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ABSTRACT 
 

Agricultural mechanization hire enterprises, commonly known as hire services, are service 
businesses that provide human, animal and mechanical-driven power technologies and equipment 
services. Much has been documented over the decades about such services at the farm level, but   little 
has been documented on the role that hire services can have in supporting the development of other 
actors, such as for example, small-scale traders and food processors in the wider agri-food value 
chain. Consequently, the main objectives of the research were   to ascertain the challenges confronted 
by small-scale actors in accessing and using services, attempt to find out how and why some small-
scale actors actually did access and use services, and what lessons could be learnt from such findings. 
The study derived from a research process initially conducted via an in-depth literature review, 
followed by a series of rapid appraisals conducted in Algeria, Chad, Iran, Kenya, Tanzania, The 
Gambia, Tunisia and Zambia. This was then followed by another in-depth literature research and 
review. The outcome of the research found that personal, entrepreneurial, social and brokerage 
services factors are to be considered alongside the financial/commercial aspects for a better 
understanding of the how and why of access and use of such services by small-scale actors.  
Keywords: Agricultural mechanization; hire services; agri-food value chains; 

 
Introduction 
 

To increment food production and productivity one of the required elements for such 
development is the adoption and usage of ‘power technologies’, for example such as animal muscle 
(oxen) and engines (tractors), and related equipment, such as for example no-till planters and 
improved hand tools.   However, many small-scale farmers, in countries in development and 
transition, who provide the majority of food production, FAO (2015), cannot afford the investments 
required for acquiring such technologies and equipment. The money required for a four-wheel tractor 
is commonly well out of the reach of the small-scale farmer: For example, the price of a four-wheel 
tractor (35 horsepower) can range from around US$10,000 to US$15,000 as found in Zambia, while a 
small scale famer yearly income is about US$450, IAPRI (2015).  This lack, well recognized by both 
the public and private sectors for decades now, fostered the development of agricultural 
mechanization hire enterprises, more commonly known as hire services, that could potentially provide 
power technologies and equipment on a hire basis, where farmers could pay in cash or more 
commonly in kind.  

Such services are most often provided in the farm production stage of the agro-food value 
chain, as the intent in many countries was and is to increase agricultural production and productivity. 
Consequently, the focus of much research and work has been overwhelmingly set for decades at the 
farm level: for example, see FAO 2013, 2009c, 2008, 1994, 1990, 1975, 1971. International and 
national conferences and meetings, also held over decades, have focused on farm level mechanization 
of agriculture, see for example FAO 2011b, FAO 1972, and FAO & UNIDO 2008.  But with 
increased farm yields there is a need also to increment the capacity of post-harvest and marketing 
operation technologies and equipment, so as to avert bottlenecks and consequent food losses and 
waste in other stages of the agri-food value chain, see Hilmi 2013 & FAO 2016 for example. Thus 
there is also a need to focus research on power technologies and equipment in the post-farm stages of 
the agri-food value chain. Within such a background the main objectives of the research were to:  
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ascertain the challenges for small-scale actors in accessing and using such services; how and why did 
some small-scale actors access and use services while others did not; and what enabled and facilitated 
small-scale actors to access and use the services.  

 
What is a hire service? 

A hire service is a business enterprise that provides services based on human, animal and 
engine driven power technologies and related equipment. The most popular services that hire services 
provide as a business are devoted to farm production and concern land preparation, planting and 
spraying, FAO (2012). Hire services offer also other services along the agri-food value chain such as, 
for example, post-harvest services, the most popular being threshing and shelling, processing, as well 
as marketing services such as transport, packing and street hawking for selling farm produce, FAO 
(2012).  

Small-scale hire service businesses are commonly informal and are conducted by farmers for 
other farmers. For example, a farmer who owns draught animals and has spare capacity after his or 
her farm operations have been completed, may provide planting services to a neighbouring farmer. 
The service is commonly paid in kind or in return of a favour and only more recently where more 
business minded farm households are starting to emerge, are monetary values attached to the services 
provided, FAO (2012). These kinds of small-scale and informal enterprises usually do not operate as 
fully fledged businesses, but provide occasional services when it is possible and when it is convenient 
to do so. This occasional, part-time and informal business typology of operation makes it rather 
challenging to ascertain, for example, how many of such businesses may exist in a specific area, 
region or country, what services are offered, etc., and more often than not these type of businesses go 
undetected by official national statistics in various countries and consequently more often than not are 
seldom, if ever, considered in national development policies.      

Other types of hire services also exist, which are formally registered and provide services on a 
regular business basis. For example, it was found in Zambia and Iran, that   medium and large-scale 
farmers provide services on a regular basis and treated the hire service as a fully-fledged business 
over and above that of the farm business enterprise. In many countries farmer organizations set up 
hire services to serve not only their members, but also others, for example see Herbel  et al., 2015,  
Chahal et al., 2013, Sidhua  et al., 2012, and  Abdulquadri et al., 2012. Hire services are formally set 
up also at village level as hire service centres, for example as documented by Hiremath et al., 2015 
and Srinivasarao, et al., 2012.  There are also, for example, machinery and equipment retailers 
(dealerships), who provide hire services as well as entrepreneurs that invest in hire services and make 
it a business venture in its own right. The latter, for example, was found in Zambia, where two army 
officer retirees, invested money in a hire service business venture to serve the demand for increased 
power and equipment in farming in their local area.  Hire service enterprises also exist as provided by 
the public sector as found in Chad, Kenya and Tanzania and Tunisia for example and as documented, 
for example by IFPRI 2013a & DFID & PrOpCom. 2013.  

    
Material and methods 
 

This article is based on qualitative based descriptive and explanatory research. Initially an in-
depth literature research and review was conducted. This was followed by random rapid in-country 
field-based appraisals, implemented in Algeria, Chad, Iran, Kenya, Tanzania, The Gambia, Tunisia 
and Zambia1. The countries where researches were conducted were selected based on FAOSTAT data 
and World Bank Enabling the Business of Agriculture 2017 information as well as agri-food 
development projects that were being implemented in the selected countries.  The projects involved 
directly and indirectly power generating (engines, for example) and non-power generating (hand tools 
for example) technologies and equipment. The projects were focused on defined regions in each of the 
countries, commonly involving at least two regions per country. The rapid appraisals, provided in two 

                                                           
1 Mechanization levels vary widely across the globe.High mechanization levels are observed in European countries, with 
penetration rates of 1,300 tractors per 100 square kilometers of arable land, as in the case of Poland. By contrast, low 
mechanization levels persist in many developing countries, particularly in Sub-Saharan Africa, World Bank ( 2017) 
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regions of every country, were conducted via an average number of thirty one-to-one unstructured 
informal interviews and pictographic observations with a random selection  of small-scale actors 
(small-scale farmers, micro and small-scale traders and food processors) and an average of about 
twenty formal interviews per country were conducted with public and private sector, and project 
personnel. The sampling frame for the in-country researches, as a result of the high informality of 
most private sector hire service enterprises, lack of budget and time was based on a non-probability 
sampling design, purposive sampling. The constraints in terms of the sampling frame consequently 
provided for a need to conduct a second in-depth literature research and review.  

   
Results  
 
Literature review 
 

The potential of services provided by hire services at the production stage of the agri-food 
value chain has been extensively documented by literature in many countries the world over, and just 
as a sample of such documentation see FAO 2009, Herbel et al., 2015, Hilmi, 2013, IFPRI, 2015, 
IFPRI, 2014, Singh, 2013 and Srinivasarao, et al., 2012.    In such literature though, some evidence of 
the potential of hire services beyond the farm gate has also emerged.   FAO (2012) points to such 
services as threshing and shelling(post-harvest), value addition for cereals, pulses, fruits, vegetables 
and oil-seeds (processing), transport and street hawking (marketing) as well as transport services for 
waste collection. Further, Hilmi (2013), found that services were also used for post-harvest, 
processing and transport over and above common production services provided. Moreover, Breuer et 
al. (2015), provide that services can also play a role in post-harvest activities (drying, storage), in 
processing (grinding, pressing and packing) and in sales (transport). 

As reported by Paman et al., (2014) in Indonesia, hire services provide production services 
for rice but also post-harvest services in terms of threshing and drying. In Kenya, hire services, 
provide production services, but also harvest and post-harvest shelling and threshing services for rice 
and maize as well as providing transport services,  CIMMYT & KENDAT (2014)2.  

In Zimbabwe, public hire services offer production services, while private hire services offer 
also post-harvest services such as shelling of maize, CIMMYT (2014a). In Ethiopia, as reported by 
CIMMYT (2014b) hire services from the public sector, via cooperatives, mainly focus on production 
and harvest services, while the private sector provides for post-harvest services and transport.  In 
Tanzania, it is reported that private hire services provide production services, but also post-harvest 
shelling and threshing activities as well as processing activities of milling, CIMMYT (2014c)3.In 
Zambia, it was found that hire services provide mainly production services, in the majority of cases 
with animal power,  and some post-harvest services such as shelling, processing (milling)  as well as 
transport and marketing services i.e. street hawking produce. In the south of Zambia many hire 
services come across the border from Zimbabwe to provide their services, very much the same as that 
found in The Gambia, where hire services come across the broader from Senegal to provide mobile 
rice threshing services and then transport rice to processing enterprises. In Ghana, it is reported that 
private sector hire services provide shelling and transport services, over and above production 
services, while public services commonly provide production services alone, IFPRI (2015). In 
Nigeria, private sector hire services provide post-harvest services such as threshing and shelling, 
processing services such as milling as well as transport services over and above production services, 
while the public sector commonly provides only production services, IFPRI (2014). Thus from the 

                                                           
2 Still in Kenya, it was found that two-wheel tractors, on three specific occasions, were observed collecting 
organic waste from a food market and in an urban slum collecting household waste. One of the hire services in 
question was also found to be contributing to the recycling of the organic waste into compost that was carried 
out by a local small-scale food processing enterprise. This is an interesting finding as it is usually presumed that 
tractor services are not environmentally friendly. However, there is some evidence, for example, see FAO 
(2016), that suggests this is not really the case and that hire services can contribute to developing green 
(environmentally-friendly) food value chains (see also Hilmi, 2014, Hilmi, 2016, Hilmi, 2018) as a result of, for 
example, the increased efficiencies of activities and operations.    
3 It was also found that in some cases tractors were seen carrying out road construction and maintenance 
services.   
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above, it is clear that there is some evidence to suggest that the services provided by hire services can 
contribute to some of the operations involved in post-harvest, processing and marketing stages of the 
agri-food value chain, increasing their productivity and efficiency with the use of service 
technologies, and as such potentially contribute to developing agri-food sub-sectors. 
 
Field findings 
 
The challenges found in accessing hire services 
 

For many decades in developing and transition countries most hire services for farming were 
provided by the public sector, along with other inputs (seeds, fertilizer, etc.), as these were all seen as 
public good services devoted to food production and thus contributed to improved food security and 
nutrition. In the 1980s though, with the onset of structural reforms in many countries, the public 
sector, in general, withdrew from providing farm inputs, including hire services. This left the formal4 
private sector, which had little or any experience in providing and marketing such services, to tender 
on its own to this new situation. Thus, the formal private sector market for hire services was and is in 
its infancy stages, with all the consequent constraints, for example such as not having appropriate and 
targeted legislation, complex fiscal rules, importation barriers on equipment and spare parts, lack of 
enabling legislation for supporting hire service start-up businesses, ad-hoc credit products, etc.  

Public sector hire services, however in some countries, still remain.  For example, in Ghana 
the agricultural mechanization service centres that the government promotes provides for low charges 
for its services, fails to use tractor services with sufficient intensity and the direct importation of 
agricultural machinery by the government inhibits imports of appropriate and affordable machinery, 
thus stifling formal private hire service development, IFPRI (2013a). Another example comes from 
Kenya where used machinery is imported into the country by the public sector, mostly four wheel 
tractors, and such services are offered to farmers at half of what a private hire service charges. As per 
the low prices charged by public hire services, customers are willing to pay only low prices. 
Moreover, in Nigeria, for example, the public sector is the principal, but not the only, buyer in the 
Nigerian tractor market and has created a damaging split between tractor distributors and tractor 
owner-operators, DFID & PrOpCom (2013). In short, the government has placed itself as an artificial 
intermediary, and tractor distributors have oriented themselves solely toward capturing the orders of 
large government buyers. They neither invest in diversifying their customer base by developing more 
tailored, private sector-oriented marketing and sales functions, nor do they have appropriate product 
and service offers responsive to end-user demands and capabilities, DFID & PrOpCom (2013). 
Consequently, tractor distributors have become distant from the end-users of their products, 
accustomed as they are to the convenience and comfort of the aforementioned public procurement 
schemes, DFID & PrOpCom (2013). This detachment, and the erosion of entrepreneurial instincts, is 
understandable in certain respects as government buyers have offered them something that the 
individual tractor hire service provider could not: bulk purchase and upfront payment, DFID & 
PrOpCom (2013). Given that the government is often not the end-owner, nor end-user, of the tractors 
purchased, they have also been far less demanding than a private commercial customer would be in 
terms of the products and services offered by the distributors, DFID & PrOpCom (2013). 

The low purchasing power of small-scale actors in agri-food value chains has also 
undermined the development of hire services and the correlated supply systems that are required to 
support such private sector enterprises. Low purchasing power means low demand, which provides 
for low investments for example in purchasing machinery, which in turn undermines the 
manufacturing and spare parts segments of the supply chain as well as support services for its 
appropriate functioning, such as for example maintenance and fuel services, FAO (2016). This lack of 
investment also affects research and development at national level for developing power technologies 

                                                           
4 The informal sector for hire services had existed in parallel to public hire services for many decades and was thus more 
prone to take on a market role. However much of its existence did depend on “spill overs” from the public hire service 
sector, as found in Chad, and once many of these were gone, it had to tender with, for example, import barriers, a lack of 
access to spare parts, etc. However, and as found in Tunisia for example, an informal second hand market provided for the 
challenges of the formal market and could provide for example, spare parts, but in many instances not of the quality and 
durability required.       
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that may be more apt for local in-country conditions. Further, there is also considerable trade in 
second hand machinery and equipment, as found in Tunisia, for example, and this commonly leads to 
high-levels of fuel and oil consumption, malfunctions in equipment use, frequent breakdowns and 
difficulty in finding appropriate spare parts.  

Along with these private sector development limitations there are also numerous other 
challenges associated with the use of hire services by small-scale actors in agri-food value chains. 
Some of the challenges found for small-scale farmers by the research conducted were: 

 
-Personal barriers 
  

For some small-scale farmers a day’s work is perceived as being composed of hard physical 
labour. Thus using services to alleviate such arduous work is not perceived as being viable. This is 
coupled with the lack of knowledge, in terms of what effectively services can provide, and the lack of 
awareness that actually using such services can be of great help to farming.  This cognitive 
uncertainty leads small-scale farmers to view services as being risky, as the use of such services, 
could potentially upset their livelihoods, making them unemployed and consequently having to resort 
to credit for survival. Using services also means change, something, which is not welcomed usually, 
by traditional farming communities. For other small-sale farmers it was found that they perceived that 
it is more important to pray to provide for good farm yields, then hard physical labour.  

 
-Social barriers 
 

One of the social barriers found related to the fact that if a small-scale famer used hire 
services he/she could be seen as being better-off in the local community and thus could possibly be 
asked for assistance from close-family and neighbours. This, in defined social contexts, creates a 
vicious cycle of poverty, as in defined communities nobody is willing to take the first step to improve 
their farm output, in fear of having to look after others as a result.  Another social barrier found, 
related to women farmers, was that a day’s work is a day’s work and women were expected to do this 
work mainly with a hand hoe.  Yet another social barrier found was that some of the service 
technologies marketed focused only on production/post-harvest, processing, and transport 
technologies, in other words what the core service could provide only, without considering the social 
connotations of the services. For example, in Zambia, it was found that women tended, in general, to 
be more averse to oxen driven technologies as they found them more difficult to handle. Women 
tended to prefer donkeys as they found them easier to handle and tender too. This aspect considers 
both the service product itself, animal traction, as well as to the social connotations of such a service 
product: donkeys were more acceptable to women.  Interestingly, and on the same note, it was found 
in Tanzania that water pumping technology services at the village level were not very much liked as 
this innovation impeded women from leaving the village to go to the nearby stream to collect water 
and thus also be able to socialise.  

A further social barrier found was related to the lack of social consensus on land ownership.  
In some cases, it was found that even though small-scale farmers had been using the land they lived 
on for generations, the property rights of their land were not certain. This was much the case in some 
parts of Tanzania. By using hire services on such land could possibly signal, from a social point of 
view, that they were investing in that land, thus increasing land value and this could possibly 
encourage others in the local community claiming title to the land and consequently provoking 
conflicts. 

 
-Economic/Financial barriers 
 

Small-scale farmers commonly have low productive output per hectare as per lack of access 
to inputs, commonly they all harvest at the same time, creating a glut in the market resulting in low 
prices, consequently providing for  low incomes and a lack of financial resources to buy services from 
a hire service. Consequently, being resource poor, small-scale famers are more often than not 
excluded from obtaining credit. Financial institutions seeing the high risk already provided by the 
agricultural sector and in particular by resource poor small-scale farmers, tend not to offer ad-hoc 
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financial products specifically for hiring services. So many small-scale famers, if they did access hire 
services at all, would only pay in kind or not pay at all with the promise of rendering another favour in 
the future. This was found to be a good system that helped small-scale farmers in accessing services, 
but in the long term would starve the hire service provider of much needed cash for repairs, 
maintenance and investment in new machinery and equipment and thus the hire service business 
would more often than not cease to exist.  
 
-Location barriers 
  

It was found that small-scale farmers who were not in proximity to hire services had difficulty 
in accessing the services provided as per the distance the service provider would have to travel prior 
to carrying out the service. Topography was also found to be an added factor as if the hire service 
provider had to travel on winding roads and hills, as found in Tunisia, for example, hire services 
would find it difficult to provide their services5.  It was also found that in some remote rural areas, for 
example in Tanzania and Tunisia, there were little if any hire services as a result, among other factors, 
of farmers being dispersed over large geographical areas.  
 
-The services 
 

Services are not physical products which can be touched and as such make some small-scale 
farmers more risk conscious as they cannot physically ‘feel’ the service, how it will   perform (service 
quality) and what the outcome will be (impact). Further during the 1960s, 1970s and early 1980s 
many input services, such as seeds, fertilizers, and machinery, etc., for farmers were provided by the 
public sector as a bundle of services.  These services not only came at good prices, but were also 
placed in the comfort zone of small-scale famers who would see this as being low risk as many input 
services were provided all at once (a bundle of benefits). Private services usually only provide 
services and do not provide a bundle of benefits (other input services), for example, which include 
also seeds, fertilizer, etc. 
 
-Ease of access to other services 
  

In Kenya some farm households that had access to electricity and water services in their 
vicinity, would tend to use hire services less. This low usage of services was derived from the fact that 
since little time was spent on collecting firewood and water, family labour was more available to work 
on the farm,   thus they could see little or any need to use hire services6.  

 
From the above findings it emerges that many of the barriers to accessing hire services, do not 

derive from purely economic and financial reasons as is commonly thought, but are accompanied by 
personal, social, and locational factors as well as by the nature of services and how these are provided.  
Clearly, these barriers to using services, provide impediments, not only to the small-scale farmer stage 
of the agri-food value chain, but to other stages also. With less food being produced, in uncertain 
quantities and qualities, and consequently less food being commercialised, this hinders development 
opportunities for other small-scale actors in the agri-food value chain. If in addition to this, other agri-
food value chain actors also have problems in accessing and using hire services, the combined effects 
can only but come to the detriment of developing agri-food value chains.  

For other small-scale actors in the post-harvest stage of the agri-food value chain, for example 
like small-scale traders, the challenges found by the research are seemingly much the same as those of 
small-scale farmers, but with some distinctive differences: 
 
 
 

                                                           
5 These findings match, for example what was found in the literature review: In Nepal, for example, in terms of distance, 
topography and accessibility to services farmers had the same issues, IFPRI (2016). 
6 Interestingly, this same fact was also found in the literature review in Trace (2015)    
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-Personal barriers  
 

Most of the small-scale actors found in Zambia, The Gambia and Kenya lamented the lack of 
reliable power to provide for their business enterprise operations. This meant, more often than not, 
down times in terms of post-harvest, processing and transport operations.  Interestingly such 
enterprises  seemed to be passive on this matter as nothing could be done. There was seemingly a lack 
of awareness,  that especially in non-farming production seasons, the services of hire services could 
be rented out to supplant these power and mobility deficiencies. Many of the small-scale actors were 
not aware of the benefits that services could offer. For example, in Tanzania a small-scale trader was 
found who preferred to wait three days for fixing the broken axle of his small truck, then use the 
services of a tractor and trailer to transport his produce to market. This was not because he wanted to 
save money on the service, but because he was unware of the service being offered in the area and the 
possibilities he had in accessing it. Very much the same was found in Kenya, where a small retailer 
who offered milling services and would frequently have machine break downs, was not aware that he 
could use the power of a two-wheel tractor to mill the maize for his customers. Possible explanations 
for these aspects could be that the trader and small-scale food processer misunderstood how versatile 
services can be as offered by a hire service, but also because they were not part of the relational 
networks that are common to many farmers in rural areas. These farmers know which farmers in a 
defined area can provide for services and what kind of services are available. Moreover, what was 
also found was a lack of understanding about the importance of outsourced services. For example, 
many of the small-scale food processors did not think of buying outsourced milling services when 
they were out of power either because of common electricity grid failure and/or lack of quality fuel 
being delivered to power their generators.  This was found in Kenya were some tractors were awaiting 
trade alongside roads, while small-scale food processing enterprises on the other side of the road   
were not processing as a result of power black outs. In Tanzania, it was found that one small 
cooperative of farmers preferred to shoulder load 60 kilo bags of maize to a collection point six 
kilometres away on a main feeder road, instead of using transport services of a local hire service.    

Further, there was a general lack of understanding about the importance of having access to 
mobility services and having the capacity at short notice to call on such a service for mobility reasons. 
This, for example, was found in The Gambia where there was little recognition of the importance of 
being able to transport rice   in rural and remote areas to main feeder roads for collection.  This was 
very similar to a case found in Tanzania, as mentioned previously, where a small cooperative 
preferred to shoulder load then to use a transport service offered by a local hire service.  However, in 
urban areas, such as Dar es Salaam, Tanzania and Nairobi, Kenya this factor of mobility was more 
apparent as transport of produce and street hawking of produce was provided by hire services. In one 
particular instance, it was also found that a hire service was collecting organic waste from a market in 
Nairobi, Kenya, to then provide for compost. 

Moreover, small-scale traders, processors and retailers, commonly do not have access to large 
amounts of money and are asset deficient. These actors sell small quantities of food, frequently, for 
low prices and with some considerable costs to consider. However, this frequency provides them with 
cash in hand (cash flow) that can potentially enable them to pay for services. For example, in Zambia 
power outage times of the grid are advised in newspapers, thus with some forewarning power outages 
are known and consequently small-scale food processors could revert to using power provided by a 
hire service tractor in these down times and be able to pay for the service via their cash flow situation. 
However, it was found that the small-scale traders, processors and retailers were not aware of this 
possibility they had to pay for hire services.  
 
-Economic and location barriers  
  

The large availability of labour and its low wages, especially in peri-urban and urban areas, 
tended to foster the use of human labour more than the need for services. For example, in Lusaka, 
Zambia, it was found that some small-scale traders to transport produce from one location to another 
would hire on a daily basis one or two workers who would either head/shoulder load the produce 
and/or use a simple pushcart. The wage rate of such labourers was understood to be a lot less than 
what a possible hire service could charge.  Further some small-scale traders found in Kenya and 
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Tanzania would shell maize by hand. This would take time and they were unaware that even though 
using a sheller from a hire service may in principle cost more, it would in reality save time (and 
costs), enable them to market their maize more quickly to the local small-scale feed mill and thus 
generate income more quickly.  

Some small-scale actors, especially in peri-urban and urban areas, lacked vicinity to hire 
services, even though in many large cities, equipment dealerships would provide services, for 
example. This lack of vicinity was a result not only of small-scale actors not knowing that services 
could be found locally, but also as a result of the peri-urban and urban congestion of small, narrow 
and trafficked streets, which meant difficulty of access both for the small-scale actors as well as for 
the service provider.  

 
From these findings, it emerges that many of the barriers to accessing hire services derived 

from personal aspects of the actors and not so much from the economic side of matters.  Many were 
not aware of hire services in their local area, what services were available, and what services could 
actually do for their business enterprises. Some of the actors could afford paying for services, based 
on their cash flow situation (money availability), but were not aware of this. As like at the farmer 
stage of the agri-food value chain, these barriers found at post-harvest, processing and retail stages 
provide impediments to agri-food value chain development. However, at these later stages of the agri-
food value chain, beyond the farm gate, food gains in value. For example, food has been sorted, 
processed, conserved, distributed and made available to sale to final consumers. Thus with this 
increase in food value a power outage at processing level, for example, will not only be costlier, but 
will prevent more lucrative revenue from being earned. Consequently, there should be, in theory, a 
larger incentive to avert such power outages, with the use of services offered by hire services.  
  
The access and use of services  
 

The field research conducted not only focused on the challenges (barriers) of accessing and 
using hire services, but also considered small-scale actors along the agri-food value chain   who did 
actually access and use services. Thus the questions were raised of why and how did some small-scale 
actors use services while others did not? What enabled and facilitated small-scale actors to access and 
use such services?  
Some of the answers (findings) to these questions are provided here below: 
 
-Personal aspects 
  

It was found that some small-scale actors understood that services would reduce their own 
physical labour, in defined activities and also save them time. For example, one farmer in Kenya used 
power services during maize harvesting and this would save family labour time. This enabled free 
time for family labour to be involved in other farm work, seek off-farm job opportunities as well as 
tender to family matters, such as childcare. Further a small-scale food processor, for example, who 
frequently used power services, as a result of continual power outages from the grid, realised he had 
more time to devote to actual processing operations, improving quality, rather than attempting to sort 
out the consequences of power outages problems with unsatisfied customers.  

Commonly small-scale farmers do not usually decide on matters on their own, they consult 
with family members living in the homestead and in some occasions, some of the family members 
play a decisive role in decisions. It was found, for example in Tanzania, that during harvest time a hire 
service was also used to collect water and fire wood for the homestead, commonly a work activity 
provided by the women in the farm homestead.  

The findings here provide evidence that understanding the benefits of power services and 
joint decision making facilitate the   adoption of power services.  Thus overcoming perceptual and 
cognitive barriers to hire services enables a better understanding of the benefits derived from using 
services. Further, joint decision making is usually obtained via discussions and common agreements 
within the farm family, with multiple perspectives being considered. This is not only more 
comforting, in terms of reducing the perceived risks of using hire services as a joint decision was 
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made, but also provides for benefits to the family, for example using the hire service also to collect 
water and fire wood. 

 
-Financial and commercial aspects 
 

It was found that some small-scale actors had the means to pay for the services. This intended 
not only in monetary terms, but also in terms of barter trade (food) and exchange of favours. For 
example, it was found that the exchange of favours in remote areas of Tunisia was a viable way of 
accessing services.  In addition, the use of services would not only increase their incomes, but enabled 
them to earn money in less time. For example, small-scale farmers that harvested wheat on time in 
Tunisia and used also transport services were able not only to have more produce to sell, but could 
sell it in less time than if they had to head load produce to the local processing enterprise for further 
processing operations. Further, some small-scale actors realised that even though the up-front cost of 
using hire services may have been high, the benefits derived were above the costs. For example, less 
waste at harvest time from a maize farm in Kenya, meant that the larger harvested yield could 
contribute to the extra cost of using the service.   

Some small-scale actors knew that their operations could be improved with the use of 
services. For example, in Iran this was not only related to quicker harvest time for wheat, but also less 
waste provided during harvest as well as post-harvest operations. This encouraged small-scale farmers 
to adopt services so as to ensure not only more food security for the farm family, but also more 
produce to be commercialised and thus earn more income.  

Some small-scale actors also knew that accessing and using services enabled them to add 
value more efficiently, effectively and in less time. This provided to be an incentive to access and use 
services as some of the small-scale actors also understood that higher value meant higher incomes, 
which meant that they could continually keep on accessing services in a virtuous cycle. Some small-
scale actors realised that power services could provide for more reliable harvests and thus better 
supplies of produce, while small-scale processors also realised they could have better procurement of 
produce to process if they encouraged hire services to be adopted by small-scale farmers, thus 
encouraging both parties to use hire services. This situation was found in Kenya among some small-
scale processors and local small-scale farmers. Speeding up operations from field to fork, especially 
for perishable crops, such as horticultural crops for example, provides for a larger marketing window. 
Some small-scale actors understood this providing them with an incentive to use power services as 
found in Kenya, Iran and Tunisia.  

Using a hire service in a defined area, can also be a source of business networking. This was 
found in Iran where a hire service run by a small-scale farmer, offered transport services for 
pistachios. This enabled the farmer to create a network of business partners, where many other small-
scale pistachio producers came together to collectively aggregate and sell their produce to large 
processors. This network enabled the smaller-scale farmers to access and use services and pay for 
them with the assured sales of produce at fairly good prices.    

The findings provide evidence that the financial and commercial incentives and derived 
benefits of using hire services are a strong pull for adoption. Many of those agri-food value chain 
actors covered by the research were knowledgeable of the economic benefits of using hire services, 
but were also aware that as a result of using hire services could create business-relational networks 
that could foster more business opportunities.  In Kenya, it was found, that both small-scale farmers 
and small-scale processors could benefit from using hire services. The services were mutually 
reinforcing for both (win-win model): by using hire services the farmer could provide a small-scale 
food processor with more produce, in a timely manner and with better quality, while the food 
processor would be guaranteed more regular and quality supplies of produce to process.  Thus, there 
are seemingly not only financial factors in the adoption of hire services, but also social underlining’s 
of the development of relational networks and mutual benefits.  

 
-Social aspects    
 

It was found, in particular, that women small-scale farmers that accessed power services 
could change their social horizons. In other words, they attached a social value to the technologies of 
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services, not just, what the service could do. For example, power services can provide for mobility 
services, an opportunity for women to leave the homestead, interact with other people as well as 
access health services, school services, etc. This is an important factor as technologies can provide an 
array of social services along with the technology service being provided. Yet another example found 
was one small-scale farmer in Kenya, who by using planting services would have improved yields and 
thus would be able to invite relatives more often to the homestead for social events. 

The findings here, yet again, provide evidence that in the adoption of services there are social 
connotations that need to be considered along with the technical and financial benefits of hire 
services. Thus, it is seemingly not just what a service can do in terms of, for example milling maize 
and transporting maize, and the financial benefits that can derive from these technical operations, but 
the social benefits that can also derive from such operations, such as mobility for example.  

  
-Entrepreneurial aspects 
 

There were also some entrepreneurial traits, mainly risk taking, found within some of the 
small-scale actors, especially among traders, who would ‘entrepreneurially risk’ the use of services. 
Such a trait was also found interestingly in small-scale farmers that would occasionally commercialise 
produce that the farm family would not consume, but would still take the ‘entrepreneurial risk’ in 
using services7.  Thus it is seemingly not exclusively finance and produce commercialization and 
access to financial means that enable small-scale farmers in particular to access services, but the 
capacity and stamina to engage in entrepreneurial-like activities i.e. taking risks.  Such characteristics 
commonly provide for ‘early movers’ in the adoption of innovations (services) prior to others.  The 
diffusion of innovation theory Rogers (2003) provides that innovators and early adopters are a small 
minority, 2.5 and 13.5 percent respectively, of a total population.  This can go some way to explain 
why services are adopted, for example, in a Tanzanian maize value chain by circa only 16 percent of 
the actors. This also points to the fact that these early movers, evidently, do not have the social and 
cultural perceptions that ‘blocked’ them from using services. 

It was found that social and cultural barriers to adopting innovations (services), were 
overcome by some small-scale actors. For example, some small-scale farmers and more 
entrepreneurial farmers did not perceive a day’s work as physical labour and hand hoe, while some 
small-scale processors understood and importantly accepted the fact that power services were 
versatile and could be used for processing operations. It was also found that in the case of small-scale 
famers in particular, the access to power services, also meant other social factors such as mobility, 
access to other services and so forth.  

Further some small-scale actors found, still with considerable entrepreneurial characteristics, 
were willing to learn about new things and thus the use of services would enhance their knowledge 
and could provide for new opportunities. For example, in peri-urban Nairobi, Kenya, one trader 
actually had used hire services, learnt the ‘tricks of the trade’ and had started up a mobile processing 
enterprise based on a small tractor that he had ‘outsourced’ (rented) from an equipment dealership. 
The trader was also learning how to repair and maintain the small tractor and how versatile 
technology could be and what opportunities this could provide for him. For example, he pointed to the 
fact that he intended to collect organic and other waste (mainly plastic) from local markets for resale. 
The findings here show that it is seemingly entrepreneurial characteristics in small-scale actors that 
provided for the adoption of services. It was these that enabled them to be ‘early movers’ in their 
communities, adopting ‘innovations’, with their willingness to learn new things and surpass 
commonly held social and cultural barriers. 
  
-Market development facilitation aspects  
 

Some small-scale actors accessed and used power services via brokers.   For example, in 
Zambia a FAO project, Conservation Agriculture Scaling-UP (CASU), funded by the European 

                                                           
7 This finding partly coinciding with the findings of FAO (2015):  across all levels of development, smallholders operate 
their farms as entrepreneurs operate their firms, or at least they try:  They raise capital from multiple sources and invest in 
productive assets; for many of them even a spade or a bicycle are important assets. 
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Union, devised an e-voucher system which registers small-scale farmers as well as hire service 
providers in a database. Hire service providers are credited with the value of the e-voucher on 
completion of service work in famers’ fields. This is a good system as it acts as a ‘brokerage service’ 
between demand and supply of small-scale farmers and hire service providers. Moreover, this 
brokerage system fosters not only market development for hire services, but importantly has technical, 
economic and social connotations. For example, it enables farmers to know who the hire service 
providers are prior to the service being carried out (familiarity), what services (technologies) are 
available, what the technologies can do, importantly what results ( outcomes) can be achieved and 
within this process, build trust in the use of such services. 

 
Discussion  
  

With regard to the how and why that enabled small-scale actors to access and use services 
undoubtedly, financial and commercial aspects   are important, especially when hire services create 
win-win financial models for actors involved in the agri-food value chain. In other words, if hire 
services can benefit two actors in an agri-food value chain, via both actors seeing positive financial 
results, they will tend to use and access hire services. For example, and as found in the field research, 
if a processor needed more regular supplies of produce with a certain conformity, the processor would 
encourage a farmer to access and use services from a hire service and each would benefit.  

Another lesson learnt was that personal aspects of overcoming cognitive and perceptual 
barriers of being weary about the outcomes of services provided by hire services, as they could 
potentially jeopardise their livelihoods. These barriers were overcome not just simply by more   
awareness of what service outcomes could be, but by a far better understanding about what power 
technologies and related equipment could do and importantly what outcomes could be expected from 
such services. This lesson shows that to overcome personal barriers it is not sufficient to just create 
awareness about service outcomes, but the ability to provide for a better understanding of the 
outcomes of the services and how they could actually enhance livelihoods. Tied to this lesson was that 
of finding more entrepreneurial characteristics in ‘risk taking’ using such services, in local traditional 
communities, and the overcoming of social and cultural barriers as a result of these behaviours. This 
lesson not only provided for the entrepreneurial characteristics of risk taking from a livelihood point 
of view, but also overcoming the “risk”, social and cultural, that if using such services within a local 
community, there was no fear of being singled out as being better off than others and then having to 
possibly look after others. Consequently, from this another lesson learnt was that social aspects are 
inherent to purely technical, financial and commercial factors of what services can do and this is yet 
another important aspect in the how and why  of access to and using hire services. For example, for 
small-scale actors the possibility of mobility and creating mutually beneficial relationships, that also 
derived from the use of hire services were important.  

Another lesson learnt was that facilitation models are also important in supporting the access 
and usage of hire services. In this case brokerage services were found that attempted to   develop 
markets for hire services by bringing together demand for and supply of services. Such brokerage was 
important as it enabled small-scale farmers to know who the hire service provider was prior to the 
service being carried out, what services (technologies) were available, what the technologies could do, 
and importantly what results could be achieved. Within this process another lesson learnt was that of 
trust building between service providers and users as the two sides got to know each other as well as 
enabling service users to better understand what could be the outcomes of such services and how 
these could affect their livelihoods.  

Further lessons were also found in terms of the how and why of the   access and usage of hire 
services by small-scale actors. Nearly 40 percent of the world population are denied access to 
technologies that already exist and in specific many of the technologies used by hire services have not 
been indigenously developed within defined countries, Trace (2015) and thus may not blend in to the 
economic, social and cultural contexts and realities of these defined countries. For example, in sub-
Saharan Africa in many countries, the indigenous manufacturing of tractors is small, if not inexistent, 
and imports of tractors from Europe, North America, India and China are common.    
As found in the research, there are strong social ties to the use of power technologies and related 
equipment and this falls in line, with similar findings provided by Trace (2015). For example, there 



Middle East J. Agric. Res., 7(4): 1217-1233, 2018 
ISSN: 2077-4605 

1228 

are strong cultural, social and economic connotations related to technology and innovation systems 
adoption, distribution and assimilation. It seems that cultural choices, rather than any inherent logic or 
usefulness of a particular technology, determines usually whether or not technologies are adopted, 
Trace (2015). This, for example, was found in the research, where women would prefer donkeys over 
oxen for providing services and would not consider mechanical services. In other words, the 
awareness of particular technologies, tools or machines for example, does not automatically force a 
society to adopt them or to keep them. Further, it should not be presumed that the invention of the 
combustion engine should spell the end of horse-drawn-transport and ploughs, Trace (2015). This, for 
example, as found in some countries in sub-Saharan Africa, where even though many are aware of 
what tractors are and what they do, the invention of tractors has not surpassed the use of animal 
traction as this, in many instances, still remains the prevailing power source for farming and transport.  
Assumptions on adopting a technology will not necessary lead to a certain outcome or impact, 
especially from a social perspective. There is a need to keep such expectations and ensure a societal 
balance as there are material, relational and subjective aspects to technologies that need to be 
considered, Trace (2015), as was also found in the research conducted. 

As a result of the above lessons learnt, a private sector perspective to services alone, as a 
result of the strong social (and cultural) connotations of hire services, may well not be the only 
solution for developing and enabling access and use by small-scale actors. The public sector has a role 
to play, as it is clear that the private sector cannot do it all alone as services have a strong social-
public good aspect to them. Often it is not the public sector and economy that does not work, it is the 
misuse and misguidance of the public sector and its economy that provides for the problems. The 
public sector is important to hire services, like the private sector is. Consequently, it is not only a 
question of access and affordability, but also a question of relevance and equity of such services to 
those who adopt them and those who supply them.   

 
 Conclusions 
  

There is some evidence to suggest that awareness creation is important, but providing a better 
understanding of the service technologies of hire services, their outcomes and how these can be 
beneficial both from an economic as well as a social point of view for small-scale actors in agri-food 
value chains requires more attention and investigation.  There is also a need for business and 
marketing capacity building and development for both private as well as public hire services, with a 
particular emphasis on entrepreneurial and social aspects, as well as with a focus on creating public-
private partnerships for hire service businesses.  Further, there is a need to provide more research on 
private sector-led brokerage services.  Moreover, there is also some evidence to suggest that further 
and more in-depth research is required on the role hire services can have in actively contributing to 
the improved usage of natural resources and reduced environmental impact, including climate change, 
and thus contribute to more green (environmentally – friendly) agri-food value chain development.      
 

References   

Abdulquadri, A.F. and B.T. Mohammed, 2012. The role of agricultural cooperatives in agricultural 

mechanization in Nigeria, World Journal of Agricultural Sciences, 8(5) 537-539. 

Abdul Mottaleb K., T.J. Krupnik and O. Erenstein, 2016. Factors associated with small-scale 

agricultural machinery adoption in Bangladesh: Census findings. Journal of Rural Studies, 46: 

155-168. https://doi.org/10.1016/j.jrurstud.2016.06.012 

Aguirre, V.,  R. Echeverría, C. Olmedo  and G. Blanco, 2013. Farmer strategies to face labor shortages 

in Chilean agriculture, Cienc. Rural., 43(8) http://dx.doi.org/10.1590/S0103-

84782013000800030  . 

Agyei-Holmes, A., 2016. Technology transfer and agricultural mechanization in Tanzania: 

institutional adjustments to accommodate emerging economy innovations. Journal of 

Innovation and Development, 6(2): https://doi.org/10.1080/2157930X.2016.1196545. 



Middle East J. Agric. Res., 7(4): 1217-1233, 2018 
ISSN: 2077-4605 

1229 

Alabadan, B.A. and J. Yusuf, 2013. Tractor hiring schemes in Nigeria: A case study of Federal 

Capital Territory (FCT). African Journal of Agricultural Research. 8(47):5962-5966. 

Amare, D. and W. Endalew, 2015. Agricultural mechanization: Assessment of mechanization impact 

experiences on the rural population and the implications for Ethiopian smallholders. 

Engineering and Applied Sciences, 1(2):39-48. 

Andrade, P. and B. Jenkins, 2003. Identification of patterns of farm equipment utilization in two 

agricultural regions of Central and Northern Mexico. Agricultural Engineering International: 

the CIGR Journal of Scientific Research and Development. pp 1-12. 

https://pdfs.semanticscholar.org 

Bass, S., P. Steele, C. Toulmin, O. Greenfield, C. Hopkins, I. Chung, and T. Nielsen, 2016. Pro-poor, 

inclusive green growth: experience and a new agenda, GGGI, IIED, GEC 

Böttinger, S., R. Doluschitz, , Klaus, J., Jenane, C. & Samarakoon, N. 2013. Agricultural development 

and mechanization in 2013: A comparative survey at a global level. University of Hohenheim, 

Stuttgart, Germany & United Nations Industrial Development Organization (UNIDO), Vienna   

Breuer, T., Brenneis, K. & Fortenbacher, D. 2015. Mechanisation – a catalyst for rural development in 

sub-Saharan Africa,  Rural 21, 49(2):16–19. 

Chahal, S.S., Kataria, P.,  Abbott, S. & Gill, B.S. 2013. Role of cooperatives in institutionalization of 

custom hiring services in Punjab, Agricultural Economics Research Review, Vol. 27 

CIMMYT. 2014a. Market analysis for small mechanization: Zimbabwe, Addis Ababa   

CIMMYT .2014b. Market analysis for small mechanization: Ethiopia, Addis Ababa   

CIMMYT. 2014c. Market analysis for small mechanization: Tanzania, Addis Ababa   

CIMMYT & KENDAT.2014. Market analysis for small mechanization: Kenya, Addis Ababa   

Dauda, S.M., G. Agidi, and M.A. Shotunde, 2010. Agricultural tractor ownership and off-Season 

utilization in Ogun State, South Western Nigeria. African Journal of General Agriculture. 

6(3):95-103. 

Davis, G.W., D. Von Bailey and K.M. Chudoba, 2010. Defining and Meeting the Demand for 

Agricultural Machinery in China: A Case Study of John Deere. International Food and 

Agribusiness Management Review, 13(3): https://digitalcommons.usu.edu/ 

DFID & PrOpCom. 2013. Making tractor markets work for the poor in Nigeria. Maitama-Abuja, 

Nigeria. 

De Pozo-Vergnes, E., 2013. From Survival to Competition: Informality in Agrifood Markets in 

Countries under Transition, The case of Peru, London, IIED. 

Diao, X., J. Silver, and H. Takeshima, 2016. Agricultural mechanization and agricultural 

transformation, African Center for Economic Transformation (ACET) and Japan International 

Cooperation Agency Research institute (JICA-RI). 

Edwards, W.2009. Acquiring farm machinery services, Iowa State University Extension  

FAO. 2016. Agricultural mechanization: a key input for sub-Saharan African smallholders, Rome 

FAO. 2015. The economic lives of smallholder farmers: An analysis based on household data from 

nine countries, Rome 

FAO.2013. Mechanization for rural development: A review of patterns and progress from around the 

world, Rome  

FAO. 2012. Hire services by farmers for farmers, Diversification Booklet 19, Rome   

FAO. 2011a. Save and grow. A policymaker’s guide to the sustainable intensification of smallholder 

crop production, Rome  

FAO. 2011b. Investment in agricultural mechanization in Africa: Conclusions and recommendations 

of a round table meeting of experts, Agricultural and Food Engineering Technical Report 8, 

Rome 



Middle East J. Agric. Res., 7(4): 1217-1233, 2018 
ISSN: 2077-4605 

1230 

FAO. 2009a. Rural transport and traction enterprises for improved livelihoods, Diversification 

Booklet 10, Rome 

FAO. 2009b. Farm equipment supply chains, Guidelines for policy-makers and service providers: 

Experiences from Kenya, Pakistan and Brazil, Agricultural and Food Engineering Technical 

Report 7, Rome 

FAO.2009c. Investment in agricultural mechanization in Africa, Rome   

FAO. 2008. Agricultural mechanization in sub-Saharan Africa: time for a new look,  Agricultural 

Management, Marketing and Finance Occasional Paper 22, Rome 

FAO. 2007. Addressing the challenges facing agricultural mechanization input supply and farm 

product processing, Agricultural and Food Engineering Technical Report 5, Rome 

FAO. 2006. Farm power and mechanization in sub-Saharan Africa,  Agricultural and Food 

Engineering Technical Report 3, Rome 

FAO. 2003. The Informal Food Sector: Municipal Support and Polices for Operators, Food in Cities 

collection no. 4, Rome 

FAO 1994. Draught animal power manual. A training manual for use by extension agents, Rome 

FAO.1990. Agricultural engineering in development: Guidelines for mechanization systems and 

machinery rehabilitation programmes, Rome  

FAO.1975. The reorientation of agricultural mechanization for developing countries, Rome 

FAO.1972. Report on the meeting of experts on the mechanization of rice production and processing, 

Paramaribo, Surinam  

FAO. 1971. A guide for instructors in organizing and conducting agricultural engineering training 

courses, Rome  

FAO & UNIDO, 2008. Agricultural mechanization in Africa: Time for Action, Rome    

Food and Agri Strategic Advisory and Research (FASAR), YES BANK German Agribusiness 

Alliance at OAV - German Asia-Pacific Business Association (GAA). 2016. Farm 

mechanization in India: The custom hiring perspective, New Delhi.  

GDI., 2016. Food Security in Sub-Saharan Africa: A Fresh Look on Agricultural Mechanisation: How 

adapted financial solutions can make a difference, Bonn, Germany.  

Herbel, D., N. Ourabah Haddad and M. Villarreal, 2015. An innovative organizational approach for 

West African family-farmers’ co-operatives: The case of mechanization co-operatives 

(CUMA) in Benin, Research International Conference 2015, Future of the cooperative model: 

Creativity, innovation and research, Paris, 27th –30th  May.  

Hilmi, M., 2018. A field practitioner’s perspective on developing green food value chains, Food 

Chain, Vol. 7, No.1, pp.1-24 

Hilmi, M., 2016. Developing greener food value chains: environmentally friendly tomato post-harvest 

operations in four cities, Food Chain, Vol. 6, No.1, pp. 21-34  

Hilmi, M., 2014. Green food value chain development concept note, in: FAO. 2014. Proceedings of 

the Knowledge Exchange Forum for the Development of Green Food Value Chains, 27–28 

November 2014 , Rome  

Hilmi, M., 2013. Hire services as a business, Agric. for Dev., 19, pp.  21–25 

Hiremath, G.M., G. Lokesh, G.N. Maraddi and S.S. Patil, 2015. Accessibility of farm machinery 

services - CHSCs for small and marginal farmers. International Journal in Management and 

Social Science, 3 (2): 

IAPRI., 2015. Rural Agricultural Livelihoods Survey, Lusaka.  

IDE., 2012. Study into the commercialization of selected agricultural machines in Bangladesh, Dhaka   

IFPRI., 2016. Is access to tractor service a binding constraint for Nepali terai farmers, H. Taleshima, 

R.A. Adhikari & A. Kumar, International Food Policy Research Unit, Discussion paper 01508, 

Washington D.C.  



Middle East J. Agric. Res., 7(4): 1217-1233, 2018 
ISSN: 2077-4605 

1231 

IFPRI., 2015a. Big tractors but small farms: Tractor hiring services as a farmer-owner’s response to 

an underdeveloped agricultural machinery market, N. Houssou, C. Asante-Addo, X. Dao & S. 

Kolavalli. Ghana Strategy Support Programme. International Food Policy Research Unit, 

Working paper No. 39.Washington, D.C.  

IFPRI., 2015b. Mechanization outsourcing clusters and division of labour in Chinese agriculture, 

Xiaobo Zhang, Jin Yang and Thomas Reardon. Washington, DC. International Food Policy 

Research Unit, Discussion paper 01415, Washington D.C.  

IFPRI., 2015c.Market imperfections for tractor service provision in Nigeria: International perspectives 

and empirical evidence, Hiroyuki Takeshima. Washington, DC. International Food Policy 

Research Unit, Discussion paper 01424, Washington D.C. 

IFPRI., 2015c. Rural and agricultural mechanization: A history of the spread of small engines in 

selected Asian countries, Stephen Biggs & Scott Justice. Washington, DC. International Food 

Policy Research Unit, Discussion paper 01443, Washington D.C. 

IFPRI., 2014a. Tractor owner-operators in Nigeria: Insights from a small survey in Kaduna and 

Nasarawa states, H. Taleshima, H. Edeh, A. Lawal & M. Isiaka,  International Food Policy 

Research Unit, Discussion paper 01335, Washington, D.C.  

IFPRI., 2014b. Economics of tractor ownership under rainfed agriculture with applications in Ghana, 

N. Houssou, X. Diao, S. Kolavalli. Washington, DC. International Food Policy Research Unit, 

Discussion paper 01387, Washington, D.C. 

IFPRI., 2013a. Ghana strategy support programme. Agricultural mechanization in Ghana: is 

specialization in agricultural mechanization a viable business model? N. Houssou, 

Diao, X., F. Cossar, S. Kolavalli, K. Jimah and  P.  Aboagye, International Food Policy Research 

Unit, Working paper No. 30, Washington, D.C. 

IFPRI.2013b. Agricultural mechanization patterns in Nigeria:  Insights from farm household typology 

and agricultural household model simulation, H. Takeshima,  A. Nin Pratt & X. Diao, IFPRI 

Discussion Paper 01291, Washington, D.C. 

IFPRI. 2012. Mechanization in Ghana: searching for sustainable service supply models, X. Diao , F. 

Cossar, N. Houssou , S. Kolavalli , K. Jimah & P. Aboagye. Washington, DC. International 

Food Policy Research Unit, Discussion paper 01237, Washington, D.C. 

Jijingi, H.E., P.O. Simeon and A.D. Sambo, 2016. Assessment of mechanization challenges of peasant 

farmers in Gboko local government area, Benue State of Nigeria. Management, Economic 

Engineering in Agriculture and Rural Development, 16(4):191-198. 

Johnson, T.G., W.J. Brown and  K. O'Grady, 1985. A multivariate analysis of factors influencing farm 

machinery purchase decisions. Western Journal of Agricultural Economics, 10(2): 294-306. 

Julius, A., 2014. Factors limiting small-scale farmers’ access and use of tractors for agricultural 

mechanization in Abuja, North Central Zone, Nigeria. European Journal of Sustainable 

Development, 3(1): 115-124. 

Kamboj, P., R. Khurana and A. Dixit, 2012. Farm machinery services provided by selected 

cooperative societies. Agric Eng Int: CIGR Journal, 14(4):123-133.  

Kapur, R., S. Chouhan, S. Gulati and V. Saxena, 2015. Transforming agriculture through 

mechanisation: A knowledge paper on Indian farm equipment sector, FCCI. 

KIT., 2015. Moving to Mechanisation: Mechanisation in maize farming systems in Kenya, Tanzania 

and Ethiopia, Amsterdam. 

Koike, M., 2009. Custom hire systems for agricultural machines in Southeast Asia: In a rural 

community in Thailand. Engineering in Agriculture, Environment and Food,  2(4): 

Kumwemba, W.F. 2009. Animal-drawn implement supply, distribution and services in Malawi, In 

Proceedings of an ATNESA Workshop, September 1999, South Africa. 

http://www.sciencedirect.com/science/journal/18818366
http://www.sciencedirect.com/science/journal/18818366/2/4


Middle East J. Agric. Res., 7(4): 1217-1233, 2018 
ISSN: 2077-4605 

1232 

Managan, N., D.J. Speilman, T.J. Lybbert and J. Gulati, 2014. Social networks and Indian farmers’ 

demands for agricultural custom hire services, USAID.  

Mansinho, M., C.N. Lúcio and P.D.S. Henriques, 2011. Attitudes, behaviours and motivations for 

mechanization in small scale Portuguese agriculture,  CEFAGE.  

Mehta, C.R., N.S. Chandel and T. Senthilkumar, 2014. Status, challenges and strategies for farm 

mechanization in India, Agricultural mechanization in Asia, Africa and Latin America, 45(4): 

43-50. 

Mijinyawa, Y. and  O. Kisaiku, 2006. Assessment of the Edo state of Nigeria tractor hiring services. 

Agricultural Engineering International: the CIGR E-journal,  VIII(10):1-14. 

Mohapatra, B.K., 2016. Farm mechanisation is the need of the time: It’s picking up in Odisha led by 

youth, Agricultural Science, 6(7): 

Mottaleb, K. A., Krupnik, T. J. 2015. Uptake of scale-appropriate agricultural machinery in 

Bangladesh: Policy insights from historical and census survey analyses, Cereal Systems 

initiative for South Asia Mechanization and Irrigation (CSISA-MI) project, Dhaka. 

Musa, D.S., J. Musa and D. Ahmad, 2012. Mechanization effect on farm practices in Kwara State, 

North Central Nigeria, IOSR Journal of Engineering, 2(10): 79-84. 

Negrete, J.C., 2014. Rural poverty and agricultural mechanisation policies in Mexico. Journal of 

Agriculture and Environmental Sciences,  3(1):45-66. 

One World Foundation India.2012. Yantradoot Villages Scheme: Agricultural mechanisation in 

Madhya Pradesh.  

Paman, U. and S. Bahri, 2014. Custom hiring services of power thresher for small-farm rice threshing 

in Kampar regency, Indonesia, International journal on advanced science  engineering 

information technology, 4(4): 70-73. 

Paman, U., S. Uchida and S. Inaba, 2010. The economic potential of tractor hire business in Riau 

Province, Indonesia; A case of small tractor use for small rice farms,  Agricultural Engineering 

International: the CIGR Ejournal,  Vol XII. 

Parashunath, G., M. Hiremath,  and J. Prashanth, 2016.  Constraints of farmers in utilizing custom 

hiring services of tractor based farm machineries-An analysis, International Journal of 

Agricultural Science and Research, 6(1): 217-220. 

Rajasree, R., C.K. Timbadia and F.L. Sharma, 2017. Constraints Perceived by Vegetable Growers for 

the Use of Farm Mechanization,  Curr Agri Res., 5(2):227-231. 

Rangan, V.K., 2011. The globe: Segmenting the base of the pyramid, Harvard Business Review, 

89(6): 1-4. 

Rogers, E.M., 2003. Diffusion of innovations, 5th edition, Simon & Schuster, New York, USA. 

Shetto, R.M., S. Mkomwa and T.E. Simalenga, 2009. Entrepreneurship in animal traction: 

empowering rural initiatives, http://www. academia.edu/ 22413614/Entrepreneurship_ 

in_animal_traction_empowering_ rural_initiatives. 

Sidhua, R.S. and K. Vatta, 2012. Improving economic viability of farming: A study of cooperative 

agro machinery service centres in Punjab, Agricultural Economics Research Review, 25 

Singh, S., H.S. Kingra and Sangeet. 2013. Custom hiring services of farm machinery in Punjab: 

Impact and policies. Indian Research Journal of Extension Education, 13(2):  

Srinivasarao, Ch., Sreenath Dixit., Srinivas, I., Sanjeeva Reddy, B., Adake, R.V. and Shailesh Borkar 

.2013. Operationalization of Custom Hiring Centres on Farm Implements in Hundred Villages 

in India,  Central Research Institute for Dryland Agriculture, Hyderabad, Andhra Pradesh, 

India.  

Takeshima, H., 2016. Custom-hired tractor services and returns to scale in smallholder agriculture: a 

production function approach, Agricultural Economics,  48, 363–372. 



Middle East J. Agric. Res., 7(4): 1217-1233, 2018 
ISSN: 2077-4605 

1233 

Tewari, V.K.,  A. Ashok Kumar, S. Prakash Kumar and B. Nare, 2012. Farm mechanization status of 

West Bengal in India, Journal of Agricultural Science and Review, 1(6):139-146. 

Trace, S., 2015. Rethink, Retool, Reboot: Technology as if people and planet mattered, Practical 

Action publishing, Rugby, UK.  

Umar, B., 1997. The role of public and private tractor hiring units in agricultural mechanization: a 

case study from Adamawa State, Nigeria, Outlook on Agriculture, 26(1): https://doi.org 

/10.1177/003072709702600108   

Van Eerdewijk, A.  and  K. Danielsen, 2015. Gender matters in farm power, KIT, CIMMYT, CGIAR 

Van Pham, T. 2016. Technical solutions and business models for the mechanization of small-holder 

rice production in Nigeria, CARI.  

Verma, M. and A. Tripathi, 2015. Perspective of agricultural mechanization in Supaul District of 

North Bihar- A Research, IOSR Journal of Agriculture and Veterinary Science, 8(8):4-12. 

World Bank. 2017. Enabling the business of agriculture 2017, Washington D.C.  

Yousif, L.A. 2013. Survey of farm power in the mechanized rain fed agriculture in Gedarif State, 

Sudan, Journal of natural resources & environmental studies, 1(3):41-48. 

Zulu-Mbata, O., A. Chapoto and M. Hichaambwa, 2016. Determinants of conservation agriculture 

adoption among Zambian smallholder farmers, IAPRI, Lusaka. 

 

 

 




