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a b s t r a c t 

To facilitate effective provision of government support to local fabricators and improve 

their exposure to prospective clients in order to boost their productivity, it is necessary 

to understand the challenges currently impeding existing businesses as well as prospects 

at play with a view to identifying and promoting some recommendations and suggestions. 

The study explored the status, challenges and prospects of food processing equipment fab- 

ricators in three regions of Ghana: Greater Accra, Ashanti and Volta. The research gener- 

ated an updated database of fabricators, identified relevant challenges and prospects, and 

established a relationship between the education level of respondents and the types of 

food processing equipment fabricated. A total of 101 fabricators answered the structured 

questionnaire. Majority of respondents (81%) were married. 41% had junior high school and 

20% senior high school education. Farming (31%) and trading (23.8%) provided the high- 

est secondary sources of income to fabricators. 953 dependents were found to be direct 

beneficiaries of income generated from fabrication works. 33 food processing equipment 

were recorded with the fufu extruder and cassava grater obtaining the highest frequencies. 

33.9% of respondents had not registered their businesses with the Registrar General’s De- 

partment. Cross reference analysis depicted that education level of fabricators influenced 

the types of equipment fabricated; most especially in the fabrication of palm fruit boilers. 

The work recommends downward review of electricity and import tariffs of fabrication 

raw materials and machine spare parts, regular capacity building programs, and reduced 

requirements for company registration and association membership to boost productivity 

in the sector. 
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Introduction 

Background and objectives 

The agricultural sector is the mainstay of the economies of most Sub-Saharan African (SSA) countries. Agriculture pro- 

vides employment for a large percentage of the population of most African countries and contributes significantly to their 

Gross Domestic Product (GDP). In addition, agriculture employs 45% of the national labor force, far more than any other 

sector [1] with the production of crops being the largest activity with a share of 14.2% of GDP [2] . Furthermore, the agricul-

tural sector contributed 31% and 18.7% to the GDP of Ghana in 2008 and 2018, respectively [2] . To a large extent however,

the real potential of the sector and its benefit to the economy has barely been fully exploited. It is therefore imperative

to strengthen the sector by providing access to support to boost the manufacturing of food and agricultural processing 

equipment for production and processing of finished and ready-to-use food products. 

Earlier, food processing was developed to facilitate long-term storage (e.g., cooking, curing, smoking) and transport. In 

the 20th century, food processing targets increased palatability and production of indulgent products. The importance of 

food processing activities and its related effect on the economy need not be overstated. Food processing technologies are 

instrumental to reduction of food waste, food security strategies, fortification, enrichment and improved nutrition. Globally, 

food processing is big business which generates large amounts of foreign income for several countries. According to the 2016 

Annual Survey of Manufactures, food manufacturing ranked third among the US manufacturing sector in terms of number 

of employees with total fringe benefits alone estimated at over $18 billion [3] . 

Ghana’s agro-food processing sector is ranked the most important sub-sector of the manufacturing sector, with food 

and beverages representing the largest component of processed commodities [4] . However, enterprises in the sector remain 

less advanced adding relatively low value addition to agricultural produce, with relatively few linkages to markets and fi- 

nancial services partly due to their size and under-developed processes which lead them to often operate under capacity 

using inefficient technologies [5] . Though production of crops remains the largest activity (with a share of 14.2% of GDP),

Ghana’s agricultural industry is still characterized by low postharvest processing activities. Approximately 5% of raw mate- 

rials harvested crops are processed and the remainder is consumed directly [6] . For example, the total contribution of the

manufacturing sector (including activities by small, medium, and large food processing industries) to GDP, in 2017, was 4.5% 

[2] . Access to modern food processing equipment could immensely boost the activities of these firms but the related costs

associated with purchase, installation, maintenance, training, and operation are prohibitively high for most small-scale food 

processing businesses which bring to bear the importance of harnessing and developing the expertise of the local fabrication 

sector to handle the changing food processing needs of local entrepreneurs. 

Local manufacturers of food processing equipment in Ghana have the potential to provide alternatives solutions to miti- 

gate the current challenges experienced by agro-processing companies. It is however difficult to identify their contribution to 

the solutions required and those identified are of poor quality. While there is enough information on equipment fabricators 

in countries such as Uganda [7] and Nigeria [8] , there appears to be a dearth of information regarding the demographics,

activities, challenges, and opportunities of food-processing equipment fabricators in Ghana. Aside the scarcity of informa- 

tion, available information is also scattered and outdated. Further, to better understand the absence and poor quality of 

some of the equipment surveyed, it would be prudent to carry out a survey of local equipment fabricators to get a grasp of

the existing conditions in the sector. There is the need for Ghana and other middle-income countries alike, to harness fully

the benefits of agro-processing for economic development. To achieve this, local manufacturers need to be empowered to 

provide the required solutions. 

The objective of this paper therefore, was to fill the information gap by characterizing the equipment fabricators, as- 

sessing their challenges, identifying available prospects, analyzing factors which influence their activities and competitive 

abilities and recommend ways to improve the food processing equipment fabrication sector in Ghana. This paper highlights 

the role of the local equipment fabrication industry and its ability to satisfy the processing needs of large, small and medium

scale food processing facilities in Ghana. 

Brief history of food and agricultural policies in Ghana 

In the colonial era, agricultural development plans by various governors were export-oriented with the prime aim of po- 

sitioning the then Gold Coast (Ghana) as a supplier of raw materials to industries in Europe. Over time, this placed enormous

stress on the production of raw materials for export. To lighten this stress, production of processed goods was encouraged by

setting up factories within the country. Prior to independence, the development plans of the erstwhile Kwame Nkrumah-led 

CPP government in 1951 focused mainly on social services and infrastructure, which accounted for about 80% of govern- 

ment’s annual investment [9–11] . Upon becoming a republic in 1960, a socialist and co-operative program for industry, and 

the mechanization and diversification of agriculture was adopted as a strategy for decolonizing Ghana’s economy, which was 

to be driven by the Volta River (Akosombo) hydroelectric dam [10 , 12] . Further, under the leadership of Dr. Kwame Nkrumah,

the ‘import-substitution’ strategy was implemented. The first national comprehensive agro-industrial policy was rolled out 

in 1962 under a seven-year plan (1963/64 to 1969/70) for national reconstruction and development. This became the earliest 

attempt to promote agro-processing in Ghana [13] . 
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Between 1966 and the early 1980s, changes in government led to implementation of alternating socialist and capitalist 

policies on agricultural promotion. To facilitate this, the Agricultural Development Bank (ADB) was established in the late 

1960s to extend credit facilities to small-scale farmers with the hope of liberalizing the economy and pushing for private 

sector-led growth [5 , 14] . Between 1972 and 1974, the agricultural sector also received a boost from the Acheampong-led

administration with the introduction of policies such as ‘Operation Feed Yourself’ and ‘Operation Feed Your Industries’ which 

encouraged individuals to take up agricultural activities [5] . 

During the Rawlings-led NDC Administration, between 1991 and 20 0 0, the Medium-Term Agricultural Development Pro- 

gram (MTADP) was the main policy document implemented aimed at providing a comprehensive framework for the en- 

hanced growth of the agricultural sector. Other policies including the Agricultural Diversification Project (ADP, 1991–99), 

National Agricultural Research Project (NARP, 1991–99), Agricultural Sector Adjustment Credit (ASAC, 1992–99), National 

Livestock Services Project (NLSP, 1993–99), and the Fisheries Capacity Building Project (FCBP, 1995 to present) were imple- 

mented alongside. The Food and Agriculture Sector Development Policy (FASDEP I) of 2002 adopted a sector-wide approach 

to guide agricultural development and interventions. The second phase of the Food and Agriculture Sector Development 

Policy (FASDEP II) was aimed at promoting agro-based industrial development in the country [15] . 

The national Fertilizer Subsidy Program was reintroduced in 2008, as a temporary response to fluctuation in domestic 

food and fertilizer prices that year. The program subsidized all-size crop farmers, covering approximately 50 % of fertilizer 

prices, and was distributed in the form of fertilizer-specific and region-specific vouchers. Rather than dismantling the pro- 

gram after the price crisis, as originally planned, government support for the program was scaled-up from US$ 10.8 million 

in 2008 to US$ 63 million in 2012 [16] . 

The ‘Agriculture Mechanization Services Enterprises Centres’ (AMSECs) program launched in 2007, to respond to the 

dwindling level of agricultural mechanization in the country, provided credit facilities and assisted qualified private sector 

companies to purchase agricultural machinery at subsidized prices and interest rates. The equipment were then rented to 

rural farmers at affordable rates [17] . 

The 2011–2015 ‘Medium Term Agricultural Sector Investment Plan’ (METASIP I) documented strategies and activities for 

the promotion of food-processing in the country and was replaced with METASIP II which ended in 2017. For example, it

proposed the provision of at least one (private-sector-led) mechanization center set up in each district of Ghana by 2015 

to provide diversified services to farmers and food processors; the generation of incentive structures for food-processing 

industries to implement food-grade processing technologies; and an increase in rural industrial processing of cassava (by 

20%), oil palm (20%), shea nuts (40%), cashew nuts (30%), soybeans (30%), and groundnut (30%) by 2015 [6] . 

The National Export Strategy (NES) was implemented from 2013 to 2017 through the National Export Development Pro- 

gram (NEDP) with the goal of transforming the export sector by moving from traditional exports (gold, cocoa) to non- 

traditional exports, strengthening trade and export institutions. In 2017, MoFA released the Planting for Food and Jobs (PFJ) 

initiative (MoFA, 2017a). The sole aim is to ensure immediate and adequate availability of the selected crops (maize, rice, 

sorghum, soya bean, tomato, onion and chili pepper) in Ghana through improved productivity and intensification of food 

crops, and extended support to private sector service providers; and to provide job opportunities for the many unemployed 

youth in the agriculture and allied sectors [18] . 

From the discussion, it is apparent that Ghana’s post-independence industrial development has evolved from an import 

substitution industrialization (ISI) strategy to a private sector-led industrialization. The pre-independence era was mainly 

made up of the domestic manufacturing sector [19] . While food-processing may involve global-to-local patterns and vice 

versa, research suggests that the industry in Ghana appears to be mostly concentrated on local-to-local patterns and domi- 

nated by informal-sector activities [5] with 3% of the domestic manufacturing sector classified as being medium-sized [20] . 

Methodology 

Study area 

A desktop study was carried out initially to identify areas of interest related to challenges, opportunities and types of 

equipment generally found in Ghana. Both qualitative and quantitative approaches were used to gather information from 

the local fabricators and entrepreneurs in the Ashanti, Volta and Greater Accra Regions. Due to time pressures and increas- 

ing preferences for convenience foods, Ghana’s urban population is moving away from consuming meals that require long 

preparation times and towards already-processed foods [21] . The Greater Accra and Ashanti Regions were selected because 

they have recorded the highest population booms [22] , and inflow of urban migration in recent times. Also, the presence

of major food processing companies in the Volta Region due to its proximity to the Tema harbor for marketing and export

purposes played a key role in its selection for this study. 

Data collection 

A structured questionnaire consisting of both open and close-ended questions was designed to obtain data from re- 

spondents who are actively involved in fabrication of food processing equipment. Questions mainly focused on extracting 

personal information, challenges related to material, inputs, finance, basic engineering skills, awareness of government in- 

tervention and other opportunities available within the fabrication sector. 
3 
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Fig. 1. Map of Ghana showing areas study was conducted. 

 

 

 

Data analysis 

In total one hundred and one (101) completely answered questionnaires were used in the statistical analysis. The data 

was analyzed using IBM SPSS Statistics for Mac, Version 26 (IBM Corp., Armonk, NY, USA) and Microsoft Excel 2016 (Mi-

crosoft Corp., Redmond, WA, USA). 

Results and discussion 

Personal characteristics of food processing equipment fabricators in Ghana 

The study area and number of respondents are outlined in Fig. 1 and Table 1 , respectively. Almost all the respondents

were males (99%) with only one (1%) female. This suggests that food processing equipment fabrication in all three regions 

is male dominated. Research carried out on drying equipment in some selected countries in West Africa supports the find- 

ing [23] . Male domination in this field of work could be explained by the tedious, strenuous nature as well the physical
4 
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Table 1 

Respondents distribution per study area. 

Location Frequency 

Accra 13 

Tema 12 

Kumasi 48 

Ho 11 

Hohoe 7 

Agbozome 4 

Akatsi 6 

TOTAL 101 
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Fig. 2. Challenges faced by fabricators in Ghana. 

 

 

manpower required in executing some of these works. Also, unlike research carried out on drying equipment fabricators 

only [23] , the current work considered all other food processing equipment such as grating, mixing, milling, slicing and 

baking equipment among others. Majority of respondents (81%) were married, with 18% single and 1% widowed. Half of 

respondents who were married fell within ages 31-to-40-years. 

Fig. 2 

Majority of respondents (40.6%) had attained the Junior High School level certificate (JHS) as the highest level of educa- 

tion, followed by the Senior High School certificate (SHS) (19.8%). Primary school leavers and those who pursued artisanship 

recorded 3% each representing the least numbers. Generally, it can be inferred from the survey that more than half of all

respondents (53%) had at least SHS education and as such should be able to understand and communicate basic engineering 

principles used in fabrication works and have better understanding of financial dealings. Similar findings are presented by 

Adebowale et al. [23] who reported that 97% of all respondents had at least primary school level of education. The data

analysis showed that few (3%) fabricators were not formally educated but rather studied under apprenticeship. Majority of 

fabricators practiced farming (31%), trading (23.8%) and food processing (16.7%) as secondary occupations. 
5 
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Business and employment characteristics of food processing equipment fabricators in Ghana 

Business registration 

Fifty-nine (59) fabricators representing 58.4% provided information of business registration. Out of this number, 66.1% 

had registered their businesses with the Registrar Generals Department suggesting that their business names could not be 

used by another for a different venture and hence paid annual renewal fees. Only two fabricators (3.4%) had registered with

the Association of Ghana Industries (AGI). 

Membership of associations 

Overall, 39.6% declared that they were members of relevant associations including the Ghana Chamber of Commerce 

and Industry (GCCI), Institution of Engineering and Technology-Ghana (IET, Ghana), Cassava Stakeholders Forum, Ghana Na- 

tional Association of Garages (GNAG) and the National Society of Black Engineers (NSBE). Majority (60.4%) of respondents 

answered in the negative with respect to joining any relevant association. This finding could be as a result of the perception

of respondents who consider these associations the preserve of a few in society. Lack of association may be accountable for

distorted communication channels and the lack of one voice in engaging government on issues of importance to fabricators. 

Interestingly, the results showed that 95.2% of respondents were not registered with any agro-based association in Ghana. 

Due to the potential of effective key players in and outside the sub-sector to provide avenue for market expansion, it would

be prudent for fabricators to improve interaction between with allied agencies within their sub-sector. 

Number of workers in the sector 

Interactions with respondents (97 respondents only) estimated that 561 workers could be directly employed within this 

industry. The minimum number of workers that a fabricator had was 1, while the maximum was 38. The average number

of workers per fabricator was 6. The study revealed that approximately 962 people both directly and indirectly receive their 

income from this sector in 7 cities across Ghana; alluding to the need for government and other allied agencies to support

the sector to ensure sustained employment and a comfortable livelihood for fabricators. 

Types of food processing equipment fabricated in Ghana 

Table 2 presents the distribution of agro-processing equipment fabricated in Ghana. In all, 33 processing equipment were 

identified. Each fabricator responded positively to manufacturing more than one equipment. These equipment (from highest 

to lowest order of number of fabricators who engage in their production) were namely; fufu extruder, cassava grater, corn 

milling machine, bread mixer and kneader, rice mill, pepper mill, tomato paste machine, palm oil extractor, hammer mill, 

palm nut and kernel cracker, feed mixer, maize sheller, cassava press and fruit juice extractor. 

More than half of respondents were found to fabricate cassava graters (51.5%) and fufu extruders (55.4%); implying a high 

demand for the two. The observed phenomenon may also be attributed to the ability of cassava to thrive across the different

ecological zones in Ghana and its high consumption. Popular products from these processes are fufu and gari commonly 

regarded as staple foods of Ghanaians. The coffee dehusker, pod crusher, homogenizer, palm nut sheller, chicken grill, honey 

press, groundnut dehusker and meat roaster recorded 1% each perhaps hinting of low interest in such equipment. 

Challenges experienced by food processing equipment fabricators in Ghana 

Earlier research identified some challenges facing fabricators. However, researchers did not provide details on the degree 

to which these challenges practically influence their work. The current research gives an overview of the specific challenges 

and discusses the impact of these challenges on their work. 

Respondents totally agreed that challenges relating to expensive local material, lack of financial support from government 

and general lack of access to financial aid stood out strongly in the sector. The average percentage of fabricators who were

in total agreement to these three challenges was 69.4 %. 

Materials and inputs 

Electricity 

Respondents disagreed to a high degree (70%) that frequent power cuts posed a challenge to their activities. However, 

83% either agreed or totally agreed to the fact that high cost of electricity is a challenge that needed to be addressed

because it takes up a chunk of their income. Literature indicates that power-related challenges are not restricted to only 

Ghana. Study of selected fabrication workshops in Nigeria revealed that the sector is still facing challenges due to unreliable 

power supply as well as its high cost [8] . Studies on the status of agricultural equipment fabrication in Ekiti and Ondo States

in Nigeria noted that the erratic supply of electricity, high tariffs, coupled with low literacy level and high cost of fuel posed

challenges to fabricators and contributed to the poor development of the sector [24] . 

Raw Materials 

Most respondents (95%) were in total agreement that the high cost of raw materials is a significant challenge in their

work. They opined that high and rising cost of raw materials limited access to quality materials which translated to high

prices of their products. They attributed lack of patronage of their products to high prices of their products. The high cost
6 



J. Ampah, J.X.F. Ribeiro, K.A. Bugyei et al. Scientific African 12 (2021) e00843 

Table 2 

Distribution of processing equipment fabricated in Ghana. 

No. Type of equipment % of respondents ( n = 101) 

1 Cocoa mill 2 

2 Cassava grater 51.5 

3 Bucket elevator 2 

4 Maize dryer 3 

5 Feed Mixer 12.9 

6 Corn milling machine 45.5 

7 Fufu extruder 55.4 

8 Tomato mill paste machine 22.8 

9 Pepper mill 22.8 

10 Cassava press 11.9 

11 Coffee dehusker 1 

12 Fruit juice extractor 10.9 

13 Poultry feed mill 2 

14 Rice mill or dehuller 30.7 

15 Bread kneading machine 32.7 

16 Maize sheller 11.9 

17 Palm oil extractor 19.8 

18 Cashew nut cracker machine 3 

19 Boiler 3 

20 Digester 5 

21 Crusher 1 

22 Homogenizer 1 

23 Slicer 3 

24 Palm nut sheller 1 

25 Maize planter 2 

26 Chicken grill 1 

27 Oven 9.8 

28 Honey press 1 

29 Groundnut dehusker 1 

30 Meat press and grinder 3 

31 Meat roaster 1 

32 Thresher 2 

33 Palm nut and kernel cracker 13.9 

33 Hammer mill 13.9 

 

 

 

 

of construction materials was also identified as a major challenge for fabricator in Nigeria [8] and Kenya [25] which could

be attributed to high tariffs on imported raw materials [26] . 

Relevant machines and low-level technology 

Approximately 86% of respondents recognized the lack of relevant high-tech machines such as vertical directional drilling 

machines, CNC drilling and milling machines and laser cutter for fabrication works as a challenge. 89% of respondents re- 

sponded in agreement to the use of low-level technology for their work. Respondents indicated that both factors limited 

their ability to fabricate food processing machinery to the required standards for the industry. 

These findings are contrary to the production phenomena in countries like the USA, Germany and France among oth- 

ers which are currently integrating advanced technologies to improve the performance of their equipment and to increase 

their global market shares. On the other hand, the findings are similar to those observed in studies carried out among 27

agro-processing industries in Asia [26] . Companies studied revealed that utilization of obsolete production equipment and 

low-level technologies were linked to lack of quality standards for processes and products, lack of innovative marketing 

and management skills. It was also observed that the presence and persistence of these challenges translated to declining 

competitiveness, significant postharvest losses, and high cost of production [26] . 

Access to modern machinery and new technology would play a pivotal role in improving the quality of churned out food

processing equipment by fabricators. Tax exemption/reduction on these machineries by the Government of Ghana (GOG) 

may also make it affordable for fabricators to purchase them. 

Poor finishing 

Good finishing is critical to the aesthetics of a product and adds value to it. Appealing aesthetics facilitates increased

sales. For these reasons, enormous amounts of investments are made by many companies to achieve high and quality aes- 

thetics. Against this background, however, a contrary finding was made in this study. Products identified by this study lacked 

the aesthetics which could make it competitive compared to similar items imported from other countries. In some instances, 

it appeared poor material selection and improper weldments were to blame for poor finishing [7] . 

Majority of respondents (82%) admitted to having produced poorly finished equipment compared to imported products. 

Respondents attributed these observations to poor finishing skills, lack of equipment and utilization of low technologies for 

fabrication. Access to training programs aimed at imparting good product finishing skills, access to finishing equipment as 

well as utilization of high technologies for fabrication are crucial to production of competitive agro-processing products. As 
7 
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an intervention, the various associations could collaborate with GOG to organize training programs for relevant stakeholders 

in the sector whilst assisting them to purchase the required equipment through innovative financing schemes. 

Imported food processing equipment 

The proliferation of cheap imported processing equipment dominated the focus group discussions. Respondents men- 

tioned that it appeared majority of these equipment came from China. It did not come as a surprise when 88.7% of respon-

dents admitted that the phenomenon posed a great challenge to their businesses. Respondents attributed the phenomenon 

to the preference of customers for imported equipment which were significantly cheaper than theirs. A close examination 

of the products also revealed that customers preferred them due to their superior aesthetic quality and affordability, even 

though they may not be of the highest standard or quality. Another reason for their affordability could be that manufactur-

ers could leverage their economies of scale to reduce the price. Studies in Nigeria revealed that the issue of preference for

imported equipment was also a challenge to fabricators [8] . 

To overcome challenges associated with importation, adaptation of equipment from other parts of the world by fabrica- 

tors through collaborations with other producers, most especially in the tropical areas of Asia and Latin America may prove 

useful. Adaptation can also be applied to the choice of raw materials whereby a machine that was originally designed for

one type of product can be used to process another that is relatively similar [27] . 

Lack of access to finance 

Out of the 101 respondents, 59.4% operated bank accounts. Respondents mostly saved at Fidelity Bank Ghana (9.9%) and 

GCB Bank (9.9%). Others also saved at Stanbic Bank (7.9%), Atwima Mponua Rural Bank (5.9%) and Multicredit Savings and 

Loans (5%). From the interviews, access to finance (loans) was a challenge despite their relationship with their respective 

banks. They attributed this to the high requirements that needed to be met before loans could be granted. Others cited the

high interest rates as a limiting factor to accessing loans from their banks. Those who had no relationships with banks cited

the banking sector crisis as reason to avoid the financial institutions. 

Lack of access to finance is generally a big challenge to farmers, fabricators and processors, and included the fear of

taking loans due to unfriendly follow up by the loaning agents, fear of their assets being auctioned due to inability to

repay loan, bureaucracy in the government procurement process and high registration fees [25] . From interview notes, a 

means to promote the use of bank accounting services may be the introduction of deposit-free bank accounts as well as the

creation of online checking accounts with mobile money compatibility. To counter the fear associated with loans, financial 

institutions could liaise with metal sheet producing companies both in-country and in other West African countries with the 

agreement to supply needed raw materials at minimum transportation cost and limited interest-free period. It is important 

for fabricators to register their businesses and form cooperatives to serve as guarantors to access loans. Establishment of 

credit unions may provide avenue to offer loans at comparatively lower rates to improve access to finance. 

Technical skills, cost of labor and skills training 

Majority of respondents (83%) bemoaned the high cost of labor in Ghana. Furthermore, 46.5% cited the unavailability 

of quality labor. In Ghana, over 70% of food processing occurs informally, posing challenges for technical innovations and 

knowledge transfer, in addition to quality control [5] . The lack of training therefore may be accountable for the poor read-

ability of engineering drawings, poorly finished works and the absence of standard equipment drawings. Aside technical 

skill training, business development training is also important. There appears to be an apparent disconnect between local 

product development and uptake by local food-processing firms, which further reduces technology adoption in the sector. 

Policy makers may need to focus on better ways of facilitating the flow of agricultural technology from private discovery to

public use, taking into account hindrances to technology transfer and the role of equipment fabricators. 

A large number of respondents (68.3%) also expressed concern about the lack of access to training and retraining pro- 

grams and the high cost (83%) of the few ones accessible. Throughout Africa’s mechanization history, there have been a 

number of effort s to est ablish tractor assembly plant s, many of which have failed. Government assembly plants in Nigeria

and Tanzania lacked the technical capacity and managerial efficiency to compete with imports [28] . However, the Nazareth 

Tractor Assembly Plant, established during the Derg regime, is still operating in Ethiopia and has the potential to assemble 

roughly 300 tractors per year, accounting for 46% of tractors that entered the Ethiopian market between 2005 and 2010 

[29] . 

Lack of support from industry regulators 

96.9% of respondents totally disagreed to receiving adequate government support with respect to provision of a suit- 

able platform for organization and participation in trade shows and promotion of locally made equipment among others. 

Studies carried out in Kenya with respect to support from industry regulators such as Kenya Industrial Research Develop- 

ment Institute (KIRDI) and Kenya Intellectual Property Institute (KIPI) [25] supports the views held by fabricators in the 

three Ghanaian Regions under study. The lack of space to display and popularize products, accompanied with high staff

turnover rate of skilled personnel who would move on and start their own fabrication business once fully trained were also

challenges identified. 

It was identified that agricultural mechanization centers poorly engaged tractor services with sufficient intensity. Also, 

the direct importation of agricultural machinery by governement institutions created problems relating to affordability and 

the introduction of user-unfriendly machinery [30] . The issue of lack of spare parts as well as their poor arrival time to
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areas of need has been found to have an impact on potential yield especially in cases where farmers plant without the

proper land preparation practices. The lack of tractor spare parts during the peak planting season in Ghana was found to be

the biggest hinderance to tractor owners’ ability to meet their full capacity during hire [31] . To help bridge this gap, there

is the need for better work cohesion between Ministries, agencies and private stakeholders including freight forwarders 

and the Ghana Ports and Harbours Authority to prioritize the shipment of spare parts and crucial machine components for 

increased productivity in the sector. To improve postharvest mechanization of a major crop such as maize, tractor-mounted 

maize shellers need to be promoted to improve utilization capacity [32] . In Ethiopia, a number of threshing machines for

maize, wheat, rice, sorghum and multiple crops were developed in partnership with government research and engineering 

agencies in the 1980s, and are still in use [33] . In recent years there has been the adaptation of the ASI thresher from

the Vietnamese model and a mini-combine harvester for rice from the Philippines [34] . The provision of resources urgently

needed by the private sector such as research on mechanization adoption, investment in public goods, development of a 

favorable policy environment, capacity building operation of machinery were some of the highlighted gaps that require 

leading roles by government and allied agencies in order to find workable solutions. 

Prospects in the food processing fabrication sector 

Skills training 

To improve competitiveness of locally assembled tractors over that of imported ones, authorities could consider remov- 

ing or lowering duties on completely-knocked down (CKD) parts and provide training programs to develop local technical 

capacity [32] . These recommendations together with specialized training in the fabrication of spare part locally are in line 

with majority of recommendations provided by respondents with respect to the type of government intervention and sup- 

port that can boost the processing equipment fabrication sector. Respondents further suggested a good working relationship 

between government and private sector to court interest and investment, consequently enhance attractiveness of the sector. 

Other areas of opportunity for the fabricators include retraining of technicians and engineers on new methods of equipment 

fabrication and tax waiver/reduction on imported raw materials [26] . 

Utilization of high technology 

To combat challenges related to low technology use, Giroux and Marouze [27] proposed a competence-based qualifica- 

tion program in automation technology and process control with a view to; provide knowledge and upgrade skills through 

training, master adequate tools, machinery and automation technology, transfer appropriate manufacturing techniques, dis- 

seminate technical and entrepreneurial information, and contribute to quality assurance among others. However, on the 

contrary, Adoption of mechatronics as a solution to poor quality standards would be impractical due to the knowledge that 

most countries in Sub-Saharan Africa have not developed their technology to the level as to incorporate mechatronics into 

the local fabrication sector. 

Quality finishing 

Giroux and Marouze [27] recognized the lack of well-adapted small-scale food processing equipment in developing coun- 

tries most especially in the secondary processing of solid and liquid foods. They further proposed two solutions: importation 

of externally designed equipment and adapt it to suit the prevailing conditions; and build local capacity to design and fabri-

cate new equipment adapted to the requirements of local users. Some crucial requirements to be considered by fabricators 

when producing equipment for customers were as follows: adaptation of the equipment to the socioeconomic and sociotech- 

nical environment of the user with respect to price, operating cost, available energy source, capacity and maintenance cost; 

executing a detailed functional analysis of users’ needs with consideration to qualitative and quantitative characteristics; 

microbiological and food safety requirements; equipment adaptability in relation to management of the process and control 

of raw materials variety (upstream) and market variability (downstream) [27] . These recommendations were presented after 

a quick market survey of existing equipment highlighted the lack of information on process variables and also the lack of

possibility to change process parameters during processing. Giroux and Marouze’s research in summary advocates for the 

consultation and detailed research of the equipment end-user; arguing that the design should not reflect only the perception 

of the fabricator but most importantly the end-user. 

Increasing export potential through sustainable development goals 

Over the years significant interventions in the sector have included the National Export strategy (NES) which targeted 

increased non-traditional exports, African Growth Opportunity Act (AGOA), A US initiative which allowed products to be 

traded in the US duty-free, the ECOWAS Common External Tariffs (CET) which sought to implement common tariffs among 

participating countries. More recently, the advent of the African Continental Free Trade Area (AfCFTA), presents a great 

opportunity to trading enterprises, consumers, and businesses on the African continent. As part of Ghana’s effort s to meet 

the SDGs, it has presented several policies to support the agricultural sector including PFJs, RFJs, Planting for Export and 

Rural Development, Greenhouse Villages, and AMSEC intended to address the declining growth in Ghana’s agricultural sector. 

It is expected that these policy incentives will open up the country’s agricultural sector including the equipment fabrication 

sector for investment. 
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Table 3 

Equipment fabricated and corresponding education level of fabricators. 

Education level JHS SHS Technical University University 

Equipmentfabricated n %( n = 42) n %( n = 20) n %( n = 16) n %( n = 17) 

Cassava grater 27 64.3 10 50.0 5 31.3 7 41.2 

Maize dryer 0 0 0 0 1 6.3 2 11.8 

Feed Mixer 2 4.8 2 10.0 4 25 4 23.5 

Corn milling machine 22 52.4 9 45.0 5 31.3 7 41.2 

Fufu machine 32 76.2 11 55.0 5 31.3 6 35.3 

Tomato mill paste machine 12 28.6 7 35.0 0 0 3 17.6 

Pepper mill 11 26.2 3 15 1 6.3 4 23.5 

Cassava press 9 21.4 2 10.0 0 0 1 5.9 

Fruit juice extractor 4 9.5 1 5 4 25 1 5.9 

Rice mill or dehuler 10 23.8 8 40 4 25 6 35.3 

Bread kneading machine 19 45.2 4 20 2 12.5 6 35.3 

Maize sheller 5 11.9 2 10 2 12.5 2 11.8 

Palm oil extractor 5 11.9 4 10 6 37.5 4 23.5 

Boiler 0 0 0 0 2 12.5 1 5.9 

Digester 1 2.4 0 0 3 18.8 1 5.9 

Oven 4 9.5 3 15 3 18.8 0 0 

Groundnut dehusker 0 0 0 0 1 6.3 0 0 

Thresher 0 0 0 0 1 6.3 1 5.9 

Palm nut and kernel cracker 7 16.7 4 20 2 12.5 1 5.9 

Hammer milling machine 5 11.9 2 10 1 6.3 3 17.6 

 

 

 

 

 

One district one factory (1D1F) initiative 

The 1D1F program is critical to GOG’s industrial transformation agenda aimed at establishing local manufacturing facili- 

ties through small and medium-sized enterprises. Properly implemented the program has the capacity to expand the local 

economics, create job opportunities, increase export earnings from refined raw materials, and reduce reliance on imports. 

Given that Ghana’s government is implementing policies to modernize the agriculture sector, it is important to complement 

these effort s with policies that encourage the consumption of indigenous foods in both the raw and processed form. Policies

that encourage the role of fabricators in adding value to food products to increase shelf-life and reduce postharvest losses 

would be critical in improving the sector. It is, therefore, envisaged that the period where most farm produce will be left to

rot due to lack of storage or processing facilities will be a thing of the past. 

Education level of respondents and the types of food processing equipment fabricated 

Table 3 shows a cross-analysis between the education level of respondents and the types of equipment fabricated. From 

the engineering point of view, equipment with working processes involving monitoring of temperature and pressure related 

parameters are more technical, requiring a high level of precision and engineering acumen in its fabrication and testing 

compared to those that execute only primary processing activities such as slicing, cutting and grating. 

From the analysis, equipment such as boiler and digester which must be built to withstand high temperatures and pres- 

sures were fabricated by those with Technical University and Mainstream University degrees. Out of the 8 fabricators of 

these equipment, only 1 had the lowest education level of JHS. On the contrary, cassava graters which require basic as-

sembly and an understanding of basic electrical wiring had 75.5% of fabricators being JHS and SHS graduates; the rate of

cassava grater fabrication was higher among JSS graduates (64.3%) than University graduates (41.2%). The overall percentage 

of JHS and SHS graduates represents thrice that for university graduates. A similar trend was found among corn milling ma-

chine fabricators who had 72% of fabricators to be JHS and SHS graduates. 79.6% of fabricators who produced fufu extruders 

were JHS and SHS graduates. The rate of fufu extruder fabrication was higher among JHS graduates (76.2%) than Univer- 

sity graduates (35.3%). 13.6% of fabricators who produced tomato milling and paste machine were university graduates. A 

similar development was observed for the pepper mill which recorded 26.3% for university graduate fabricators. More than 

30 equipment were recorded for this study and cuts across crops such as cocoa, cassava, plantain, maize, tomato, pepper, 

pineapple, rice, palm nut and cashew nut among others. 

Conclusion 

This work investigated the status, challenges, and prospects of food processing equipment fabricators in Ghana. The study 

has presented salient characteristics of fabricators which can be used by stakeholders in the industry for policy planning 

and implementation. The research finds that despite the important role they play in the food industry, activities of local 

fabricators are declining due to factors including high cost of electricity, high cost of raw materials attributable to high 

import tariffs, lack of access to relevant machinery used in the fabrication process, utilization of low technologies, poor 

aesthetics of finished fabricated equipment, proliferation of comparatively cheaper food processing equipment, lack of access 

to finance, and lack of skills training. This research has also provided current demographic data of equipment fabricators and 
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common locally fabricated equipment which previously was outdated and scattered. Fabrication works was found to be male 

dominated and the education level of majority of respondents was at the JHS and SHS level. The cassava grater (51.5%), fufu

extruder (55.4%), corn milling machine (45.5%), rice mill (30.7%) and bread mixer and kneader (32.7%) recorded the highest 

fabrication frequency among the over thirty equipment. It is evident that the challenges facing the equipment fabrication 

sector requires national attention in order to obtain a lasting remedy. 

Recommendations 

Based on the findings, the study suggests the following recommendation: 

Electricity 

From the study, it was highlighted that fabricators had challenges with the high electricity tariffs for their activities. As a

solution to this challenge, fabricators need to invest in solar power. Other researchers have previously indicated the need to 

exploit renewable energy sources including solar and wind to supplement hydro and thermal sources of energy [4] . Recent

popularisation of solar energ utilization through government interventions in providing affordable solar power solutions 

may be considered with the chief aim of reducing total reliance on the national grid resulting in lower operational costs

eventually. Further, the benefits of economies of scale could be exploited to woo investors to inject resources with agreeable 

payment plans. 

Finance 

Financing is core to all business activities including manufacturing of agro-processing equipment. To reduce the challenge 

of access to finance, there would be the need for fabricators to form strong associations or for individuals to join already

existing associations. Strong local and national associations would provide a strong voice and guarantee which will facilitate 

access to funding from institutions including the rural banks, rural enterprises project and the national board for small scale 

industries (NBSSI) through which the government of Ghana (GOG) can confidently route financing. Further, it is necessary 

for fabricators join other agencies including the Association of Ghana Industries (AGI) which has made inroads attracting 

financing for projects which benefit its members. 

Training 

There is the urgent need for government to collaborate with its agencies and development partners to offer training pro- 

grams to the fabricators to expose them to new technologies, equipment and provide new skills to enhance their activities. 

Additionally, the training would resolve engineering challenges related to materials selection, design, improved finishing and 

aesthetics, food safety, entrepreneurship, and branding. 

Government could achieve this by equipping the technical training institutions including the technical universities, the 

GRATIS Foundation and ITTUs scattered across the country. This win-win initiative would provide skills to fabricators and 

equipment for their institutions which can be used to train the future generation of engineers. As iterated, formation of 

strong association could help access such interventions from government or its development partners. 

Support from industry regulators 

The Food and Drugs Authority (FDA), Ghana Standards Authority (GSA) are the major industry regulators. These bodies 

house the standards for food production and standardization. A good collaboration between the fabricators and the author- 

ities would ensure production of standardized equipment. Collaboration between fabricators and the National Vocational 

Training Institute (NVTI) Centers, NBSSI and Council for Technical and Vocational Educational Training (COTVET) have the 

potential to provide avenue for the provision of high technology equipment for fabrication of made-in-Ghana equipment, 

implementation of training and retraining strategies, improved partnership with developed countries in the area of tech- 

nology transfer, impartiality in the award of government contracts to local fabricators, accessibility to business financing for 

expansion purposes, and the provision of marketing and advertising avenues to help boost the client base of local fabricators. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial interests or personal relationships that could have 

appeared to influence the work reported in this paper. 

Funding 

This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors. 
11 



J. Ampah, J.X.F. Ribeiro, K.A. Bugyei et al. Scientific African 12 (2021) e00843 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References 

[1] World Bank Ghana: Agriculture Sector Policy NoteTransforming Agriculture for Economic Growth, Job Creation and Food Security, Washington DC, 

2017 20433, USA . 

[2] Ghana Statistical Services. Rebased 2013-2019 annual gross domestic product (2020). Accessed on October 22 2020 from < https://statsghana.gov.gh/ 
gssmain/storage/img/marqueeupdater/Annual _ 2013 _ 2019 _ GDP.pdf >. 

[3] United States Department of Commerce, Bureau of Census. 2016 Annual survey of manufactures. Accessed on 14 October 2020 from < https://www.
census.gov/data/tables/time- series/econ/asm/2013- 2016- asm.html >. 

[4] E.T. Quartey , S. Darkwah , Factors affecting the use of modern technologies in Agro processing in Ghana, Acad. J. Agric. Res. 3 (7) (2015) 99–115 . 
[5] N.S. Owoo, M.P. Lambon-Quayefio, The agroprocessing Industry and its Potential for Structural Transformation of the Ghanaian Economy, The United 

Nations University World Institute for Development Economics Research (UNU-WIDER), Helsinki, 2017 WIDER Working Paper, No. 2017/9, ISBN 978- 

92-9256-233-5http://dx.doi.org/, doi: 10.35188/UNU-WIDER/2017/233-5 . 
[6] Ministry of Food and Agriculture (MOFA), Ghana, medium term agriculture sector investment plan (METASIP) 2011-2015 ISBN: 978 - 9988 - 1 -

4656 –6 (2010). Accessed on October 23 2020 from < https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiN5YT _ 
1- LxAhWaEMAKHRpLBjQQFnoECAUQAA&url=https%3A%2F%2Fnew- ndpc- static1.s3.amazonaws.com%2FCACHES%2FPUBLICATIONS%2F2016%2F04%2F16% 

2FMedium%2BTerm%2BAgriculture%2BSector%2BInvestment%2BPlan%2B(METASIP)%2B2011-2015.pdf&usg=AOvVaw3mAAvBA _ sYoH8rvxs3X1rq >. 
[7] J.B. Kirabira , M. Ssembatya , A. Ayor , Materials selection and fabrication practices for food processing equipment manufacturers in Uganda, Int. J. Sci.

Technol. Res. 6 (8) (2017) 338–346 . 

[8] M.O. Omobowale , Problems facing local manufacturers in the Nigerian agro-allied machine production industry, ATDF J. 7 (3) (2010) 3–8 . 
[9] D.B.S. Dzorgbo , Ghana in Search of Development, Routledge, London, 2001 . 

[10] Government of GhanaSeven Year Development Plan, Government of Ghana, Accra, Ghana, 1964 . 
[11] D.K. Greenstreet , Public corporations in Ghana (Gold Coast) during the Nkrumah period (1951–66), Afr. Rev. 3 (1) (1973) 21–31 . 

[12] J.D. Esseks , Political independence and economic decolonization: the case of Ghana under Nkrumah, West. Polit. Q. 24 (1) (1971) 59–64 . 
[13] M.M. Huq , The Economy of Ghana: The First 25 Years Since Independence, Macmillan Press, Hong Kong, 1989 . 

[14] K. Watkins , Oxfam, The Oxfam Poverty Report (Oxford: Oxfam, 1995), 78, Oxfam (UK and Ireland), 1995 ISBN0855983183 . 
[15] F.M. Dzanku , P.W. Aidam , Agricultural sector development: policies and options for Ghana’s economic development, Inst. Stat. Soc. Econ. Res. (ISSER)

(2013) ISBN: 978-9964-75-097-8 . 

[16] MOFA, Agriculture in Ghana – facts and figures, 2013 available at: http://mofa.gov.gh/site/?page _ id=6032 
[17] IFPRI, Agricultural mechanization in Ghana, 2013. Accessed on October 23 2020 from < http://www.ifpri.org/sites/default/files/publications/gsspwp30. 

pdf >. 
[18] V. Linderhof , R. Vlijm , V. Pinto , I. Raaijmakers , M. Dijkshoorn-Dekker , Urban Food Security in Ghana: A Policy Review, Wageningen Economic Research,

Wageningen, 2019 Report057b . 
[19] C. Ackah , C. Adjasi , F. Turkson , Scoping Study on the Evolution of Industry in Ghana. Learning to Compete. Working Paper 18, Brookings Institution,

Washington, DC, 2014 . 

[20] T. Afful-Koomson , W. Fonta , S. Frimpong , N. Amoh , Economic and Financial Analyses of Small and Medium Food Crop Agro-Processing Firms in Ghana.
Accra: United Nations University Institute for Natural Resources in Africa, UNU-INRA, 2014 . 

[21] F. Hollinger , J.M. Staatz , Agricultural Growth in West Africa Market and Policy Drivers, African Development Bank and Food and Agriculture Organiza-
tion, Rome, 2015 . 

[22] Ghana Statistical Service2010 Population and Housing Census, Summary Report of Final Results, Sakoa Press Limited, Accra, Ghana, 2010 . 
[23] A .A .R. Adebowale , A .T. Shittu , P.O. Sobukola , P. Abdulsalaam-Saghir , O.B. Siwoku , A.S. Sanni , O.A. Akinsanya , O.L. Sanni , N.T. Dziedzoave , F. Teye ,

C. Amegah , J. Ampah , B. Okae , A. Annan , F. Sanoussi , A.P. Agre , A. Adjatin , A.A. Dansi , J.D.J. Momoh , K.M. Sawi , N.S Fomba , I.A. Ayinde , Report of

the Scoping Study on Roots and Tubers Drying Technologies in West African countries. Published by Upscaling the Nigerian Flash Drying Experience
for Sustainable Regional Trade and Income generation in West Africa, UDESWA) Project, Federal University of Agriculture, Abeokuta, Nigeria, 2016 

Fembis Ventures.ISBN: 978-49458-6-8 . 
[24] O.D. Isinkaye , K.F Omotayo , The Status of Agricultural Equipment Fabrication Industry in Ekiti and Ondo States, Nigeria, Int. J. Eng. Sci. (IJES) 3 (8)

(2014) 52–58 . 
[25] F.W. Makini , G.M. Kamau , L.O. Mose , J. Ongala , B. Salasya , W.W. Mulinge , M. Makelo , Status, Challenges, and Prospects of Agricultural Mechanization

in Kenya: The Case of Rice and Banana Value Chains, FARA Res. Results Vol 1 (2) (2017) 24 . 

[26] C. Jenane , M. Tockert , T. Niehause , A competence-based qualification program in automation technology and process control applied to agro-industries
in developing countries, in: B.G. Sims, J. Kienzle, R. Cuevas, G. Wall (Eds.), Addressing the Challenges Facing Agricultural Mechanization Input Supply

and farm Product Processing. CIGR World Congress on Agricultural Engineering, FAO, 2007, pp. pp41–pp47 . 
[27] 5–6 September 2006Ed. F. Giroux , C. Marouze , B.G. Sims , J. Kienzle , R. Cuevas , G. Wall , Local design capacity building applied to small-scale food

processing equipment: a strategic way for adding value for producers, in: Proceedings of the Agricultural and Food Engineering Technical Report 5.
Addressing the Challenges Facing Agricultural Mechanization Input Supply and farm Product. FAO Workshop held at the CIGR World Congress on

Agricultural Engineering BonnGermany, FAO, 2006, pp. Pp37–Pp40. 5–6 September 2006Ed . 

[28] K. Houmy , L.J. Clarke , J.E. Ashburner , J. Kienzle , Agricultural Mechanization in Sub-Saharan Africa: Guidelines for Preparing a Strategy, FAO, Rome,
2013 . 

[29] World BankAgribusiness Indicators: Ethiopia, The World Bank, Washington, D.C., 2012 . 
[30] X. Diao , F. Cossar , N. Houssou , S. Kolavalli , Mechanization in Ghana: emerging demand and the search for alternative supply models, Food Policy 48

(2014) 168–181 . 
[31] A. Chapoto , N. Houssou , A. Mabiso , F. Cossar , Medium and large-scale farmers and agricultural mechanization in Ghana: Survey results. The Ghana

Strategy Support Program (IFPRI) in collaboration with The Savanna Agricultural Research Institute, CSIR, 2014 . 

[32] N. Houssou , X. Diao , Kolavalli S , in: Economics of Tractor Ownership Under Rainfed Agriculture with Applications in Ghana, International Food Policy
Research Institute, 2014, p. 01387. IFPRI Discussion Paper . 

[33] G. Moges , D. Alemu , The prospect for introducing mechanical threshing technology in smallholder agriculture: the case of Ethiopia, in: Proceedings of
the Mechanization and Agricultural Transformation in Asia and Africa. Sharing Development Experiences, 2014 Accessed on October 22 2020 from < . 

[34] J. Rickman , J. Moreira , M. Gummert , M.C. Wopereis , M. Wopereis , et al. , Mechanizing Africa’s rice sector, Realizing Africa’s Rice Promise, CAB Interna-
tional, 2013 . 
12 

http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0033
https://statsghana.gov.gh/gssmain/storage/img/marqueeupdater/Annual_2013_2019_GDP.pdf
https://www.census.gov/data/tables/time-series/econ/asm/2013-2016-asm.html
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0029
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0029
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0029
https://doi.org/10.35188/UNU-WIDER/2017/233-5
https://www.google.com/url?sa=tcerct=jceq=ceesrc=scesource=webcecd=ceved=2ahUKEwiN5YT_1-LxAhWaEMAKHRpLBjQQFnoECAUQAAceurl=https%3A%2F%2Fnew-ndpc-static1.s3.amazonaws.com%2FCACHES%2FPUBLICATIONS%2F2016%2F04%2F16%2FMedium%2BTerm%2BAgriculture%2BSector%2BInvestment%2BPlan%2B(METASIP)%2B2011-2015.pdfceusg=AOvVaw3mAAvBA_sYoH8rvxs3X1rq
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0021
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0021
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0021
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0021
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0027
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0027
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0007
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0007
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0012
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0013
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0013
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0008
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0008
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0017
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0017
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0032
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0032
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0006
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0006
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0006
http://mofa.gov.gh/site/?page_id=6032
http://www.ifpri.org/sites/default/files/publications/gsspwp30.pdf
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0022
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0022
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0022
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0022
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0022
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0022
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0001
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0001
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0001
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0001
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0003
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0003
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0003
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0003
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0003
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0014
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0014
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0014
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0009
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0002
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0019
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0019
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0019
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0023
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0023
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0023
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0023
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0023
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0023
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0023
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0023
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0020
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0020
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0020
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0020
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0011
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0011
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0011
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0011
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0011
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0011
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0011
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0011
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0015
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0015
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0015
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0015
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0015
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0034
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0005
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0005
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0005
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0005
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0005
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0004
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0004
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0004
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0004
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0004
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0016
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0016
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0016
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0016
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0026
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0026
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0026
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0030
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0030
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0030
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0030
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0030
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0030
http://refhub.elsevier.com/S2468-2276(21)00147-2/sbref0030

	Status, challenges and prospects of food processing equipment fabricators in Ghana
	Introduction
	Background and objectives
	Brief history of food and agricultural policies in Ghana

	Methodology
	Study area
	Data collection
	Data analysis

	Results and discussion
	Personal characteristics of food processing equipment fabricators in Ghana
	Business and employment characteristics of food processing equipment fabricators in Ghana
	Business registration
	Membership of associations
	Number of workers in the sector

	Types of food processing equipment fabricated in Ghana
	Challenges experienced by food processing equipment fabricators in Ghana
	Materials and inputs
	Lack of access to finance
	Technical skills, cost of labor and skills training
	Lack of support from industry regulators

	Prospects in the food processing fabrication sector
	Skills training
	Utilization of high technology
	Quality finishing
	Increasing export potential through sustainable development goals
	One district one factory (1D1F) initiative

	Education level of respondents and the types of food processing equipment fabricated

	Conclusion
	Recommendations
	Electricity
	Finance
	Training
	Support from industry regulators

	Declaration of Competing Interest
	Funding
	References


