. It is bought by the seed 
companies and resold to farmers. Community seed production in this sense can be viewed as a seed company 
having large tracts of land and recruiting farmers as growers.  

(5) NGOs and projects to procure foundation seed from either CSIR or GLDB and recruit lead farmers as 
community seed growers and then provide them with inputs and capacity building to produce certified seed. The 
certified seed produced is then absorbed by the NGO or project and subsequently sold or donated to their target 
farmers.  

(6) The distribution of imported seed to victims of disasters such as floods, drought and wild fires. Relief 
agencies such as the National Disaster Management Organisation (NADMO) and some NGOs are able to access 
seed aid from foreign countries or donors in times of disaster which is subsequently distributed to grain farmers.  

Promotion of the use of certified seed among farmers appears to be one area of intervention that is receiving a lot 
of attention. In a bid to make certified seed readily available to their target farmers, NGOs procure seeds from 
CSIR. According to Almekinders (2000), seed relief and external seed sources are a threat to the development of 
the local seed system. For example, the local economy and genetic diversity may be undermined.  

Policy, finance and transport are cross cutting issue affecting the seed delivery system in northern Ghana. The 
Plants and Fertilizer Act, Act 803, was passed by the parliament of Ghana in 2010. The Act addresses issues of 
seeds, plant protection and fertilizer control. With respect to seed, the Act addresses pertinent issues on the 
registration of seed importers and exporters, production and marketing, quality control and the establishment of a 
national seed council. Firstly finance and then transport appears to be critical for certified, foundation and 
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breeder seed production. Whereas breeder seed development is dependent on donor funds and grants, foundation 
and breeder seed production depends on loans and savings. Transport plays an important role in moving seed 
from the breeders to certified seed producers. Transport also plays a critical role in making certified seeds 
available to grain farmers. 

3.1 Key Players, Their Goals, Functions, Relationships and Information Flow in the Seed Delivery System 

The key players in the seed delivery system in northern Ghana are CSIR, seed companies, registered seed 
producers, community seed growers, seed distributors, NGOs, relief organisations, GSID and grain farmers. The 
various players are discussed below. 

3.1.1 Council for Scientific and Industrial Research (CSIR) 

The Savanna Agricultural Research Institute, is one of the 13 research institutes of the CSIR which is located in 
northern Ghana. The core mandate of CSIR-SARI is to conduct research into food and fibre crops in order to 
increase productivity of farmers in northern Ghana. CSIR-SARI conducts its research through a 
multidisciplinary farming systems approach. Their information flows directly from extension arm of Ghana Seed 
Inspection Division (GSID) of the Ministry of Food and Agriculture (MoFA) and farmers leading to 
establishment of good relationships.  Between the seed companies and registered seed producers the 
information flow is adversarial, especially in the sale of foundation seed leading to poor relationships. 

3.1.2 Seed Companies 

Establishment and operation of seed companies by entrepreneurs is a relatively new venture in northern Ghana. 
None of the seed companies in northern Ghana has employed the services of a seed breeder or has the capacity to 
process their own seed. They all depend on processing facilities at the Ministry of Food and Agriculture. Even 
though access to long-term finance appears to be a challenge, certified seed production by seed companies is 
relatively mechanised as compared to other seed producers. It was observed that seed companies cultivate the 
largest area (about 104 Ha) of land and they were headed by educated males. Seed companies work very closely 
with CSIR, MoFA and farmers in implementing donor funded projects and hence have established good 
relationships. There is a regular information flow to and from research and extension agents in terms of sharing 
new improved varieties and good agricultural practices. 

3.1.3 Registered Seed Producers 

All registered seed producers interviewed were males who were mostly heads of their households. About a third 
of them were educated and the average seed field size was 7 hectares. Registered seed producers are interested in 
producing seeds and make them readily available to grain farmers and to maximise their profits. Analysis of the 
data shows that these registered seed producers have purely price-based relationships with both CSIR and GLDB 
in purchasing foundation seeds. However, it was revealed that they develop very good relationships when they 
are working on donor funded projects. In contrast, they have built stronger relationships with GSID, seed 
distributors and some farmers during the process of selling certified seeds. 

3.1.4 Seed Distributors 

Seed distributors have a good relationship with seed companies and registered seed producers. They cooperate 
with each other and are in constant communication with the seed growers especially during the rainy season. 
Seed distributors serve as a link between seed growers and grain farmers by either communicating the 
characteristics of certified seed or providing feedback on their performance. 

3.1.5 Non-Governmental Organisations and Relief 

Non-governmental organisations and relief projects have good relationships with donors, grain farmers, CSIR 
and MoFA with information flow being both ways. 

3.1.6 Community Seed Growers 

Community seed growers have good relationships with smallholder grain producers, seed companies and NGOs 
or projects. There is also healthy communication and information flows among them since they are directly 
involved with the NGOs or a project where they constantly interact. 

3.1.7 Ghana Seed Inspection Division (GSID) 

The main goal of this division is to inspect and certify the production and sale of foundation and certified seed. 
They are also responsible for regulating seed importation and exports as well as field inspection and laboratory 
testing of seeds. GSID manufactures and sell plain packaging materials to seed producers. Information about the 
seed and source of seed is usually printed on a sheet of paper and inserted into the bag by seed growers. The 
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GSID directly communicate with Seed Producers Association of Ghana, (SEEDPAG) through Research 
Extension and Linkage Committees (RELC) meetings where they interact and share any information on seed 
availability and discuss constraints in the formal seed delivery system.  
3.1.8 Grain Farmers 

Grain farmer’s goal is to increase farm productivity and incomes, and they use certified seed. Grain production is 
mostly undertaken by smallholder, subsistent and rain-fed farmers under low levels of mechanisation. They have 
strong relationships with each other as well as with MoFA and through the extension agents. Grain farmers 
receive information from various actors in the seed delivery system as well as from radio. 

 

Table 2. Characteristics of various actors within the seed delivery system 

Key Player/ 
Actor 

Goal Functions Relationship Information flow 

CSIR/ 
Researchers 

The core mandate of 
CSIR-SARI is to conduct 
research into food and fibre 
crops in order to increase 
productivity of farmers in 
northern Ghana 

Breeding of new varieties. 

Adaptation of existing 
varieties. 

Production of foundation 
seed. 

Capacity building services. 

Good relationships with 
extension agents and 
farmers. 

Adversarial relationships 
with the rest of the chain 
members. 

 

Direct flow of information to 
extension agents and grain 
producers.  

Some information flow to 
seed companies and 
registered seed producers 
especially on donor funded 
projects. 

Seed 
companies 

Increase sales, Maximize 
profits, Legal recognition 

Certified seed production Good relationships with 
research, extension agents 
and farmers 

Regular information flow to 
and from research and 
extension agents. 

Registered 
seed 
producers 

Maximizing profits and 
making seeds readily 
available to grain farmers 

Production, promotion and 
provision of extension 
services on certified seed 
use. 

Price-based discussions 
with research, Grains and 
Legumes Development 
Board, seed distributors 
and grain farmers. 

Reciprocal information flow 
to extension agents, research, 
Grains and Legumes 
Development Board, seed 
distributors and grain farmers.

Seed 
distributors 

Maximise sales by reaching 
several farmers with 
genuine agro inputs 
including certified seed 

Agro input distribution and 
general advice on the use of 
their products 

Good relationships with 
seed companies, 
registered seed producers 
and grain farmers 

Serve as a link between 
research and grain farmers 

NGOs and 
Relief 

Ensuring food security, 
poverty alleviation as well 
as emergency relief 

Capacity building activities, 
on-farm demonstration of 
use of certified seed, 
advocacy and lobby, 
provision of grants and 
mentorship 

Good relationships with 
donors, grain farmers, 
research and extension 

Reciprocal information flow 
with donors, grain farmers, 
research and extension 

Community 
seed growers 

Promote good agronomic 
practice and produce good 
quality seed 

Certified seed production Good relationship with 
grain farmers, seed 
companies and NGOs or 
project 

Healthy communication and 
information flow with grain 
farmers, seed companies and 
NGOs or project 

Ghana Seed 
Inspection 
Division 

Inspect and certify the 
production and sale of 
foundation and certified 
seed 

Registration of seed growers 
and seed dealers Regulating 
seed importation and 
exports 

Good relationships with 
seed growers, research 
and extension 

Information flows to seed 
growers, research and 
extension 

Grain farmers Increase farm productivity 
and incomes 

Grain production Good relationships with 
researchers, seed 
distributors, seed growers 
and NGOs 

Information flow from 
researchers, seed distributors, 
seed growers and NGOs 
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Seed 
Growers 

NGOs, 
Projects, 

Relief 

Imported 
Seed 

CSIR (SARI and CRI) 

CSIR (SARI and CRI) and GLDB 

Seed 
Companies 

Grain  
Farmers 

Seed 
Distributors 

Community Seed 
Growers 

Grain Farmers Grain 

Breeder Seed 

Foundation 
Seed 

 
 
 

Certified 
Seed 

     
One-way 

         
Reciprocal 

         
Imported 

Flow    
of     

          
Provision of 

         
Cross cutting issues 

POLICY, FINANCE AND TRANSPORT

 
Figure 2. A flow chart of the seed delivery system in northern Ghana 

 

3.2 Smallholder Farmer’s Preference for Improved Maize Seed Varieties 

Ten factors that are important in influencing the grain farmers’ decision to use certified seeds were identified 
during the interviews had in the first phase of data collection. Grain farmers were then asked to rank these 10 
factors during the second phase of the data collection. Results of the Kendall’s Coefficient of Concordance for 
both the combined and regional dataset is presented in Table 4. Factors that are ranked highly by farmers have 
lower mean ranks and vice versa.  
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Availability of certified seed, affordability, availability of a grain market, ability of certified seed to tolerant pest 
and disease, profitability of grain production and packaging of certified seed are the factors that were ranked 
highly by grain farmers as important in influencing their decision to utilize certified seed. Grain size, fertilizer 
requirement and maturity period were ranked as the least important factors. About a quarter (24.8%) of the 
farmers agree with each other on their rankings. The level of agreement is highest among farmers in the Upper 
West Region (33.9%) and lowest for farmer in the Northern Region (28.8%) hence farmers in the latter region 
are more heterogeneous in their rankings. 

 

Table 4. Factors that influences grain farmers’ decision to use certified maize seed 

Characteristics 

Mean Rank 

Northern 

Region 
Upper East Region

Upper West 

Region 
Overall 

Seed availability 3.41 4.30 2.90 3.51 

Affordability 3.81 3.18 3.39 3.55 

Available grain market 4.34 6.03 5.04 4.92 

Pest and disease resistance 5.30 5.01 5.26 5.22 

Grain price/profitability 4.67 5.81 6.05 5.28 

Packaging 6.54 3.19 4.93 5.33 

Taste and nutrition 5.32 6.54 6.30 5.85 

Grain size 7.02 7.05 6.81 6.98 

Fertilizer requirement 7.29 6.44 7.12 7.04 

Early maturity 7.31 7.45 7.21 7.32 

N 105 50 49 204 

Kendall’s Coefficient of Concordance 0.288 0.304 0.339 0.248 

Chi-Square 271.958 136.662 149.560 455.913 

Degrees of freedom 9 9 9 9 

Asymp. Sig. <0.001 <0.001 <0.001 <0.001 

 

3.3 Level of Adoption of Improved Maize Seed Varieties 

Seventy percent of the sampled grain farmers reported using improved maize varieties such as Obatanpa, 
Omankwa, Okomasa, Dorke and Aburohemaa. These varieties were all developed by the CSIR in collaboration 
with the International Institute of Tropical Agriculture (IITA) and International Centre for Maize and Wheat 
Improvement (CIMMYT). Even though some farmers reported cultivating improved varieties since those 
varieties were procured from formal sources, they did not readily know the names of the varieties. All varieties 
reported are open pollinated hence it is common for farmers to keep on recycling the seeds after initial purchase.  

Improved maize varieties are generally high yielding with different maturity periods and are also tolerant to 
stresses such as drought and striga. In this study, only 30 percent of the farmers indicated that they use local 
maize varieties. Traditional varieties are usually full season landraces and tend to be well adapted to local 
conditions. According Wiredu et al. (2010), 95 percent of farmers in northern Ghana are using improved maize 
varieties. Ragasa et al. (2013) estimated that 61 percent of maize area in Ghana is cultivated with improved 
varieties. On the other hand, in Tanzania, Kassie et al. (2012) estimated an adoption rate of 76.5 percent of 
improved maize varieties. About 53 and 47 percent of well and poorly endowed households respectively, were 
reported to have adopted improved maize varieties in Ethiopia (Legese et al., 2009). In the coastal lowlands of 
Kenya, adoption of improved maize varieties was estimated to be 40 percent (Wekesa et al., 2003). 

Northern Ghana is patrilineal in nature hence males are normally the household heads and therefore have access 
and control over household resources. Males often dominate farmer-based organisations and are usually leaders 
of communities and associations. Males appear to be dominating maize production with women playing critical 
roles in the farming process and dominating in post-harvest and marketing activities. The proportion of males 
who have adopted improved maize varieties (90.8%) were significantly higher the proportion of males who are 
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yet to adopt improved maize varieties (83.9%). GSS, 2013 estimates that about 47% of agricultural household 
heads in Ghana have never had any form of formal education. Similarly, the farmer survey highlighted that 63 
percent of farmers had no formal education. The proportion of educated farmers who have adopted improved 
maize varieties (21.8%) is significantly higher than the educated farmers who are yet to adopt (16.1%). Educated 
farmers are able to read basic instruction and appreciate seed characteristics. They usually act as the secretaries 
of farmer-based organisations and are often the favourites of extension workers especially those who do not 
understand the local dialects. An educated farmer is also more likely to have another occupation as well as seek 
for agricultural information. In this study, the mean household size of the respondents was found to be 14. The 
size of the households may be as a result of the extended family system and polygamy. Household members are 
a source of family labour. The size of the household has implications on household food security and poverty. 
The finding of this study is higher than a recent estimate by GSS (2013) who reported a household size of 5 
persons for rural households in Ghana. On average, farmers who are yet to adopt improved maize varieties had 
significantly large farm sizes (4.2 hectares) as compared to farmers who have adopted (3.1 hectares) certified 
maize seed. Farm size has implications on the amount of resources required for farm investment. MoFA (2011) 
reported that about 90 percent of agriculture in Ghana is on smallholder basis. 

Results revealed a negative relationship between income and the use of improved maize varieties for farming. 
Many farmers with a relatively low income have adopted improved maize varieties compared to their higher 
income counterparts (Table 5). This could be due to their greater reliance on farming and use of better 
technologies that can improve their income levels. Furthermore, this could also be attributable to their access to 
improved maize seed varieties through agricultural projects and NGOs as these farmers are targeted by projects 
due to their vulnerability. A higher proportion of farmers who have adopted improved maize varieties also utilize 
certified cowpea (50.0%) seed as compared to farmers who are yet to adopt (33.3%). Farmers who cultivate 
certified cowpea seed are more likely to know the benefits of planting certified seeds. Such farmers are also 
more likely to be exposed to improved maize varieties since both seeds are usually sold by the same agro-input 
dealer. Extension workers often encourage farmers to rotate legumes with cereals such as maize. It is not 
uncommon for farmers to use incomes for cowpea production to invest on their maize farms. 

 

Table 5. Socio-economic characteristics of grain farmers 

Variable 
Percent 

Adopters Non-Adopters 

Male  90.8* 83.9* 

Formal education  21.8* 16.1* 

Farm income below GH¢1000.00 46.5 43.5 

Farm income of GH¢1001-1500 26.8* 12.9* 

Farm income of GH¢1501-2000 7* 14.5* 

Farm income of GH¢2001-2500 4.2* 14.5* 

Cultivate certified cowpea seed 50.0 33.3 

 Mean 

Household size (Number) 14.0 14.2 

Farm size (ha) 3.1* 4.2* 

* denotes statistical significance at less than p=0.05 

 

3.4 Factors Influencing Adoption of Improved Maize Varieties 

The study utilizes the marginal effects of the logistic model to discuss the factors that influence the adoption of 
improved maize seed varieties. Result shows household size and farm size were the only factors that 
significantly influence farmers’ decision to use certified maize seed (Table 6). The probability of using an 
improved maize variety increases marginally as household size increases by one more person. Farmers with large 
households are usually wealthy hence such farmers are usually capable of purchasing improved maize varieties. 
Also, there appears to be a direct relationship between household size and social interaction and networking 
hence as the household size increases, there is an increased possibility of members being exposed to improved 
maize varieties which is a necessary condition to adoption.  
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In northern Ghana, farmers who have large households tend to be regarded highly and are usually opinion 
leaders hence such farmers are often the first point of contact in introducing communities to a new technology or 
variety. In addition, the likelihood of adopting improved maize varieties that are high yielding increases as 
household size increase as result of the need to provide food for additional household members. This result is 
consistent with Awotide et al. (2012) and Jaleta et al. (2013) who reported a positive and significant relationship 
between household size and adoption of improved rice varieties in Nigeria and Ethiopia respectively. Mignouna 
et al. (2010) and Kassie et al. (2012) did not however observe any significant relationship between family size 
and adoption of improved maize varieties. Legese et al. (2009) found out that family size and adoption of 
improved maize varieties were inversely related. 

The likelihood of adopting improved maize varieties decreases marginally as farm size increases by an additional 
hectare. Putting an additional hectare of land under cultivation requires additional resources not only for seed but 
also chemicals, labour and farm operations. Most smallholder farmers are usually resource poor and are therefore 
unable to manage large farm sizes with their meagre resources. Smallholder farmers therefore try to minimize 
cost anytime they expand their farms by using traditional seed instead of buying certified seeds which are 
perceived to be expensive. Smallholder farmers without any alternative livelihood usually do not want to take 
risks in their farming activities hence in expanding their farms; they tend to cultivate their own saved seed since 
they are certain about them. Extension workers who promote the use of improved maize varieties also encourage 
intensification instead of putting more land under cultivation. Farmers who have adopted improved maize 
varieties are therefore less likely to put more land under cultivation and vice versa. Also as farm size increases, 
the probability of getting free and adequate improved maize varieties from friends, seed growers and project for 
the additional land decreases, hence such farmers may have to rely on their own seed.  

The finding of this study is not consistent with Awotide et al. (2012) who observed a positive and significant 
relationship between farm size and intensity of adoption of improved rice varieties in Nigeria. The finding of this 
study however collaborates that of Legese et al. (2009) who observed that wealthy Ethiopian households are less 
likely to adopt improved maize varieties as farm size increases. A negative but insignificant relationship was also 
found between poorly endowed households and improved maize variety adoption. Farmers with smaller farm 
sizes are more likely to adopt improved maize varieties in order to increase their production unlike farmers with 
larger farm size who may able to meet their grain requirement by putting more land under cultivation instead of 
adopting improved maize varieties (Legese et al., 2009). Wekesa et al. (2003), Mignouna et al. (2010) and Jaleta 
et al. (2013) did not however observe any significant relationship between adoption of improved maize 
technologies and farm size. 

 

Table 6. Marginal effects of factors influencing adoption of improved maize varieties 

Variable 
Marginal Effect

Standard 
Error 

Z P > ǀZǀ [95% Conf. Interval] 

Upper East Region 0.0912 0.1094 0.83 0.405 -0.1233 0.3057 

Upper West Region 0.2059 0.1392 1.48 0.139 -0.0670 0.4788 

Gender 0.1590 0.1489 1.07 0.286 -0.1329 0.4508 

Formal education 0.0742 0.1073 0.69 0.489 -0.1361 0.2844 

Household size 0.0191 0.0081 2.36 0.018 0.0032 0.0349 

Income less than GH¢ 1,000 0.1950 0.1408 1.39 0.166 -0.0809 0.4708 

Income of GH¢ 1,001-1,500 0.0335 0.1303 0.26 0.797 -0.2220 0.2889 

Income of GH¢ 1,501-2,000 -0.1903 0.1229 -1.55 0.122 -0.4312 0.0506 

Income of GH¢ 2,001-2,500 -0.1127 0.1319 -0.85 0.393 -0.3712 0.1457 

Farm size (ha) -0.0444 0.0191 -2.33 0.020 -0.0818 -0.0071 

Cultivates certified cowpea seed 0.1318 0.1017 1.3 0.195 -0.0675 0.3310 

Wald chi2 (11) 18.99 

Prob > chi2 0.0413 

Pseudo R2 0.1998 

Log pseudo likelihood -38.913745 
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4. Conclusions and Recommendations 
The seed system in Ghana is made up of three main components; a formal seed system, an informal farmers’ 
seed system and a quasi-formal seed system. Multiple seed delivery channels are described and Ghana Seed 
Inspection Division (GSID) of MoFA is the agency responsible for seed certification. Two institutes of the 
Council for Scientific and Industrial Research (CSIR), are the main sources of breeder and foundation seeds 
utilized by seed companies, registered seed producers and community seed growers to produce certified seeds. 
All seed starts with breeder seed production by CSIR except for imported seed.  

Policy, finance and transport are issues affecting the seed delivery system in northern Ghana. Communication 
and information flows are working well among actors in the seed delivery system in northern Ghana when there 
are direct relationship with actors, however are weak among actors that do not have direct relationships. 
Constraints prioritised by CSIR include lack of irrigation facilities, inadequate storage facilities, and an unknown 
demand for breeder and foundation seed, inadequate human resource and absence of patent rights over released 
varieties. There are opportunities within the system which can be harnessed to strengthen the system and these 
include availability of large hectares of arable land and availability of development partners or donors.  

Availability of certified seed, affordability, available grain market, tolerance to pest and disease, grain price and 
seed packaging are the factors that were ranked highly by farmers in considering to use certified seed. Early 
maturity, fertilizer requirement and grain size were ranked lowly. About 70 percent of the sampled grain farmers 
reported using improved maize varieties. The probability of using an improved maize variety increases 
marginally as household size increases. The likelihood of adopting improved maize varieties decreases 
marginally as farm size increases by an additional hectare. 

The findings of this study have important policy implications. First, given the unclear relationship and minimal 
information flow among members of the seed delivery system, there is a need to build the capacity to vertically 
integrate players in building an effective seed delivery system for northern Ghana. Innovative platforms should 
be established in order to facilitate open communication and dialogue among all actors in the seed delivery 
system. These platforms could also serve as a channel for information flow and targets for development 
intervention. 

Capacities of research scientists and breeders to develop more pest and disease tolerant varieties will be 
important as more improved varieties become available. The capacities of seed companies should be built to 
produce foundation seed as permitted by the seed law and also to employ breeders. The innovation among these 
actors should identify areas where cost could be minimized and open more outlets and package seeds in different 
sizes in order to make seeds readily available and affordable. 

Following the passage of the seed legislation, there is now the need to establish the regulatory framework for 
effective implementation of this seed law. The plant breeder’s bill currently under consideration of parliament 
should be fast tracked and passed into a law in order to enable breeders to have patent rights over varieties that 
they develop. In addition, the private sectors should be encouraged to partner GSID in order to effectively 
undertake seed testing and certification. GSID in collaboration with law enforcement agencies should be 
encouraged to fine, arrest and even prosecute unscrupulous persons who engage in the sale of counterfeit seeds. 
Secondly, the general constraints facing the most of the members of the seed delivery system are related to 
erratic rainfall pattern, lack of irrigational and storage facilities, lack of equipment and other member-specific 
constraints. There is the need for infrastructural development. Government in collaboration with development 
partners should consider providing many more irrigation, processing and storage facilities in northern Ghana 
with specific attention to CSIR. Seed distributors should also be supported to acquire storage and warehousing 
facilities. 
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