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Abstract 

This study investigates the challenges and opportunities 

of the local industries involved in the fabrication of agro-

related machinery in Nigeria. With the aid of personal 

interviews, on-spot assessment/visual inspection, a num-

ber of problems confronting these local industries were 

recorded. These include erratic power supply, cost of raw 

materials, level of automation, noise pollution, occupa-

tional hazards, instability in government policies, market-

ability and a general bias for machines fabricated locally.  

The government is currently making efforts at reviving the 

economy, yet the priorities set in addressing the prob-

lems of the local economy may not be aligned with the 

actual priority problems that local companies face in their 

daily business. The paper makes suggestions on how the 

government could better address the primary concerns of 

the industry in areas like power supply, raw material proc-

essing and sensitization of the Nigeria populace towards 

appreciating and procuring locally made machines. 

Keywords: Agro-Allied Industries, Agro-Allied Machinery, 

Policy Instability, Development, Raw Materials 

1. Introduction  

Most agricultural produce that is sold in formal markets 

requires post-harvest processing operations. The market 

for processing machines therefore is of significant eco-

nomic importance and offers great opportunities for local 

companies which specialize in fabricating agro-allied ma-

chinery (both òpreó and òpostó harvest machines) and 

their existence and operations is pivotal to the overall 

success of the country as a would-be industrialized na-

tion. Machines fabricated by such companies include the 

cassava press, cassava grater, cassava chipper, maize 

sheller, plate mill, honey press, cassava sifter, hammer 

mill, multi-purpose grain thresher, de-stoners, dryers, 

planters, feed mill mixers, graders etc. Food processing is 

an integral part of agriculture as most farm produce must 

undergo one form of conversion or the other either for 

storage or breaking down into smaller, workable units as 

a food source or raw material. 

Just as Nigeria is known for its yet largely unrealized po-

tential for agricultural development and the positive wel-

fare effects it would create for poor rural producers and 

urban consumers, an important condition for its future 

success is the creation of a suitable institutional environ-

ment that allow local industries to operate professionally 

and thus boost the returns of the food and agro-allied 

sector; ensuring more export earnings for the country. 

It is pertinent to note that as the world is increasingly 

becoming a global village, there is a lot of competition 

from industrialized countries to use developing coun-

tries like Nigeria as a dumping ground for obsolete 

products (1,2,3). This negatively impacts local produc-

ers because most times, they cannot compete with 

these cheap give-aways. Hence, this study seeks to 

find feasible solutions that policy makers can adopt in 

support of the local producers of agro-allied machinery 

in this current environment. 

The objectives of this study are: 

(i) To highlight the problems facing indigenous in-

dustries fabricating agro-allied equipment in 

Nigeria with a view to national development 

and, 

(ii)  To suggest possible solutions that can effec-

tively tackle these problems. 

2. literature review 

Until Nigeria attained independence in 1960, agricul-

ture was the most important sector of the economy as 

it accounted for more than one-half of Gross Domestic 

Product and for more than three-quarters of export 

earnings (4,5). This shows how important this sector 

of the Nigerian economy was until it was neglected 

after the oil boom. 

Political and institutional instability was another factor 

that affected the management and performance of 

Nigerian agricultural research institutes who were 

meant to be develop new and innovative ways of solv-

ing agro-related problems and pass the knowledge on 

to industries for adoption (6). The decline of agricul-

ture in Nigeria also led to a general neglect of local 

agro-industries by investors and policy makers. The 

problem in public policy was the lack of long-term con-

sistency and predictability. Successive government 

abandoned previous policy strategies and instead 

came up with completely new ones. Examples of previ-

ous agricultural policy strategies  include policy initia-

tives related to Operation Feed the Nation of 1976, 

the Green  Revolution  of 1980, Directorate of Food, 

Roads and Rural Infrastructures in 1986, withdrawal 

of fertilizer subsidies in Mid 1990õs and restoration  of 
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fertilizer subsidies at 25% between 1999 and 2000 (6). 

Others include the Cassava Initiative in 2002 and the 

Seven Point Agenda of 2007.   

With Nigeriaõs return to democracy in 1999, the Federal 

Government identified import dependence, reliance on 

a single commodity (crude oil), a weak industrial base, 

low level of agricultural production and a weak private 

sector as the major weaknesses of the Nigerian econ-

omy (7). As a result, the government made the develop-

ment of the agricultural sector the highest priority both 

for poverty reduction and improvement of the economy. 

Also, new technology, improved seedlings, better stor-

age facilities and access to funds at reduced lending 

rates were to be made readily available. It was also re-

ported that the government would move the country 

away from being an export dependent country as all 

necessary incentives and encouragement will be given 

for the development of the agro-allied industries as con-

tained under the Small and Medium-scale Enterprises 

(SME) act (7,8). 

Foreign investors were not left out of the developmental 

strategies as the Federal Government of Nigeria invited 

foreign companies to come and help tackle the prob-

lems facing different sectors of the economy. For in-

stance, the Federal Government encouraged certain 

Ukranian firms to boost their investment in Nigeriaõs 

steel sector (9). Nigeria is a country rich in iron ore, the 

principal element in the making of steel products which 

in turn is a major raw material in the agro-allied machin-

ery fabrication industry. Similar invitations had also 

been given to Russia and China. 

As part of the efforts to encourage local production in 

the primary sector of Nigeria, the government also im-

posed a ban on a number of foreign goods which can be 

sourced in Nigeria e.g. poultry products, leather prod-

ucts, textiles, etc. Moreover, the Nigeriaõs National Co-

coa Development Committee recommended a total ban 

on the importation of cocoa products into the country as 

part of measures to protect the local cocoa growing and 

processing industry (10). All these measures had vary-

ing impacts on local SME industries. The question how-

ever is, has the current efforts by the Nigerian federal 

government alleviated or compounded problem being 

faced by the agro-allied machine fabrication sub-sector 

of the Nigerian economy? In order to ascertain their cur-

rent situation, a study was conducted on agro-allied ma-

chinery fabrication industries in Ibadan, the largest city 

in Nigeria and a major agricultural hub and trade route 

in western Africa. 

3 Methodology  

In carrying out this study, the following methods were 

used to get information from the target industry:  

3.1 On Spot Assessment and Inspection 

Visits were paid to the factory premises of selected com-

panies for an òon the spotó assessment. Various divi-

sions of the workshops were examined to inspect ma-

chines being produced in their cutting/fabrication, join-

ing and finishing sections. In doing this, the physical 

conditions of the factory site and workshop were in-

spected including the working environment of the arti-

sans and technicians employed at the factories. The 

problems that workers were having in each sub-division 

were also noted. 

3.2 Personal Interviews  

Interviews were conducted with people from all cadres 

and sections of the companies. This included the chair-

men/managing directors, administrative director/

accountant, factory foremen, heads of joining and finish-

ing subdivision, fabrication sub-divisional heads, indus-

trial training apprentices, etc. These were able to shed 

light on areas of enquiry. 

4. Results and discussion 

The findings reveal that even though there has been 

some level of improvement in some areas of operation 

in the industry, there still exist myriads of problems con-

fronting these small and medium scale enterprises. For 

example, the ban on importation of poultry products 

(e.g. turkey, chicken and eggs) has gone a long way to 

help improve the operating environment for the agro-

allied processing machine fabrication industry. According 

to respondents, the local producers of poultry products 

had to increase their production to meet the local de-

mands, since consumers can no longer buy imported 

frozen turkey and chicken like before. With this need for 

increased production came a corresponding increase 

in demand for the fabrication of "Feed-mill mixers", a 

processing machine used in the production of animal 

feed and which can be easily produced locally by techni-

cians in the agro-allied machinery fabrication industry.  

As encouraging as this may be, findings revealed that 

the agro-allied machinery fabrication industry is still 

facing tough times due to the high costs of construction 

materials, unreliable power supply, lack of marketing 

skills, inadequate labour safety, neglect of waste dis-

posal, low level of technology and indigenous product 

bias.  

These problems are discussed in more detail in the follow-

ing section. 

4.1  Cost of Construction Materials: 

The materials of construction being used in this indus-

try ranges from angle iron bars, iron rods, steel plates, 

stainless steel plates, pulleys, vee-belts, bolts and nuts, 

electrodes, bearings, square pipes, flat bars etc. Be-

cause these are the main raw materials, their costs 

greatly influence the overall price of the fabricated ma-

chine. Table 1 shows current prices of some of these 

mostly imported raw materials. The prices quoted 

change in accordance with the exchange rates at the in-

ternational market but generally they are all increasing.  
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4.2  Power Supply 

These industries cannot exist without electricity. As a 

matter of fact, their very existence is based on elec-

tricity supply since basically; all their operations in 

machine fabrication require one form of electrical 

energy or the other. These include lathe machine 

operations; welding, grinding, power saw cutting, nib-

bler cutting, drilling, milling machine operations, etc. As 

is the case in Nigeria generally, power supply has been 

very erratic. This slows down production and most 

times, set targets are not met. As at the time of this 

study, some of the factories visited complained of 

having been without power supply for over 3 days 

while some others had been on generators for weeks.  

Operating a fabricating factory like these on power 

supply from generating sets is costlier compared to 

power supply derivable from the National Grid (NEPA). 

This also adds to the overall cost of production and 

ultimately the selling price of these machines as cost 

of maintaining and fuelling the generator also comes 

into consideration. This corroborates findings re-

ported by other researchers on the on SMEsõ and 

industrialization in Nigeria (11,12,13,14,15,16,17).  

4.3  Restricted Market Base 

Respondents made it known that most of the requests 

for machines come as a result of development pro-

grammes sponsored by big organizations like the United 

Nations Industrial Development Organization (UNIDO), 

International Institute of Tropical Agriculture (IITA) 

Ibadan, Federal and State Government projects after 

which there comes a fall in demand. Other sources are 

large scale farms with considerable hectares of land 

which are very few in Nigeria. This shows how restricted 

the market for these industries are since about 70% of 

agriculture in Nigeria is still on small scale or subsistence 

S/N Raw Material 2008 Price in Naira 2010 Price 

(in Naira) 

Equivalent Price in U.S. Dollars @ 

N150/Dollar 

1 Gauge 20 black steel plate 3,500 4,800 32 

2 Gauge 18 black steel plate 4,200 5,000 33.3 

3 Gauge 16 black steel plate 5,800 6,500 43.3 

4 Gauge 14 black steel plate 9,000 7,500 50 

5 Gauge 20 stainless steel plate 25,000  32,000  213.3 

6 Gauge 18 stainless steel plate 31,500  37,500  250 

7 Gauge 16 stainless steel plate 34,500 40,500 270 

8 Gauge 14 stainless steel plate 38,500 

  

45,500  

  

303.3 

9 Gauge 20  galvanized steel plate 12,500  15,000  100 

10 Gauge 18 galvanized steel plate 13,000  18,500  123.3 

11 Gauge 16 galvanized steel plate 19,500 22,500 150 

12 Gauge 14 galvanized steel plate 27,500 

  

30,500 203.3 

13 Stainless steel Electrode (1 pack) 9,500 (150 pieces in a 

pack) 

12,000 (150 pieces in a 

pack) 

80 

14 Ordinary Electrode (1 pack) 1,150 (150 pieces in a 

pack) 

1,600 (150 pieces in a pack) 10.7 

Table 1: Prices of Some Raw Materials in the Nigerian Agro-Allied Industry (July 2010) 
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levels. Moreover, many large scale companies which are 

into agri-business (cocoa processing, milk and milk prod-

ucts, fruit juice etc.) import most of their equipment from 

developed countries where quite a number of them have 

their roots.  Moreover, because of the cost of produc-

tion, the final cost of these machines is sometimes 

beyond the reach of individuals who may wish to acquire 

one. This affects marketability in the local and to some 

extent, the international arena knowing fully well that 

there are competitors mostly from Asian countries.  

4.4  Waste Disposal  

It was observed that waste disposal is a major problem 

even though workers at the factory did not mention this. 

Dumps for scrap metal, metal chips, used chrome cut-

tings etc. litter the factory premises. Dumps are located 

just outside the workshop where it is exposed to the 

forces of nature (air, water, rain etc). Since these materi-

als are non-biodegradable, they constitute a nuisance to 

the environment. Had it been that these can be recycled 

or given back in exchange for money, the problems dis-

posal would have been reduced. 

4.5  Noise  

Findings from this study also revealed that the techni-

cians and artisans complained about noise levels they 

were exposed to during some of their operations. Noise 

arise from the various jobs being done by factory 

workers or usage of heavy equipment at the same 

time e.g. generator, grinding, chiselling, hammering, 

beating to shape, shaft threading etc. Noise levels depend 

on how many of these operations are carried out at the 

same time. 

It was observed that different people respond differently 

to noise levels and even though, there was no scientific 

equipment readily available during the study for measur-

ing the various decibels of sound the workers were ex-

posed to, it was quite clear that the working environment 

will be a much better had it been that something could be 

done to check the effect of noise pollution on the workers. 

4.6  Safety  

Loss of lives or maiming was reported to be a frequent 

occurrence. The most common safety problems are the 

dangers of electrocution, paint fumes at the spraying 

section, flying metal chips and fatal accidents while work-

ing at the lathe machine. A technician at one of the fac-

tories visited was actually maimed by the lathe machine 

as he was working on it shortly before this study was con-

ducted and he was certified unfit to work on the lathe 

machine again. In another factory, finishing work was 

being done on a set of cassava pressing machines at 

the painting section and the artisan working on it had to 

use cotton wool to cover his nostrils to minimize the vol-

ume of paint fumes being inhaled by him because of the 

serious respiratory/health problems that could arise from 

it. Most places visited had no first-aid-kit in place. Through-

out the period of the study, it was observed that there was 

no government agency that inspects or ensures occupa-

tional safety and health standards for workers.  

4.7  Level of Technology/Automation 

Automation can be said to be at a discourag-

ing low level in fabricating industries in Nigeria. Thus, 

the progress of work is slow as human factors greatly 

come into play in these situations. This also affects 

the finishing aspect of production as errors based 

on human judgements are sometimes very con-

spicuous.  

4.8  Indigenous Product Bias 

Some respondents complained that while mar-

keting their machines, they often meet with a general 

indigenous product bias among the Nigerian populace 

as people prefer to go for imported machines rather 

than patronize the locally fabricated ones. This is 

because it is generally assumed that any Nigerian 

made product is fake or sub-standard and this 

creates an atmosphere of discouragement for the 

local producers. Also, this bias also results in an un-

even competition in the market between the locally 

fabricated ones and the imported machines even 

though the locally fabricated ones could also be effi-

cient in operation. 

4.9  Policy Instability 

All respondents re-iterated the fact that sudden policy 

changes seriously hinder the growth of their industry. 

For instance, the management of some factories vis-

ited made it known that during the Cassava Initiative in 

2002, most of the machines demanded for then were 

cassava related (e.g. graters, chippers, presses etc). 

This clearly reflected the government policy on cas-

sava and cassava products exportation then. How-

ever, that was no longer the case as the intense public-

ity of the initiative then has since given way to other 

policy issues when another administration came into 

power (18,19,20). 

5.0 Conclusion and recommendations 

From the facts gathered from this study, it is clear that 

the local agro-allied machinery fabrication industry 

in Nigeria has quite a number of problems confront-

ing them. There is need to see this sector of the Nige-

rian economy as an upcoming and viable sub-sector 

of the SMEsõ in Nigeria. As such, any problem con-

fronting the sector should be seen as a problem con-

fronting the nation as a whole. Should Nigeria develop 

in her indigenous technology to an appreciable level in 

terms of what is available in the international world, 

the country which is so blessed with both human and 

national resources can rise up and stand in a formi-

dable position not only as an industrial giant in Africa, 

but also as a force to reckon with in the global market. 

As a result of indigenous technological development 

and breakthroughs attributed to good operational envi-

ronment created through favourable policies, a nation 

like India with an economy worse than Nigeria before 

can now boast of having a say in the technological 

world. This can also be the case in Nigeria should 

ATDF JOURNAL Volume 7, Issue 3/4 2010 
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proper focus and attention be given to this sector of the Ni-

gerian economy. 

In 1987, radio-active wastes were brought from Italy and 

dumped in a town known as Koko in the old Bendel state of 

Nigeria. This resulted in loss of lives even though the situa-

tion was arrested on time. Likewise, dumping of foreign 

goods and technology on Nigeria should be seen as being 

dangerous just like that of the Koko wastes saga as long as 

there are competent hands within the country to help in the 

area of technological development.  

5.2 Recommendations 

While the Federal Government of Nigeria might be com-

mended for efforts aimed at resuscitating the ailing indus-

try, the following recommendations if implemented will en-

hance the performance of agro- allied machinery fabrica-

tion industries in Nigeria: 

(i) Local producers should be encouraged and as-

sisted as regards the cost of raw materials for their 

industries. If this is done the cost of production will 

be less and marketability will increase. Since the 

primary raw material used in producing these sec-

ondary raw materials are available in Nigeria, the 

government should find a way of reviving the rele-

vant sectors of the economy involved in turning 

these primary raw materials into their secon-

dary forms (e.g. iron ore into steel products). 

These include the Osogbo Machine Tools and Ajao-

kuta Steel Rolling Mills. 

(ii)   A more conducive environment should be created 

for the local industries by enacting policies that will 

ban the importation of products or machines that 

may stifle or choke the local fabricating industries as 

was done in the case of poultry products for example. 

(iii)  Electricity supply should be improved till it becomes 

not just more regular but stable.  

(iv) Petroleum products should be made available in 

abundance at all times as there will always be 

need for it in terms of power generation as 

well as transportation of raw materials and finished 

products. Since Nigeria is rich in crude oil, efforts 

should be made at reviving and building more refiner-

ies in the country. 

(v)  The Nigerian populace should be sensitized to be 

more positively disposed to Nigerian products as this 

will help in its development as this will eventually 

help the local industries to grow. 

(vi) Safety measures should be ensured and enforced 

at local industries to minimize the industrial haz-

ards occurring in the industry. Monitoring agencies 

should be created to effect in a way similar to what is 

obtainable in some other countries e.g. the Occupa-

tional Safety and Health Administration (OSHA) in the 

United States of America. 

(vii)  Ear-muffs and gas masks should be provided 

where and when necessary by employers of 

labour at the industries to reduce the effects of 

noise pollution and health problems respec-

tively. 

(viii) Increased effort should be made at improving 

waste disposal methods in the industries. 

This is because of the non-biodegradable na-

ture of the raw materials (mostly metals) be-

ing utilized by the sector. Relevant profession-

als should be contacted for the possibility of 

recycling. Laws should also be formulated to 

enforce compliance by industries to environ-

mental rules. 

(ix) Instability of government policies is an important 

issue which should be properly addressed as it 

is vital to the survival of this sector of the econ-

omy. A very recent example is the issue of the 

Cassava Initiative of the immediate past ad-

ministration but which is no longer the being 

projected as before because another agenda 

has come up to replace it.  
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Abstract  

Science and Technology (S&T) for development is often 

associated with radical technological change that offers 

new opportunities for human development. In affluent, 

highly developed countries, the use of material saving and 

energy efficient technologies promises to gradually elimi-

nate unsustainable consumption patterns; while in develop-

ing countries, S&T are expected to eradicate world poverty, 

diseases and underdevelopment. Despite the many warn-

ings raised by development and S&T economists that sus-

tainable technological change depends on corresponding 

institutional change, there has been a tendency to take the 

economic sustainability of new technologies for granted. 

Humanity, waiting so to say, for such òtechnology mannaó 

and technology transfer from North to South to become 

implemented. 

In this paper, I will not enter the global sustainability policy 

challenges, which have been discussed at greater length 

elsewhere (see Kemp, Soete and Weehuizen, 2005 and 

2011), but focus on the shift from S&T to Innovation for 

Development, which has occurred over the last ten to 

twenty years. This shift fully recognizes the òendogenousó 

nature of innovation as opposed to the old, neo-classical 

exogenous view of technological change and technology 

transfer, as it was popular in the 70õs and 80õs. 

1. Introduction 

Many S&T scholars that contributed to endogenous growth 

literature found that the process of innovation is actually 

much more complex and challenging in a developing coun-

try context. Aghion and Howitt (2005) have questioned the 

sustainability of S&T even in the high income country con-

text and argued that the future innovation policy challenge 

will need to address the double meaning of ònon-

sustainabilityó resulting from technological òprogressó. Next 

to the ecological unsustainability of particular technological 

òprogressó trajectories such as fossil fuel energy depend-

ency, there is also the unsustainability of the òcreative de-

structionó process within environments that give increas-

ingly premiums to insiders, to security and risk aversiveness 

in favour of maintain rather than creating income and 

wealth. It is in this sense that as argued below, a high in-

come environment is increasingly òinappropriateó for inno-

vation that goes beyond incremental improvements. 

In an emerging, developing country context, by contrast, it 

has been argued by a number of development economists 

such as Martin Bell (1985), Carl Dahlman and Larry 

Westphal (1983) Sanyaya Lall (1992), Howard Pack 

(1981), that industrial science and technology poli-

cies appear first and foremost more directed towards 

òbacking winnersó. The central innovation policy 

question in these countries is how to further broaden 

an emerging national technological expertise in the 

direction of international competitiveness and spe-

cialisation. Such S&T policy broadening will have to 

involve a strong recognition on the part of policy mak-

ers of the importance of engineering and design 

skills, of accumulating òexperienceó rather than just 

Research and Development (R&D) investments and 

of enabling innovative entrepreneurship based on a 

multitude of talent and creativity across the board 

driven by the need to find solutions for the manifold 

problems of development. In short, the natural envi-

ronment for innovation is likely to flourish in develop-

ing countries.. It is also in this environment that inno-

vation takes on its full meaning: not just limited to 

technological innovation but including social and or-

ganisational innovation. As Lina Sonne (2011) has 

argued: òthe need for increased ability to innovate 

should not be confused with the fixation on new state

-of-the-art technology (Juma and Yee-Cheong, 2005). 

Instead a paradigm shift is needed away from these, 

often labour saving, innovative activities on the inter-

national innovation frontier, to mature or platform 

technologies. These less complex technologies are 

more useful for smaller scale and local solutions 

needed in terms of technology upgrading in develop-

ing countries (Juma and Yee-Cheong, 2005). Whilst 

frontier technologies are considered ôexcitingõ or 

ôsexyõ it is the smaller and simpler innovation process 

which provides solutions that are more easily adapted 

to fit with the needs of countries where labour is gen-

erally abundant and cheapó . 

2. Technology and the emergence of formalized in-

dustrial research activities  

The strong focus on S&T, and industrial Research and 

Development (R&D) in particular, as the central factor 

behind economic development is actually of relatively 

recent origin. Up to the late 50õs, R&D was barely 

recognised by growth economists despite the recogni-

tion that òsomethingó (a residual, a measure of our 

ignorance) was behind most of the economic growth 

in the 20th Century and the post-war period in particu-

lar. But, of course, long before the 20th Century, ex-

perimental development work on new or improved 

products and processes was carried out in many in-

dustries, mostly in ordinary workshops. As Chris Free-
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man and myself noted in the Economics of Industrial 

Innovation: òThe early classical economists were well 

aware of the critical role of technology in economic 

progress even though they used a different terminol-

ogy. Adam Smith (1776) observed that improvements 

in machinery came both from the manufacturers of 

machines and from "philosophers or men of specialisa-

tion, whose trade is not to do anything but to observe 

everything". But although he had already noted the 

importance of "natural philosophers" (the expression 

"scientist" only came into use in the nineteenth cen-

tury), in his day the advance of technology was largely 

due to the inventiveness of people working directly in 

the production process or immediately associated with 

it: "... a great part of the machines made use of in 

those manufactures in which labour is most subdi-

vided, were originally the inventions of common work-

men" (Smith, 1776, p. 8). Technical progress was rapid 

but the techniques were such that experience and me-

chanical ingenuity enabled many improvements to be 

made as a result of direct observation and small-scale 

experiment. Most of the patents in this period were 

taken out by "mechanics" or "engineers", who did their 

own "development" work alongside production or pri-

vately. This type of inventive work still continues to-day 

and it is essential to remember that is hard to capture 

it in official R&D statistics.ó (Freeman and Soete, 

1997). 

What became distinctive about modern, industrial R&D 

in the late 19th and early 20th Century was its scale, its 

scientific content and the extent of its professional spe-

cialisation. Suddenly a much greater part of technologi-

cal progress appeared attributable to research and 

development work performed in specialised laborato-

ries or pilot plants by full-time qualified staff. It was 

also this sort of work which got officially recorded in 

R&D statistics; if only because it was totally impractica-

ble to measure the part-time and amateur inventive 

work typical of the nineteenth century. Thus, typical for 

most developed industrial societies of the 20th Century, 

there were now high-technology intensive industries, 

having as major sectoral characteristic the heavy, own, 

sector-internal R&D investments and low-technology 

intensive, more craft techniques based industries, with 

very little own R&D efforts. And while in many policy 

debate, industrial dynamism became as a result some-

what naively associated with just the dominance in a 

countryõs industrial structure of the presence of high-

technology intensive sectors, the more sophisticated 

sectoral studies on the particular features of inter-

sectoral technology flows, from Pavitt (1984) to 

Malerba (2004), brought back to the forefront many of 

the unmeasured, indirect sources of technical progress 

in the analysis. Unfortunately, many of those insights 

have not been translated in attempts at broadening the 

policy relevant concept of R&D. 

3. From industrial R&D to innovation: a paradigm shift?  

As increasingly acknowledged by innovation studies 

scholars ranging from economists such as Paul David 

and Dominique Foray to S&T studies scholars such as 

Mike Gibbons and Helga Novotny, a major shift in 

oneõs understanding of the relationships between re-

search, innovation and socio-economic development 

occurred over the last twenty years. It is interesting to 

note that both the more economically embedded inno-

vation research community as well as the more STS 

embedded research community converge on this is-

sue: in each case the perception of the nature of the 

innovation process appears to have changed signifi-

cantly. 

Thus for innovation economist such as David and 

Foray innovation capability is today seen less in terms 

of the ability to discover radically new technological 

principles, but much more in terms of the ability to 

exploit effects produced by new combinations ð one is 

reminded of Schumpeterõs already old notion of òneue 

Kombinationenó ð and use of pieces from the existing 

stock of knowledge (David and Foray, 2002). This al-

ternative view, also closely associated with the emer-

gence of numerous knowledge òserviceó innovations, 

implies in other words a more routine use of an exist-

ing technological base allowing for innovation without 

the need for particular leaps in science and technol-

ogy, sometimes also referred to as òinnovation without 

researchó. This shift in the nature of the innovation 

process implies actually a more complex structure of 

knowledge production activities, involving a much 

greater diversity of organizations having as explicit 

goal the production of knowledge. The previous indus-

trial system was based on a relatively simple dichot-

omy between knowledge generation and deliberate 

learning in R&D laboratories on the one hand, and 

production and consumption activities on the other 

hand where the motivation for acting was not to ac-

quire new knowledge but rather to produce or use ef-

fective outputs. As David and Foray have argued: òthe 

collapse (or partial collapse) of this dichotomy has led 

to a proliferation of new places having as an explicit 

goal the production and use of new knowledgeó. These 

places are no longer readily observable from national 

R&D statistics, yet they appear essential to sustain 

innovative activities, locally and even globally. 

In short, most of our notions of traditional R&D-based 

technological progress are still dominant in many in-

dustrial sectors ranging from chemicals and pharma-

ceuticals to motor vehicles, semiconductors and elec-

tronic consumer goods. These sectors are character-

ized by the S&T systemõs ability to organise technologi-

cal improvements along clearly agreed-upon criteria 

and ability to evaluate the progress continuously 

(Freeman and Soete, 2009). At the same time, a cru-

cial part of the engineering research consisted, as 

Richard Nelson put it, òof the ability to hold in placeó 

meaning to replicate and subsequently upscale experi-

ments previously carried out in the research laboratory 

environment. As a result it involved first and foremost 

a cumulative process of technological progress: a con-

tinuous learning from natural and deliberate experi-

ments. Many of the detailed historical descriptions by 

Vernan Ruttan, Nathan Rosenberg and Giovanni Dosi 

of the emergence of the agricultural, chemical, electri-
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cal and electronic engineering research fields provide 

ample illustrations of such continuous learning processes.   

The process of learning is very different in the alternative 

mode of technological progress described above. Since 

there is no procedure-related protocol in place yet, the 

development process is more based on flexibility and con-

fronted with many intrinsic difficulties in replication. 

Learning from previous experiences or from other sectors 

is more difficult or can even be misleading. Evaluation is 

also difficult because of changing external circumstances 

over time, among sectors, across locations. It will often be 

impossible to separate out specific context variables from 

real causes and effects. In view of the frequent lack of 

availability of òhardó data that can be scientifically ana-

lysed and interpreted, technological òprogressó will be 

much more based on trial and error . As a result, techno-

logical change is less predictable, more uncertain and 

ultimately more closely associated with entrepreneurial 

risk taking. Attempts at reducing such risks might involve, 

as Von Hippel (2004) has argued, a much greater impor-

tance given to users, already in the research process it-

self. 

4. Implications for development    

The new mode of technological progress brings to the 

forefront the importance of endogenous innovation proc-

esses in developing country situations. In the old indus-

trial S&T model, the focus within a context of develop-

ment was quite naturally on technology transfer and imita-

tion: imitation to some extent as the opposite of innova-

tion. In the new model, innovation is anything but imita-

tion. Every innovation appears now to be unique with re-

spect to its application. Re-use and re-combinations of 

sometimes routine, sometimes novel pieces of knowledge 

are likely to be of particular importance, but their success-

ful application might ultimately well involve engineering 

expertise, design capabilities even research. 

a) Innovation from the òtipó to the òbottomó of the income 

pyramid 

A feature of the old industrial R&D and the underlying 

model of technological progress which has not received 

much attention in the development literature is the focus 

of industrial R&D on continuous quality improvements of 

existing and new consumer goods, enlarging at the same 

time continuously the demand for such quality improved 

or new consumer goods. The mass consumption growth 

model which emerged over the post-war period in the US, 

Europe and Japan appeared to generate its own infinite 

demand for more material consumer goods: a continuous 

growth path of rising income with increasing consumer 

goodsõ production and consumption (Pasinetti, 1981). As 

if consumer goods - contrary to food - would remain totally 

unaffected by Engelõs law of decreasing marginal utilityA-

gain I do not elaborate here on the challenges this growth 

model raises for achieving a pattern of sustainable devel-

opment at the global level.     

The continuously rising industrial R&D efforts in high 

income countries appeared in other words to match 

perfectly the continuously rising incomes of the citizens 

of those countries leading to a continuous enlargement 

of their consumption basket with new, better designed 

or better performing products. The actual initial de-

mand for such quality improvements often arose from 

extreme professional use circumstances, but thanks to 

the  advertising campaigns in the media  portraying 

popular symbolic figures in sports and entertainment 

presenting the new products to emphasize the prestige 

image of such professional use ð the average, non-

professional consumer could easily become convinced 

of the personal need of such new goods even though 

those additional quality characteristics might ultimately 

add only marginally to individual utility. In a certain way 

the highest income groups in society, the òtipó of the 

income pyramid, acted often as first, try-out group in 

society, contributing happily to the innovation monop-

oly rents of the innovating firm. So a continuous circle 

of research was set in motion centring on the search 

for new qualitative features to be added to existing 

goods. 

This òprofessional-use drivenó innovation circle has 

been the main source for extracting innovation rents 

out of consumer goods ð ranging from consumer elec-

tronics, sport goods, shoe wear, household equipment, 

computers, mobile telephony, medical diagnostics, 

sleeping comfort, and so on ð often with an extended  

physical life time. However, the worldwide risks of this 

relatively straightforward professional-use driven inno-

vation strategy for the existing global multinational cor-

porations have increased significantly, not in the least 

because of globalization. While the size of the world 

market appears at first sight gigantic for new innova-

tive goods and often without any doubt sufficient to 

recoup investments relatively quickly, the huge re-

search, development, and global marketing costs, cou-

pled with ever-increasing numbers of competing inter-

national players means that the length of time that a 

company can enjoy its innovation rents is diminishing 

very rapidly. Hence, despite the growing high income 

classes in large emerging BRIC economies, the new 

generation of goods being sold to these newly affluent 

people  will not generate sufficient earnings to fund 

both the costs of mass production and the develop-

ment of the next technology generation of the respec-

tive good. Having developed technologically incredibly 

sophisticated new goods, many firms are encountering 

major global sales problems in view of a much con-

tracted product life cycle with increased competition 

and rapidly over-saturated markets. 

b) Innovation at the bottom of the income pyramid: a 

new form of òappropriate innovationó?  

The need for a shift in research on innovation in private 

businesses has been popularized by the late CK The 
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Prahalad in his famous book: The Fortune at the Bot-

tom of the Pyramid (2004) with the provocative subtitle 

òEradicating Poverty Through Profits.ó One of the best-

known Prahalad examples of a Bottom of the Pyramid 

(BoP) innovation is the multiple-fuel stove innovation 

developed for the rural poor, in which cow dung and 

biomass (sticks and grass) can be used as cooking 

fuels. Traditionally these fuels are used in an extremely 

inefficient way and are dangerous to use due to the 

smoke inhaled from indoor fires. With the so-called 

òcombination stoveó that costs less than $20, the user 

can now switch relatively easily from biomass to natu-

ral gas, according to his/her needs. òIf it succeeds in 

Indiaéó Prahalad notes, òéit will be rolled out across 

multiple geographies, with potentially immense im-

pacts on the peopleõs quality of life throughout the de-

veloping world.ó Drawing on this example, Prahalad 

observes that òthe process of designing these break-

through innovations started with the identification of 

the following four conditions:é 1. The innovation must 

result in a product or service of world-class quality. 2. 

The innovation must achieve a significant price reduc-

tion ñ at least 90 percent lower than a comparable 

product or service in the West. 3. The innovation must 

be scalable: It must be able to be produced, marketed, 

and used in many locales and circumstances. 4. The 

innovation must be affordable at the bottom of the eco-

nomic pyramid, reaching people with the lowest levels 

of income in any given society.ó (CK Prahalad, The Inno-

vation Sandbox). Since the book of Prahalad, there has 

been a flood of similar examples of BoP innovations 

being primarily introduced by foreign, large multina-

tional corporations from developed countries in devel-

oping countries, sometimes in poor rural villages, 

sometimes in urban slums. 

At first sight these BoP examples seem to contradict 

Lallõs earlier observations about the limited effective-

ness of technology transfer through FDI. As Lall noted, 

back in 1992: òWith few exceptions, the developing 

country affiliate receives the result of innovation, not 

the innovative process itself: it is not efficient for the 

enterprise concerned to invest in the skill and linkage 

creation in a new location.ó (Lall, 1992, p.179). This is 

where BoP innovation takes on, in my view, a totally 

new meaning. 

First of all the likely and most successful location of the 

innovative process activities, the BoP learning lab, will 

have to be close to BoP users contexts. Given the cru-

cial role of users in the innovation process as argued 

above, this will imply that BoP laboratories will have to 

be embedded in usersõ environments and not be part 

of the traditional high- tech R&D centres and enclaves 

whether in the developed or developing country. In this 

sense the notion of ògrassroots innovationó developed 

by Anil Gupta (1997) can be considered as the endoge-

nous, intrinsic version of Prahaladõs external, top down 

version of BoP innovation. To be successful though, 

such version will have to pay particular attention to all 

the elements and features emphasized by Lall back in 

the early 90õs: the local context, the vertical linkages, 

the avoidance of innovation òtruncationó (Lall, 1980, 

1992) by which refers to the isolation of the innovation 

process from the host countryõs technological and pro-

duction infrastructure. All this brings now to the fore-

front the need for a local business model that also fully 

embodies local behavioural responses to innovation. 

Hence, the increasingly recognized need in BoP inno-

vation for strategic alliances between large MNCs and 

local NGOs (e.g Hybrid Value Chains). 

Second, in line with the shift in research paradigm de-

scribed in the first sections of this paper, the innova-

tion process itself is now also likely to be reversed, 

starting with the design phase which will be confronted 

most directly with any attempt at finding functional 

solutions to some of the particular BoP usersõ frame-

work conditions. This will involve not just the need to 

bring the product on the market at a substantially 

lower price than existing goods, as Prahalad empha-

sized, but also, and must also be more in line with San-

jaya Lallõs observations. He refers to the need of a ro-

bust and dependable  adaptation to potentially poor 

and shaky local infrastructure facilities with respect to 

energy delivery systems, water access, transport infra-

structure, digital access, etc. Autonomy is the key word 

here. It is no surprise that the most rapidly spreading 

technology in developing countries has been mobile 

communication with currently more than 3 billion users 

worldwide. Autonomy from high quality energy, water, 

broadband network availability is undoubtedly one of 

the most pervasive drivers for innovation in a develop-

ing country context. Another one might well be òcradle 

to cradleó sustainable innovation (Braungart and 

McDonough 2002). The lack of high quality logistic 

infrastructure facilities in rural development settings 

might well imply that once goods are sold, the repair 

and/or central recollection of obsolete goods or their 

parts will be expensive. By contrast local re-use along 

the principles of cradle-to-cradle might well be a new 

form of sustainable grassroots innovation. It is in this 

sense that one might talk about òappropriate innova-

tionó and that there seems to be some analytical simi-

larity with the old notion of òappropriate technologyó. 

Third, the feedback from BoP users and from design 

developers upstream towards more applied research 

assistance, even fundamental research in some of the 

core research labs of Western firms might well become 

one of the most interesting examples of reverse trans-

fer of technology (from the South to the North), re-

invigorating and motivating the research community in 

the highly developed world increasingly òin search of 

relevance.ó Not surprisingly, the main focus within the 

developed world at the moment is on BoP innovations 

in the health area, a sector where applied medical re-

search is increasingly dominated by access to new 

technologically sophisticated equipment and much 

less by more down to earth research questions about, 

and the list is non-exhaustive: anti-biotic resistance, 

infectious diseases or resistant tuberculosis. Not sur-

prisingly, health is the sector most in need for what 

could be called a bottom of the pyramid research re-

prioritization (Crisp, 2010). 
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5. Conclusions 

The dramatic acceleration of the globalization of science 

and technology (S&T)  over the last ten to fifteen years 

largely helps explain the transformation of the process 

of innovation described in this paper. For most countries 

in the world, the contribution of domestic S&T to the 

global stock of knowledge is today relatively small; the 

contribution to domestic productivity growth is equally 

small. It is instead the increasing speed of diffusion of 

technological change and with it global access to codi-

fied knowledge that explains the largest part of world 

wide productivity growth over the last ten years.. The 

role of information and communication technologies has 

been instrumental here, as has been that of more capi-

tal and organisation- embedded forms of technology 

transfer. 

While there remains a huge world-wide concentration of 

research investments in a relatively small number of 

rich countries/regions, it is important to realize that 

such activities, whether privately or publicly funded are 

increasingly becoming global in focus. The shifts in 

global demand underlying the process of globalisation 

taking place today, increasingly affect  the allocation of 

private resources to the sort of research, knowledge 

creation and diffusion, and innovation being carried out 

in research laboratories, wherever located. From this 

perspective it is important to realize that the new, much 

more global, international business community is be-

coming concerned, also from its internal research strat-

egy perspective, with the sustainability of its long term 

growth based on the demand of high income groups 

rising in absolute terms at a much slower rate than 

lower income groups. 

Up to a point this trend is similar to what happened in 

the US at the beginning of the 20th Century period - also 

a period of rapid growth and rising income inequality - 

when Henry Ford introduced the Ford Model T. His 

òputting America on wheelsó strategy centred on assem-

bly line production and on paying workers wages so as 

to create a lasting market for the car. How to create a 

similar global mass market for consumer goods in the 

context of the 21st Century represents of course a much 

more complex, global challenge, but the similarity and 

the timing of such business concerns is striking. It is in a 

certain sense the ultimate paradox of inequality: the 

business community itself is becoming concerned over 

too much inequality limiting its own long future output 

growth potential. 

It is in this sense that the vision of innovation for devel-

opment outlined here, appears maybe novel, yet also 

very familiar: familiar to the many development econo-

mists dealing with technology accumulation and learn-

ing who will undoubtedly recognize many of his views 

and visions in some of the concepts and notions dis-

cussed here on how to develop successful innovation-

for-development strategies. 
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Abstract 

The objective of our study is to identify the most relevant 

factors limiting the poverty reduction and growth poten-

tials of rural micro and small scale enterprises (MSE) in 

the Northern region of Ghana. For that purpose, we profile 

the main characteristics of MSEs by means of literature 

review, focus group discussions (FGD), and personal inter-

views of key informants. The insight gained from this 

qualitative research is supported by quantitative data col-

lected by means of a structured questionnaire designed 

for the local actors in the MSE sector. 

The study covered six districts in the northern region. Gen-

erally, the study indicates that several constraints related 

to vocational training, management and lack of access to 

larger distribution networks and technology hamper the 

path of rural enterprise development and poverty reduc-

tion in rural Northern Ghana.   

Policy makers, development planners and business devel-

opment organisations play a major role in helping the re-

gion to overcome these obstacles by designing the appro-

priate incentive packages, training and financial support 

for rural small-scale enterprises development. 

Key words: Rural small businesses, Enterprise develop-

ment, Poverty reduction Northern Ghana 

1 Introduction 

Promotion and development of rural Micro Small Enter-

priseõs (MSEõs) as drivers for improved welfare and liveli-

hoods of people is not a new concept in Ghana (GPRS II, 

2005). Small business enterprises (defined as independ-

ent enterprises, which control relatively small share of the 

market and usually managed and operated by an individ-

ual or family) have always contributed to economic devel-

opment of many nations including advanced economies. 

Rural MSEõs ensure that, local economic growth through 

support for local employment creation and income gen-

eration, poverty reduction and wealth creation are attain-

able. The import of this is crucial in a developing nation 

like Ghana where over 60% of the population reside, oper-

ate and eke out a living from such small businesses. It is 

estimated that about 69% of the countryõs population 

are employed in the MSE sector and majority of these 

are located in rural areas (GSS, 2002). Thus the sector 

provides employment for a considerable number of 

people in rural areas. However, despite this recognition 

and  its significance for local and national economic 

development, research has not investigated systemati-

cally, the real strengths and weaknesses of these rural 

enterprises, at least in Northern Ghana where poverty 

is very high (GSS, 2007).  

Unlike urban enterprises, rural small businesses are 

usually diverse and socio-culturally embedded. They 

mostly employ locally available resources to produce 

their products, without having to spend so much on 

production. These characteristics give rural enterprises 

relative edge over their urban counterparts. These fea-

tures of rural enterprises may help protect such busi-

nesses located in rural areas against any unforeseen 

social unrest, disintegration, and economic downturn. 

It will also help restrict over reliance of rural enter-

prises on expensive raw materials imported from both 

urban centres and other countries. Since the opportuni-

ties and constraints facing these businesses differ 

from larger and/or more urban enterprises, govern-

mentõs support to rural enterprises should, as a matter 

of necessity not overlook the contexts within which ru-

ral enterprises operate.  

Provisions of an enabling policy environment that en-

sure that gains from such enterprises do not fritter 

away, is essential. The study was designed to profile 

the characteristics of rural business enterprises (both 

existing and potential) as a way of exposing their 

strengths and weaknesses and how these are and can 

be addressed effectively. The implications for practice 

and policy as well as some recommendation of how to 

give a fillip to the sector were also discussed. 

1.2 Poverty and rural enterprises development   

In Ghana, poverty is primarily rural, with the northern 

regions recording the highest incidence of poverty in 

the country (GSS, 2007). Low agriculture productivity, 

undeveloped markets and lack of gainful wage employ-

ment opportunities as well as restrictive access of the 

less endowed to productive resources have been iden-
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tified as the major causes of poverty in the three North-

ern regions of Ghana (GPRS II, 2005). In the quest to 

find answers to the myriad of challenges facing the rural 

poor, government has taken steps to ensure that the 

rural person, particularly its entrepreneurs are ade-

quately empowered. Empowering these entrepreneurs 

gives them the right to acquire the capabilities that en-

sure their right or freedom to choose the life they wish 

to have (Sen, 1999).  

Studies have shown that rural small-scale enterprises 

(businesses) stand a better chance of benefiting from 

the readily available local raw material deposits 

(Ravinder, 2007) in the regions and communities. The 

World Bank, (WB, 2004), has indicated that harnessing 

the human agency, market support institutions and 

ôcrudeõ entrepreneurial skills of rural entrepreneurs 

should be major intervention strategies to fast track the 

rural enterprise development agenda in developing 

countries. Rural development is therefore linked to en-

trepreneurship, which among others may take the form 

of diversifying from mainstream agriculture production 

to non-agriculture enterprises such as agro-processing, 

blacksmithing, local restaurant or catering, carpentry, 

pottery and/or the discovery of new products or service 

markets within and outside the local communities.  

The challenge for government however, is how to en-

courage local capacity building, particularly in rural ar-

eas where most of these businesses are located (GSS, 

2000).  

1.3 The resurgence of small scale enterprises in Ghana 

Until the 1970õs, governments pursued policies which, 

in principal aimed at encouraging large scale business 

enterprise development (Asante et. al 2002). It was 

presumed at the time, that successes of large scale 

urban businesses could transform rural economies 

through a spill over effect of urban industrial revolution. 

Economic, industrial and employment policies therefore 

focused heavily on the corporate sector and state led 

imports (Frempong, 2003). In the 1970õs there was a 

shift in focus in favour of small scale private sector de-

velopment (Buame, 1996). Some policy initiatives em-

barked on by government to resuscitate the numerous 

but poorly functioning small scale enterprises for in-

come generation, poverty reduction and sustainable 

development included, the provision of roads, electricity 

and telephony infrastructure for domestic and commer-

cial uses, good drinking water and sanitation facilities, 

markets, human resource development facilities as well 

as strengthening financial institutions and empower-

ment training programmes in the communities. 

The latest of these policy initiatives is the introduction 

of structural adjustment programme (SAP) and its mar-

ket liberalization policies in the 1980õs and 1990õs. 

These have had major impetus on local industries de-

velopment. In spite of these programmes, poverty still 

continues to loom in the countryside. The question that 

remains in the public is whether existing and emerging 

small scale enterprises in the private sector have the 
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needed capacities, regarding the creation of employ-

ment and generation of income to ensure Ghanaõs eco-

nomic growth and poverty reduction (GoG, 2002). 

1.4 The challenge of building local enterprise capacities    

Building successful local entrepreneurial capacities for 

accelerated poverty reduction and economic growth is 

crucial. Though government is making some efforts, to 

resuscitate the SME sector in Ghana, these are not 

without challenges. Lack of localised efforts to build 

capacities has been adduced to two main factor; firstly, 

lack of adequate access to infrastructure such as mar-

kets, business service provision and financial institu-

tions that have the capacity to sustain programmes of 

entrepreneurial development and, secondly, lack of 

adequate business competences and acumen including 

the management of funds, records, human and other 

material resources which are crucial for the sustainabil-

ity and growth of businesses. Other issues that limit the 

potential of building successful enterprises is the re-

moteness of rural communities which often disadvan-

tages them in terms of access to business capital, ser-

vices and clientele markets. 

Road networks are either non-existent or poorly devel-

oped if not invisible in rural areas. Though some efforts 

have been made to address this deficiency, more is 

expected of the government. Rural enterprises fall in 

different categories, crafters, farmers, fishermen, trad-

ers, artisans, youth, middle aged, full time and part 

time to mention a few. Each of these groupings has 

different skills, motivations, opportunities and con-

straints. These must be identified and streamlined in a 

holistic manner. Market opportunities are crucial but 

underdeveloped in Ghana.  

Storey (1994; 1999) suggested three key areas for de-

veloping successful small businesses or enterprises. 

These include the qualities of the entrepreneur, charac-

teristics of the firm and strategies adopted by the entre-

preneur to raise output and grow the business. Al-

though some efforts are been made by the existing 

small business development institutions such as Na-

tional Board for Small Scale Institutions (NBSSI), Rural 

Enterprises Project (REP) and GRATIS foundation, some 

areas of business development that need serious gov-

ernment attention are the development of efficient and 

effective financial delivery systems, infrastructure sup-

port facilities, entrepreneurial education and training at 

all levels, adherence to effective marketing strategies 

and reliable business networking.  An important first 

step to developing such capacities and the concern of 

this paper is to profile the characteristics of rural micro 

and small scale enterprises (SME) in the northern re-

gions, with the view of identifying the factors that may 

limit rural enterprises potential for poverty reduction 

and economic development of rural areas.  

 2 Methodology 

The study started with a period of two weeks question-

naire pre-testing in some rural communities in the 
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Greater Accra Region. The survey was carried out and 

completed in 2008, between the months of March and 

July. While the region was purposively chosen based 

on the higher rate of poverty, presence of various non-

governmental (NGOõs) and governmental (GOõs) and 

the visible presence of but yet untapped abundant 

natural and human resources, the six districts were 

chosen randomly from the list of district from the re-

gional administrations sources. The study employed 

three data collection instruments, participatory focus 

group discussion (FGD), key informant interviews and 

questionnaire administration. These three were cho-

sen for the purposes of triangulation. These are sure 

to provide reliable data and therefore conclusion 

which might be drawn from the study (Creswell, 2003). 

The latter was included mainly to capture information 

about business characteristics, asset distribution and 

quantitative relationships between business resources 

and their poverty positions of entrepreneurs. Funda-

mentally, the use of the two methods was aimed at 

getting profound insights into challenges of rural 

MSEõs in Ghana both in quantitative and qualitative 

terms.  

The main source of secondary data was collected from 

the some officials in the Ministries, Departments and 

Agencies (MDAõs) in the districts and regional officers 

through key informant interviews employing structured 

questionnaires. Data collected included information on 

population, vegetation, climate and other socio-

economic conditions of the area.  

The questionnaire survey contained both open and 

close-ended questions. It was used to elicit informa-

tion on existing and potential businesses in the region, 

cost of production as well as pertinent problems en-

countered by entrepreneurs in their day to day busi-

ness activities. The study surveyed six villages and 

within each, the simple random technique was used to 

sample entrepreneurs. Though the original language of 

the questionnaire was English, the questionnaire was 

administered in the dialects of the people for effective 

understanding and also to ensure that the right kind of 

information for the study was gathered. Information 

was collected from 950 small scale entrepreneurs, 

most of whom were women. This gives us an esti-

mated response rate of about 82%.  

One participatory FGD each was held in every district 

selected for the study. The people were grouped based 

on the type of enterprises which was considered as 

their primary occupation.  The FGD also sought to col-

lect qualitative data from real life experiences of entre-

preneurs. Questions mainly focused on the nature and 

availability of raw materials, level of technology use, 

innovations, infrastructure development as well as 

business financing, training and marketing issues. 

Though the study was not designed on strict gender 

lines, the investigator separated man and women dur-

ing the FGD due to the sensitive nature of gender in 

the area of study. Others included the major binding 

constraints that hinder the development of businesses 

in the districts. The key people that were interviewed 

involved some opinion leaders (6); assemblymen (6), 

local and regional officers of business support agencies 

(4), NGOõs (4) and politicians in the districts (2). These 

were selected based on their positions in their respec-

tive organization or case communities.   

3.1 Results of Study and Discussions  

3.2 Characteristics of Entrepreneurs  

Though the services sector had more females than men, 

the study survey revealed that male entrepreneurs domi-

nated most of the enterprises surveyed; about three-

quarters of the sampled entrepreneurs were male. Ma-

jority (72.0%) of respondents were married. The average 

number of children per parent was 3. Levels of formal 

classroom education were quite low; about 16.2% of 

respondents had received education up to high school 

(secondary, technical, vocational) level. In corroborating 

Baah-Nuakoõs work in Accra, Ghana (Baah-Nuako 1991), 

the study confirmed that the majority of self-employed 

managers in Ghana have less of formal education. De-

spite the few years of formal education, a considerable 

number (79.4%) of them however, managed to go 

through apprenticeship training, a typical way of acquir-

ing skills in trade in Ghana. A significant majority 

(73.7%) of entrepreneurs were within the youthful age of 

20 and 35 years old. About a third (34.4%) of entrepre-

neurs had twenty or more years of working experience. 

3 Business Enterprises and their Resources 

To explore the characteristics of small scale businesses 

in the districts, several questions were related to motiva-

tions, business categories, ownership, enterprise man-

agement capacity and networks. The entrepreneurs 

were asked to state their motivation for starting a busi-

ness. The quest of becoming independent or owning a 

business was cited by a large proportion (78%) of entre-

preneurs. Other reasons include the desire to turn past 

experiences or hobbies into income generating activities 

for financial gains, self managing entrepreneurs, inde-

pendence, and seizing the opportunity to supply what in 

their estimation would be needed by the society. Other 

reason was the fact that they needed to do something 

that will support their incomes from small scale farming. 

Majority (86.2%) of respondents identify themselves as 

sole proprietors; businesses were small, started and 

managed by owners. About 12.6% were in partnership 

while only 1.1% owned limited liability companies. The 

trend was not different from national statistics. Nation-

ally, sole proprietorship tops the list of registered compa-

nies, followed by limited liability companies and partner-

ship (personal interview). 

Though the Registrar Generals Department (RGD) is the 

main body recognised by the countryõs law, to register 

companies, the study revealed that only few businesses 

(6.2%), registered with RGD. The absence of RGD offices 

in the regions may have contributed to the low registra-

tion of businesses with the main body in charge of busi-

ness registration. Though most entrepreneurs saw the 

need for such business networks and the benefits they 

could derive from it, the study revealed that business 

networks were uncommon among entrepreneurs. Only 
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3.5% of entrepreneurs had contacts outside the region. 

While none of the entrepreneurs had a foreign contact, 

14.5% of entrepreneurs belonged to networks within the 

area (town and/or village) where the businesses are set 

up. What comes close to business network was local asso-

ciation membership. Only about 5.8% were found to be 

active members of such associations. The few and simple 

network could explain why most rural entrepreneurs are 

poor (Granovetter, 1973). 

Majority (62.5%) of enterprises were found in the services 

sector. The few (10.0%) who were into agro processing, 

mainly groundnut oil and shea butter extraction, pito (a 

local beer) brewing and kulikuli (a local groundnut cake) 

preparations were mainly above 60 years old. The youth 

were mainly engaged in the services sector as tailors, 

dressmakers and caterers. The middle aged entrepre-

neurs however, were found to have spread themselves 

among all sectors of the rural economy. Could the domi-

nance of the youth in the services sector be attributed to a 

positive response of people to governmentõs policy of en-

couraging self-employment or a mere move away from 

traditional rural enterprises, predominantly oil extraction? 

These questions are addressed in forthcoming chapters.  

The number of entrepreneurs in the trading sector, ôbuying 

and sellingõ as its commonly called in Ghana, was also 

found to be high. Though a risk taking venture, the busi-

ness of ôbuying and sellingõ was said to be much more 

rewarding and hence the involvement of many people 

(both men and women). Non traditional income generation 

activities such as Bee keeping, Rabbit and Grasscutter (a 

micro ruminant) farming were emerging in the districts. A 

total of 24.5% of entrepreneurs in the rural localities sur-

veyed were involved in the rearing of the micro ruminants 

and bee keeping. Surprisingly, despite the availability of 

abundant raw materials for traditional arts and crafts, 

those into wood carving, basket weaving and clay pottery 

were marginally (5.7%) represented.  

 3.4 Assets of Business Enterprises  

The study revealed that though both locally made and im-

ported equipment were used by entrepreneurs, about half 

of respondents claimed they used locally made equip-

ments and machines in their operations. More than 80.0% 

of these respondents owned the capital equipment such 

as lathe and sowing machines, used in their operations. 

The rest rented such machines from other people within 

the villages or district. Arrangement for capital equipment 

use was easy. Arrangements ranged from hiring, leasing, 

and free holding. The use of locally made machines and 

equipment was common; the two-thirds of entrepreneurs 

who usually use locally made capital equipment and/or 

tools, did so because of the ease of access to spare parts. 

Although most of these tools and equipment were mainly 

produced by the local people in the communities, some 

others are imported from the urban centres. The latter are 

mainly imported from other countries. Spare parts for im-

ported machines and equipment are also available but, 

expensive according to the respondents. The respondents 

clearly indicated their preferences for the imported parts, 

tools and equipment except for the prices which compels 

them to go in for the locally produced items which 

according to them are often of an inferior quality. 

Market information and intelligence were shared 

through the various identified business networks. 

Access to market information heavily depended on 

social relations among people and the membership of 

business and social associations. This was mainly 

evident among the tailors and dressmakers associa-

tions. It was indicated that leaders or friends and rela-

tives who returned from the ôbig townsõ always 

brought some information which was made available, 

first hand to members of association. However, non 

association members could only access such busi-

ness information from their relatives or friends who 

belonged to the association. 

The study revealed that although entrepreneurs em-

ployed all forms of labour, the distribution of labour 

type varied greatly. Whiles some worked for wages 

others earned nothing for their labour. A significant 

number of respondents employed on the average a 

total number of family labour (11), graduate appren-

tices (7) and apprentices (15), who were mostly not 

on salary or any wage. On the average, both full time 

employees (those receiving wages) and part time 

workers (usually called work and pay staff, as it is 

known in the services sector) recorded 3 employees 

each per business entity. Majority of these people are 

either relatives or friends or their children. 

This corroborates Van Dijk (1997) assertion that 

though relations, particularly ethnicity could limit the 

success of businesses, it offers relatives access to 

jobs in the construction companies in Accra, Ghana. 

Unlike urban entrepreneurs, most rural entrepreneurs 

employ their relatives and friends or their children in 

their businesses.   

3.5 Marketing, Management and Financing Arrange-

ments 

Two issues of importance to the success and survival 

of any business entity, particularly small scale busi-

nesses are access to markets and/or costs of credit. 

Though entrepreneurs had ready market for their 

products, the difficulty of getting prompt payments for 

goods supplied and/or services offered restricts the 

desire to increase production capacities. The study 

indicated that products were sold in and outside the 

districts though a large proportion of clients resided in 

the villages where the products were produced and a 

considerable number of entrepreneurs (89.7%) sold 

their products in the main market or by the roadside. 

About 2.3% of the entrepreneurs used Commission 

agents and Wholesalers to distribute their products. 

Participation in trade shows or cooperate marketing 

arrangements among entrepreneurs was conspicu-

ously uncommon; individual business entities em-

ployed different marketing strategies to distribute 

products but none ever used marketing research in 

their production decisions. As typical of such busi-

ATDF JOURNAL Volume 7, Issue 3/4 2010 



Page 19  

 

nesses, particularly in Africa, entrepreneurs produced 

and sold whatever they had to offer and not really what 

costumers wanted. Business activity is purely production 

and not market oriented. The main tool of product adver-

tisement was by word of mouth. As one woman said ôif 

you serve a customer well he/she will not only come 

back but bring other customersõ. The presence of local 

radio station (FMõs) adverts did not appeal to entrepre-

neurs due to costs which they complain their profits 

could not support. Hawking or displaying products at 

strategic locations in the market were also significant in 

advertisement. 

The study revealed that rural entrepreneurs access 

credit from different sources (formal and informal). Infor-

mal sources included money lenders, friends and rela-

tives. The main source of financing was through personal 

savings (53%). This confirms the observation made by 

Tetteh and Frempong, (2009) in a similar study in some 

districts of Ghana. Personal savings as a source of fi-

nancing entrepreneurial activities was followed by 

friends and relatives (23%), middlemen (6%) and private 

organizations such as non governmental organizations 

(17%) operating in the districts. The above sources were 

described by respondents as the most preferred and 

reliable sources of finance when compared to formal 

banks. If the aphorism ôpoor no friendõ is true then the 

poorest among entrepreneurs will always find it difficult if 

not impossible, to access credit in the community for 

their farming operations. This may be due to the poor 

penetration in rural areas, of the numerous micro credit 

schemes operating in the country. 

Formal institutions farmers sourced included Banks 

(rural and commercial) and some registered credit un-

ions which were also located in the area of study. The 

study indicates that less than 2% of entrepreneurs 

claimed they took loans from the banks. Traditionally, 

high interest rates, lack of collaterals and cumbersome 

banking procedures have always remain major chal-

lenges that deter small scale entrepreneurs from bor-

rowing from formal financial institutions. High interest 

rates and stringent conditions attached to informal 

credits such as the demand for large collaterals and 

payment schedules were observed to be different for 

the various categories of entrepreneurs. Women and 

men for example took money under different condi-

tions, with considerable number of the men been the 

most successful. Also people of higher standards in the 

communities had a better chance of accessing loans 

since they were classified as credit worthy. The situa-

tion also posed some difficulties, frustrated and de-

terred business expansions. The poorest among the 

poor often suffered from such discrimination. 

Terms and conditions of lending were flexible and af-

fordable, allowing entrepreneurs to pay back loans 

contracted with less difficulty and/or harassments. 

Susu, a form of revolving fund (an informal financial 

system where people contribute fixed amounts of 

money to the Susu collector daily. The amount payable 

is the sole decision of the contributor. The total 

amount of money contributed is collected at the end of 

a stated period), which is ubiquitous in both rural and 

urban areas of Ghana, was another source of funding 

explored by entrepreneurs to mobilise money for their 

operations, though it was the least patronised source 

of business fund in the study area for obvious reasons-

mistrust. 

On the question of savings, 23% claimed they kept 

their moneys in their homes, while another 32% saved 

with the Rural Banks located in their vicinities. Rather 

than saving moneys with the banks or in their homes or 

with relatives, some respondents (15%) claimed they 

join some resolving fund groups operating in the com-

munities. These moneys they collect with no interest at 

the end of a period as agreed upon at the beginning of 
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the contribution period. Others (18%) also have joined 

the Susu collectors (both formal and informal) in the 

communities. Lack of basic understanding of the op-

erations of formal banks, less than enough profit and 

mistrust in Bank officials contributed to the poor atti-

tude of formal institutional savings in the communi-

ties. As one woman puts it, ôI do not save with the 

Bank because I do not trust the banks. I am my own 

bank. They use our monies to enrich themselves by 

buying and driving big carsõ. 

4.  Conclusion 

It was realised that the majority of rural small busi-

nesses were indeed small in terms of size, owned by 

individuals as sole proprietors and used mainly man-

ual labour, employed less than ten non waged employ-

ees and operated below capacity due to low level of 

technological improvements. Enterprises used less 

advanced technologies and innovations and lacked 

adequate capital for expansion. Effective manage-

ment, regarding planning, sourcing and organizing 

human, financial and marketing resources for higher 

profits was inadequate. In such circumstances the 

rural entrepreneur had no other choice than to make 

do with what was available.  

It has been recognised that when public and formal 

institutions fail to deliver efficiently, informal institu-

tions thrive. The characteristic underdeveloped labour, 

output and financial markets in the study area was 

therefore not a surprise. Although informal sector insti-

tutions and arrangements are said to be inefficient 

and could disadvantage entrepreneurs and therefore 

businesses, most entrepreneurs in the area, still relied 

on them for access, production and exchanges. Enter-

prises employed mostly family labour and apprentices 

which were nearly free in terms of wages. Although the 

investigator did not look at the significance of social 

capital in this study, the use of such labour force, trust 

and loyalty, besides financial inadequacies, might 

have been factored into decisions to use family labour 

and apprentices. Governments should endeavour to 

take proactive steps to launch and integrate studies 

on social relations and employment since they place 

major roles in development in developing countries. 

Informal market support institutions such as credit 

and output markets must be strengthened since most 

entrepreneurs preferred that to the formal Banks and 

other formal arrangements for access to resources. 

The credit policy and business support systems in the 

country still need to be scaled up, giving some better 

concessions to small scale operator. Market support 

institutions must also be improved. The districts 

should consider building more and better markets. A 

considerable proportion of entrepreneurs used mainly 

locally made tools and equipments, manufactured in 

the districts or country. An expanded local manufactur-

ing environment will open the area for enhanced eco-

nomic breakthrough. 

 

5. Implications for policy and practice 

Recognizing the importance of the micro and small enter-

prises (MSE) sector in Governmentõs development poli-

cies, the timing of this research is considered appropriate 

and highly relevant. The relevance of this report is in rela-

tion to its coincidence with President J.A Kuffourõs decla-

ration of ôGolden age of businessõ for Ghana. The signifi-

cant implications of the study to practise and policy lie in 

its capacity to provide a platform for local entrepreneurs 

and government to discuss and re-strategize their plans 

and programmes. 

The study observed a marked difference between the 

characteristics of rural small businesses and small busi-

nesses in urban areas. To bridge the gap and ensure that 

rural enterprises gain from government policy support 

requires a re-look at the situation. It was evident that the 

majority of entrepreneurs have not participated in any 

government programme designed to support their activi-

ties. Any such programme aimed at ensuring equitable 

distribution of resources and outputs as well as provision 

of efficient service delivery at all levels should be a prior-

ity. To design such a programme, requires identifying and 

understanding the characteristics of rural enterprises and 

the context within which these enterprises operate. Un-

derstanding the constraints and opportunities of enter-

prises would help in designing pragmatic strategies 

aimed at transforming rural businesses. 

The study shows that more and more entrepreneurs are 

yet to get receive training in the act of doing business in a 

more technological and scientific way. Some major con-

straints of the activities of rural enterprises observed 

were scarcity of financing, and low levels of entrepreneur-

ship development and management training for a large 

section of the participants. Most rural entrepreneurs have 

no or little formal training in technical aspects of their 

operations. Formal training in small business organiza-

tion, operation, marketing and management acumen was 

missing. These factors limit the development and growth 

of SMEs in rural communities. Traditionally, it is assumed 

that small business management requires more aptitude 

for practical activities than formal classroom education. 

However the study indicated that some amount of formal 

training or education on some aspects of the business 

environment is relevant. 

Technological advancement and quality controls have 

become crucial part of modern day business practices. 

However, the absence and or lack of proper utilization of 

technological innovations were conspicuous among most 

rural entrepreneurs. Adoption of most current appropriate 

technology was also found to be absent. Except the use of 

some old equipment and gadgets in use technologies in 

use were mainly traditional. These often lead to drudgery 

but produces low output. The quest to develop and 

strengthen the synergies between science and technology 

on one hand and development of small scale businesses 

on the other hand should be carefully re-assessed and 

improved. It is therefore commendable that a suitable 

programme should be put in place provide on the job 

training for existing and emerging entrepreneurs. 
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Access to finance, markets and other business services 

such as extension entrepreneurial training was poor and 

clearly should be strongly supported by government 

through the creation of a more conducive business and 

policy environments. Establishment of business capital 

funds, concessionary loans and provision of adequate 

technical services training to small business in rural ar-

eas will go a long way to help reduce poverty and ensure 

rural development. Such policies must take into consid-

eration the nature of existing and potential businesses, 

their contexts of operations and delivery systems in the 

area. Improving the financial markets, access to informa-

tion, business advisory and other input delivery services 

could change the business environment. Government 

must therefore make it a priority to ensure quality con-

trol production. 

While entrepreneurs accept the need for formal training 

on the technicalities of their operations, most of them 

are cash trapped. The government through the District 

Assemblies (DA) should be encouraged by law to sponsor 

and/or subsidize the training of local entrepreneurs. This 

will encourage self employment and small business 

growth, particularly in rural communities where re-

sources for agro industrial production abound. Participa-

tion in local and international trade fairs and/or training 

at recognised STI training institutes must also be consid-

ered crucial. Such trainings must be tailored to meet the 

needs of these entrepreneurs, taking into consideration 

the needs of consumers of their good and services in the 

face of scientific and technological trends in the globalis-

ing world.   

In the wake of a clarion call for the use of science and 

technology innovations (STIs) as tools for economic de-

velopment, it is recommended that governmentõs STI 

policies should be more focused on micro and small en-

terprises development especially in rural communities 

where people can easily take advantage of the abun-

dance of local resources to develop themselves. Devel-

oping vibrant small businesses for accelerated economic 
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Abstract 

Economic Development in Africa has made signifi-

cant strides over the past 20 years. Most African 

countries carried out economic reforms that eventu-

ally contributed to positive and impressive growth in 

real gross domestic product (GDP), attracted an in-

creasing amount of investment and enabled them to 

benefit more from favourable trade terms. To what 

extent do the economic growth rates also reflect a 

better and more sustainable integration of the Afri-

can continent into the global knowledge economy? 

We examine this question by looking at trends in the 

use, trade and transfer of technology between Afri-

can countries and the rest of the world. In this con-

text we use royalties and licensing fees, capital 

goods imports and trade in business, professional 

and technical (BPT) services as indicators reflect the 

quality and quantity of technology transfer and 

global economic integration. 

We find that Africa is performing better than ex-

pected in the acquisition of industrial technology-

related proxies. It is found that, between 1990 and 

2008, Africa and Asia enjoyed high growth rates in 

royalties and licensing fees payments. However, the 

numbers also show that Africa still lags behind in 

exports of capital goods and imports of services.  

We recommend four easy steps that African coun-

tries can use to promote a type of technology trans-

fer that would particularly benefit the local private 

sector.  

 

Introduction  

Technology transfer plays a critical role in innova-

tion, industrial development and competitiveness in 

the global market place. It is for this reason that 

technology transfer has been a subject of significant 

interest and international debate.  

It was agreed, during the negotiations of the Interna-

tional Code of Conduct for Transfer of Technology, to 

define technology transfer as the "transfer of sys-

tematic knowledge for the manufacture of a prod-

uct, for the application of a process or for the ren-

dering of a service and does not extend to the trans-

A resurgence in acquisition of industrial 

technology in Africa?  

Analysis of global trends in technology transfer.  

 

Victor Konde 
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actions involving the mere sale or mere lease of 

goods" (UNCTAD, 1985; Patel, et al 2001). This 

definition views technology transfer as a transfer of 

a system that includes hardware, software, proce-

dures and skills, among others, as a package, 

rather than as a "product transfer", such as the 

sale of a computer or tractor, and as a transaction 

between the supplier and user of the technology. 

There are several channels through which technol-

ogy may be transferred. The transfer of technologi-

cal products may take place in the import or export 

of machinery/equipment embodying the technol-

ogy of interest. The transfer of a production proc-

ess for the manufacture of a product or delivery of 

a service is expected to take place through trade in 

knowledge assets and services (e.g. licensing, fran-

chising and outsourcing), FDI (e.g. investments in 

new projects and joint-ventures) and turnkey pro-

jects. The extent to which these activities represent 

actual transfer of technology may depend on the 

level of learning, skills development and absorptive 

capacity of the recipient and the technology con-

tent of the project.  

In terms of modes, technology may be transferred 

intra-firm (internalized) or inter-firm (externalized). 

Intra-firm technology transfers refer to transfers 

between affiliated firms or subsidiaries. Inter-firm 

transfers occur when technology is licensed to un-

affiliated parties.  Though firms may not be affili-

ated, they may have a common origin, collaborated 

in the past and have common advisers. Transfer of 

technology between such firms may not qualify as 

intra-firm legally.  For example, transfer of technol-

ogy to an independently owned contractor to en-

able the contract to supply services is inter-firm 

transfer legally speaking but does not seem to dif-

fer, in practice, from transfer of technology to an 

affiliate to supply goods and services.  

Irrespective of the mode, the process of technology 

transfer starts in practice with identification of the 

need and possible sources of technologies (in case 

of the buyer) or potential users of the technology 

(in case of the seller). Depending on the various 

reasons mentioned earlier, an agreement is 

reached and the transfer conditions set, then the 

mailto:lifeng_lin@yahoo.com
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have been used to measure technology transfer 

(see Kelly 1998 for a detailed discussion). The 

most common ones include royalties, licensing 

fees and imports of capital goods. In general, the 

proxies track the payments that are associated 

with technology transfer and not the technology 

itself. For example the transfer of intellectual prop-

erty rights and provision of technical services occa-

sion payments in the form of royalties and licens-

ing fees. Some of these assets, such as trade-

marks, do not directly represent technology trans-

fer.  However, they may signal the existence of 

growing confidence and trust in domestic industrial 

processing and other activities that often indicates 

an increasing use of better production and service 

delivery techniques. It is important to stress that 

the technological sophistication or knowledge con-

tent of capital goods or intellectual property asset 

may vary widely even within the same class of ma-

chines (e.g., in complexities, sophistication, per-

formance and applications) and, as a result, their 

validity to serve as conduits for technology transfer 

(Navaretti et al., 2003). 

Services are another proxy for technology transfer. 

Services that play a key role in technology transfer 

include architecture, engineering, consulting, in-

stallation, research, management, operational 

leasing, financial and analytical testing services, 

among others. In particular, trade in R&D services 

is now seen as a key proxy of technology transfer. 

In many of these cases, the parent or contracting 

firm may provide requisite information, technolo-

gies and support to meet the specific requirements 

of their next generation of products or services. 

Depending on the needs, a firm may choose to use 

one or more of these approaches to achieve spe-

cific goals in managing the high cost of R&D effec-

technology is transferred. In terms of individual 

market transactions, a technology transfer may be 

considered completed once the sale is finalized 

and the technology is put into operation by the 

user. From a development perspective, however, 

effective transfer of technology entails the out-

come that the user is able to operate, maintain, 

upgrade and build on the acquired technology to 

spur further innovation. 

Technology transfer may range from a single pur-

chase to complex negotiations that involve several 

commitments lasting for months or even years. For 

example, in August 1992, Tanzania appointed a 

committee of experts to come up with specifica-

tions for a radar system that would meet the coun-

try's requirements. The experts recommended a 

joint radar system for military and civilian use. In 

September 1997, Tanzania and BAe Systems (then 

SPS) agreed on the list of components to be in-

cluded in the radar system. The Sales Agreement 

price included equipment maintenance contract, 

training, spare parts and wages for expatriates. In 

2002, BAe Systems was issued with a license by 

the United Kingdom (UK) to supply the radar to 

Tanzania. This case demonstrates some of the key 

steps and components of technology transfer.  

Indeed, technology transfer should not be seen as 

a one-time process but rather as a continuous 

process to acquire and absorb advanced technolo-

gies to remain competitive. For example, the devel-

opment of the automotive industry in the Republic 

of Korea took several key stages. The country 

started with the assembly of foreign models with 

about 20% local content in the early 1960s. Within 

two decades, the country achieved mass produc-

tion. A key component of this success is Koreaõs 

continuous acquisition of technology and learning 

to operate and further im-

prove the acquired knowledge 

(Pacudan, 1998). Korea re-

mains a net importer of tech-

nology despite its incredible 

achievements. Korea is not an 

exception. Japan, the second 

major technology-exporting 

country after the United 

States, only became a net-

technology exporter in 2003, 

according to a study by the 

Bank of Japan (Yamaguchi, 

2004; Nitta, 2005).  

 

1.  Tracking and defining prox-

ies for measuring technology 

transfer 

There are several proxies that 
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of the Organization of Economic Cooperation and 

Development (OECD) accounted for about $128 

billion (or 81%) of the global royalty and licensing 

fee payments and $158 billion (i.e. 98%) of the 

global receipts.  

In terms of royalty and licensing fee payments, 

East Asia and the Pacific and SSA registered 

higher than the world average. It was observed 

that royalty and licensing fee payments in-

creased 57 times for East Asia and the Pacific, 

10 times for SSA, 6 times for the OECD and 5 

times for LAC between 1990 and 2008. In terms 

of royalty receipts, East Asia and the Pacific reg-

istered the fastest growth followed by LAC, OECD 

and SSA as shown in figure 1.  LAC has regis-

tered the fastest growth in the last four years 

(2005 to 2008) - with royalty and licensing fee 

receipts more than doubled. 

At national level, trends in royalty and licensing 

fee payments and receipts differ widely among 

African countries. South Africa remains the main 

consumer of knowledge assets in Africa with its 

payments reaching $1.68 billion in 2008.  In-

deed, South Africaõs payments dwarf those of 

other main African countries such as Egyptõs 

$241 million and Nigeriaõs $174 million in 2007 

(see Table 1 for details of royalty and licensing 

fee payments of selected African countries). Of 

these, the fastest growth in payments of royalties 

and licensing fees between 1990 and 2007 has 

been witnessed in Cameroon, Senegal, South 

Africa, Swaziland and Tunisia.  

For example, payments of royalties and licensing 

tively. 

 

2. Trends in technology transfer in Africa 

This chapter looks at the trends in global flows of 

technology at regional level, largely comparing Africa 

to other developing regions using the proxies ex-

plained earlier. It then provides a similar compari-

son, where data is available, among African coun-

tries and national examples where data is absent. 

The analysis largely covers the period 1990 to 

2008. This time period is deliberately selected bear-

ing in mind that most economies started to liberalize 

and privatize in the 1990s. It was also in the 1990s 

that WTO Agreement and with it the TRIPS Agree-

ment were adopted. Therefore, it presents an inter-

esting period to capture the effect of many of these 

changes in the structure of economies and govern-

ance of technology. 

2.1. Trends in royalty and licensing fees payment 

and receipts.  

There has been a significant and steady increase in 

the trade in knowledge assets over the last few dec-

ades. Globally, royalty and licensing fee receipts 

were estimated to have increased from $24.2 billion 

in 1990 to $158 billion in 2008 while royalty and 

licensing fees payments were estimated to have 

increased from $27.3 billion to about $161 billion 

over the same period. In general, royalties and li-

censing fees payments and receipts have increased 

nearly 6-fold between 1990 and 2008 globally. As 

show in Figures 1 and 2, the 30 member countries 
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Kenya, Morocco and Namibia.  For instance, 

Kenyaõs payments for knowledge assets have fallen 

sharply from about $102 million in 1993 to about 

$23 million in 2007.  Similarly, Moroccoõs royalty 

and licensing fee payments grew up to $201 million 

in 1999 but has since fallen to an annual average 

of about $ 36 million since 2000. Similar fall is 

seen in the payments of Egypt - from over $400 mil-

lion in 2000 to an annual average of about $170 

million since 2003, and in the payment of Cote 

dõIvoire - from about $25 million in 1998 to about 

$9 million in 2006.  

In terms of magnitude or absolute value of receipts, 

Angola, on average, occupies the first place fol-

lowed by Egypt, South Africa, Kenya and Tunisia as 

shown in Table 1.  Angola recorded its highest level 

of receipts of $1.3 billion in 2006, giving rise to an 

annual average of $275 million between 2000 and 

2007.  It also accounts for the peak in Sub-Saharan 

Africaõs receipts for 2006 in Figure 2. On this basis, 

Angolaõs receipts went up 25 times, followed by Bot-

fees have increased 13 times for Swaziland, 12 

times for South Africa, 9 times for Tunisia and 2.3 

times for Senegal between 1990 and 2007. In 

terms of real value, Tunisiaõs royalties and licensing 

fees payments have increased from $1.13 million 

to about $10 million between 1990 and 2007 

while those of Swaziland have increased from $9.3 

million to $121 million over the same period. Simi-

larly, payments by South Africa increased from 

about $132 million in 1990 to about $1.6 billion in 

2007 while Senegalõs payments increased from 

about $330 thousand to about $780 thousand 

over the same period. As a proportion of the world, 

South Africaõs payments have grown from about 

0.3% in 2000 to about 1.1% in 2007 and the 

global share of Swaziland had grown from about 

0.04% to 0.07% over the same time.   

However, there are other African countries whose 

royalty and licensing fee payments have fallen be-

tween 1990 and 2007.  Countries that have seen 

their payments fall include Cote dõIvoire, Egypt, 

ATDF JOURNAL Volume 7, Issue 3/4 2010 

  Payments Receipts 

  1990-99 2000-07 1990-99 2000-2007 

South Africa 195.0 809.8 52.0 37.2 

Egypt 288.5 223.5 49.8 95.0 

Swaziland 20.5 76.4 0.2 0.1 

Kenya 48.4 44.0 12.9 16.8 

Morocco 111.9 36.4 4.3 13.8 

Madagascar 6.8 13.4 1.2 1.0 

Cote d'Ivoire 13.1 12.9 0.3 3.3 

Botswana 6.6 9.6 0.1 1.5 

Tunisia 2.0 7.3 3.7 15.6 

Senegal 1.3 5.0 0.9 0.1 

Cameroon 1.1 3.6 1.7 0.5 

Namibia  3.2 2.9 2.8 1.8 

Niger  0.7 0.5 NA NA 

Cape Verde 0.1 0.2 0.1 0.2 

Angola NA NA 10.7 274.7 

Lesotho NA NA 32.2 15.3 

Table 1. Average annual royalty and licensing fee payments and receipts for selected countries in Africa (in US$ million) 

Source: World Development Indicator, 2009 

 NA= Not Available 
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swana whose receipts went up 22 times between 

1990 and 2007.  South Africa, Lesotho, Madagascar 

and Cameroon are among countries that have seen 

their royalty and licensing fee receipts fall while 

Egypt, Cote dõIvoire and Kenya are among countries 

that have witnessed a general growth in their re-

ceipts.  The countries whose royalty and licensing 

fee receipts have increased are not exactly exporters 

of knowledge-intensive products or generators of 

technologies but rather charge royalties and licens-

ing fees related to other activities such as explora-

tions, mineral and mining rights and others related 

to travel and tourism, etc.  

2.2 Trends in capital goods imports 

In general, the import of capital goods has grown 

rapidly over the last two decades. Such imports 

have increased by 7.8-fold for LAC, 7.5-fold for Asia, 

4.7-fold for North America, 3.9-fold for Europe and 

3.7-fold for Africa between 1990 and 2006.  How-

ever, Europe, North America and Asia are the largest 

importers of capital goods. Imports of capital goods 

by European countries increased from about $74 

billion in 1990 to about $289 billion in 2006. As 

such Africaõs imports of capital goods grew much 

slower than that of the other regions included in this 

paper (see Figure 3) but accelerated much faster in 

the last five years.  

It was noted that Africa is the only region that 

spends more than 10 times on imports of capital 

goods than it earns in exports of similar goods. This 

perhaps indicates that Africa is not a major producer 

of capital goods as its exports of capital goods re-

mained largely unchanged. On the other hand, Asia 

has joined Europe as a net exporter of capital 

goods and LACõs exports of capital goods have 

grown at the same speed as that of Asia (a 3-fold 

increase). 

 

A closer look at Africa reveals that imports of capi-

tal goods have grown rapidly since 2001. Imports 

of such goods did not change much between 

1995 and 2001 but has almost tripled in value 

between 2001 and 2006. Therefore, while Africa 

remains a small importer of capital goods in abso-

lute value, it has registered the fastest growth in 

the import of capital goods between 2001 and 

2006 than any other regions.  

 

In terms of rate of growth in imports of capital 

goods, Madagascar registered the fastest growth 

in imports of capital goods between 2000 and 

2008 in Africa. Madagascarõs imports of capital 

goods increased eight times within that period. 

Another four African countries ð Zambia, Niger, 

Nigeria and Rwanda - saw their imports of capital 

goods increased more than seven times between 

2000 and 2008. In general, about 60% of the Afri-

can countries (19 out of the 32) considered here 

saw their imports of capital goods more than triple 

over this period (See Table 2). 

 

There are also a number of general observations. 

The best performing countries in terms of imports 

of capital goods are smaller economies ð except 

Nigeria. Secondly, while the mining and petroleum 

producers and exporters performed well, the top 

importers include countries outside this category 
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such as Ethiopia, Malawi, Rwanda, and Uganda. 

Some of the countries that have not witnessed a 

fast growth in the imports include Botswana, Mauri-

tius and Swaziland.  

 

To determine the extent to which countries are in-

vesting in capital goods, we assess such imports as 

a proportion of total merchandise imports. As shown 

in figure 4, about 10 out of the 32 countries spent 

more than 17% of their total merchandise import bill 

on capital goods. Zimbabwe, Egypt, Ethiopia, Zam-

bia and Nigeria are the top five countries and they 

each spent almost a fifth or more of their total 

merchandise imports bill on capital goods in 

2008. Only Benin and Swaziland out of the 31 

countries whose data was available spent less 

than 5% of their total merchandise imports on 

capital goods in 2008.  

 

2.3 Intra- and Interfirm Trends in trade of BPT 

services  

 

Most of the data on trade in services is not suffi-
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Table 2. Imports of capital good (BEC 41) of selected African countries  

  2000 2001 2002 2003 2004 2005 2006 2007 2008 

South Africa 5089 4749 5010 6350 8500 10000 14088 14088 15322 

Nigeria 851 1096 1815 2676 - - 5235 5463 6280 

Egypt 1771 1385 1166 896 1090 - - - 6201 

Algeria 1432 1678 2144 2643 3489 3583 3540 4381 - 

Morocco 1739 1401 1462 1841 2365 2668 2908 3793 - 

Tunisia 1177 1293 1176 1315 1499 1494 1621 1976 2534 

Kenya 414 439 336 364 580 580 777 1067 1473 

Ethiopia 194 235 236 395 447 690 777 1097 1097 

Sudan 225 257 334 384 640 1388 1687 1184 891 

Uganda 122 139 128 174 237 347 357 533 737 

Zambia 94 152 162 248 304 347 598 788 713 

Madagascar 85 91 45 114 189 206 174 327 699 

Senegal 168 168 88 201 260 391 391 424 629 

Côte d'Ivoire 219 224 317 377 425 716 391 496 575 

Botswana 347 249 432 575 370 341 318 489 571 

Namibia  203 203 161 164 298 317 345 543 546 

Zimbabwe - 164 326 - 282 134 228 522 - 

Mauritius 242 196 243 277 331 574 593 468 465 

Mozambique   80 135 198 247 282 317 281 391 

Malawi 75 61 62 89 99 124 115 124 357 

Mali  78 129 79 110 100 119 163 216 337 

Gabon 181 162 150 123 136 217 289     

Rwanda   31 31 29 23 57 71 97 230 

Guinea 29 35 35   90 56 94 173 183 

Niger  17 17 40 56 63 57 100 97 124 

Swaziland 109 81 92 199 130 126 123 95   

Mauritania 34 43 23 26 819 670 66 134 87 

Cape Verde 26 26 32 27 32 41 60 79 83 

Seychelles   33 43     39 52   64 

Benin 34 49 40 57 66 46 48     

Gambia 10 6 7 10 21 21 23 26 18 

Source: Comtrade database, 2009 
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ciently disaggregated to identify technology trans-

fer-related service payments and receipts. Here we 

use the United States - the top exporter and im-

porter of such business, professional and Technical 

(BPT) services - as a proxy of trends in global trade 

in BPT services. Geographical proximity, trade rela-

tions, language barriers, diplomatic relations and 

historical ties are likely to influence access to and 

trade in BPS among countries in different regions. 

Despite this limitation, United States has the data 

disaggregated sufficiently to at least portray some 

general trends in trade of BPT services. 

According to the United States Bureau of Economic 

Analysis (USBEA), the trade in BPT services between 

the United States and the rest of the world has 

grown, at varying speeds, as shown in Table 3a. In 

general, payments by the United States for business 

and professional services grew faster than receipts. 

Intra-firm payments increased much faster than in-

ter-firm receipts. While this raises some doubt that 

firms may be overstating payments to cover external 

profits, it is perhaps important to note that inter-firm 

payments also grew faster than inter-firm receipts.  

 

Africa posted a 5-fold increase in receipts and 51-

fold rise in payments to the United States between 
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Table 3a Trends in the US international trade in business, professional and technical services (in US$ millions) 

  Receipts Payments 

  2001 2008 2001 2008 

Intra-firm  30,744 55,484 20,966 50,603 

Inter-firm  28,169 58,041 9,452 25,681 

                      Total 58,913 113,525 30,418 76,284 
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1990 and 2005. As shown in table 3b, it was ob-

served that receipts by the United States from unaf-

filiated firms for business and professional services 

between 1990 and 2005 increased by about 7.7-

fold in Europe, 6.5-fold in Asia, 5.6ðfold in Africa 

and 4.3- fold in LAC. However, growth in payments by 

United States firms to unaffiliated firms for BPT 

services grew fastest in Africa (51-fold) followed by 

Asia (14.2-fold), LAC (9.5-fold), and Europe (8.7-

fold) over the same period. As a result, Africaõs 

share of United Stateõs imports of BPT services 

has more than doubled ð form 0.5% in 1990 to 
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Table 3b The US  international inter-firm trade in business and professional services by region (in US$ millions) 

  Receipts Payments 

  1990 2000 2005 1990 2000 2005  

Europe 2,182 10,153 16,805 687 3,481 5,979 

Africa 230 1,008 1,289 11 155 562 

Asia 979 3,382 6,365 147 963 2,087 

LAC 1,314 3,690 5,640 126 574 1,208 

Table 3c As a percentage of  the US receipts and payments 

  Receipts Payments 

  1990 2000 2005 1990 2000 2005  

Europe 28 40 42 33 38 13 

Africa 3.0 4.0 3.2 0.5 1.7 1.2 

Asia 13 13 16 7 11 4 

LAC 17 15 14 6 6 3 

Source: US Bureau of Economic Analysis 

NB: Data for trade in services between affiliated firms is available only from 2001 and receipts refer to exports of 

such services by the US and payments refer to imports (i.e. US firms paid for the services). 
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Figure 5. Difference in composition of import of BPS from the United States in 
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about 1.2% 2005 (see Table 3c).  

 

There is also a major difference in the nature of 

BPT services that are traded between affiliates and 

their parent firms, between unaffiliated firms, and 

between the United States and developing regions. 

As shown in figure 5, more than 40% of intra-firms 

payment to the United States was for management, 

consulting and public relations type of services and 

about 25% was for research, development and test-

ing services in 2008. However, these two groups of 

BPT services made up less than 9% of inter-firm 

payments in 2008. Similarly, installation, mainte-

nance and repair of equipment and legal services 

made up about 26% of the payments by unaffiliated 

firms to the United States while the same group of 

services constituted only about 4 % of payments by 

affiliated firms.  

 

Similar differences are also observed at the re-

gional level. Inter-firm trade in BPTs accounts for 

over 60% of Asiaõs payments but less than 40% of 

that of Africa. Similarly, about 33% of Asiaõs and 

22% of Africaõs payments for BPT services to the 

United States are for management, consulting and 

public relations services and construction, architec-

tural and engineering services, respectively.  These 

two categories of services collectively account for 

only about 22% of LACõs and about 30% of Asia and 

the Pacificõs payments for BPT services to the 

United States. It seems intra-firm trade dominates 

Africaõs payments for BPT services. The much 

higher share of intra-firm trade in Africa might be 

an indicator for little incentives for foreign investors 

to collaborate with the local private sector 

 

While the rest of Africa is collectively a net importer 

of BPT services from the United States, South Africa 

has been a net exporter of such services in 2006, 

2007 and 2008. Other developing countries that 

are net exporters of BPT services in the period re-

viewed include Brazil, India, Israel, Malaysia, Philip-

pines and Thailand. Of these, India was the largest 

net exporter of BPT services to the United States ð 

rising from $3.5 billion in 2006 to $6.8 billion in 

2008.  

 

Table 3b The United States' international inter-firm 

trade in business and professional services by re-

gion (in US$ millions)Source: US Bureau of Eco-

nomic Analysis 

NB: Data for trade in services between affiliated 

firms is available only from 2001 and receipts refer 

to exports of such services by the US and payments 

refer to imports (i.e. US firms paid for the services). 

 

Overall, Africa is performing better in proxies that 

are closely related to trade and investment such as 

trade in capital goods and royalties and licensing 

fees than those that represent emerging knowledge 

such as the research, development and testing ser-

vices.  

 

Four easy and effective steps to promote technology 

transfer 

 

There are several ways in which Africa can promote 

and facilitate technology transfer.  These include 

providing information on new and emerging tech-

nologies, supporting training and attachments, of-

fering targeted tax incentives for technology acquisi-

tion, establishing R&D and technology sourcing 

units in advanced economies, developing interna-

tional cooperation and partnerships, encouraging 

trade and foreign direct investment (FDI), among 

many others. In this section, we place emphasis on 

a few viable ways that could be implemented rela-

tively easily and quickly by African countries and 

likely to stimulate innovation and technology trans-

fer. 

Enhancing university-industry-government partner-

ships 

 

One way of promoting the acquisition, adaptation, 

upgrading and diffusion of new and emerging tech-

nologies as well as birth and growth of firms is to 

improve the relationships between knowledge and 

skill producers (academia), knowledge users and 

product/service providers (industry) and regula-

tors/policy makers (government), commonly re-

ferred to as the "Triple Helix" of University-Industry-

Government (Leydesdorff and Etzkowitz, 2001). The 

three parties represent the key players of any na-

tional or regional innovation system. In brief, the 

triple helix model does not impose boundary restric-

tions in relations, interactions and location of inno-

vations and entrepreneurship or the roles of the 

players. The triple helix is a òspiral model that cap-

tures multiple reciprocal relationships at different 

points of knowledge capitalisationó (Leydesdorff 

and Etzkowitz, 2001).  

In order for academia to play this role, the universi-

ties have to expand their roles from being trainers 

and producers of skilled elites to owners of the 

knowledge and founders of firms. This gives rise to 

what has been termed the "entrepreneurial univer-

sity" (Clark, 1998) whose key characteristics in-

clude:  

 

- Independent, strong and efficient managerial 

system,  

- Interdepartmental cooperation and increased 

collaboration with the outside,  

- Broadened resource base,  

- Transformation of faculty to accept entrepre-
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neurial attitudes and, Shared entrepreneu-

rial culture throughout the university. 

 

These characteristics are seen as key in enabling 

universities to function as centres for knowledge 

creation, technology transfer, centres for develop-

ment of firms and agents for economic and social 

development (creating jobs and wealth). The uni-

versity, in this case, enables research teams to 

operate as 'quasi-firms'(Etzkowitz, 2003).  

 

Although these relations are not well character-

ised in developing countries, there is a growing 

volume of evidence that they play an important 

role. Several countries have already considered 

ways of encouraging such partnerships. For in-

stance, South Africa's Innovation Hub 

(http://www.theinnovationhub.com/) is strategi-

cally located between two of the country's premier 

scientific and industrial research institutions: the 

University of Pretoria and the Council for Scientific 

and Industrial Research (CSIR).  

 

Similarly, Egypt's Mubarak City for Scientific Re-

search and Technology Applications 

(http://www.mucsat.sci.eg/citypages/home.aspx) 

is located in an industrial area housing about 

40% of the Egyptian industry. The locations are 

deliberately designed to encourage collaboration 

with industry. 

 

3.2 Technology transfer through government 

contracts 

 

Governments are among the major consumers of 

products and services. They often source prod-

ucts and services in the domestic economy and 

internationally. Many African governments de-

pend on foreign firms to acquire technologically 

sophisticated equipment. Governments can use 

such contracts to encourage local firms to source 

foreign technologies by floating technologically 

challenging contracts to local firms. Similarly, gov-

ernments could ensure that international contrac-

tors work with local firms in implementing con-

tracts to encourage technology transfer.  

 

Another example is the Airbus-Aeroflot deal involv-

ing the purchase of twenty-two A350 Airbus 

planes by the state-owned Russian airline in 

March 2007. This deal includes the participation 

of Russian firms in the production of the planes. A 

number of components for the production of Air-

bus planes are to be manufactured by Russian 

plants and the Engineering Centre Airbus in Rus-

sia (ECAR), one of Airbus' design and engineering 

centres. This deal follows the three partnership 

agreements proposed in 2006 by Airbus 

(engineering and manufacturing of parts, conver-

sion of passenger planes to cargo planes and par-

ticipation in design and manufacture of new-

generation Airbus planes), with Russian firms and 

government, estimated to be worth about $25 bil-

lion.  

In a nutshell, all these arrangements could be tai-

lored to serve as conduits for the transfer of tech-

nology from one country to another.  In Africa, Tu-

nisia used the contract for global sourcing of mo-

tor vehicles to develop its automobile components 

industry.  Firms that agreed to supply automobiles 

were encouraged to source some components 

from local firms. Despite its limited market size ð 

a small population ð the country managed to at-

tract interest from car assemblers. Backed with 

incentives and technical support to local manufac-

turers of automobile parts, the country has devel-

oped an industry that supplies parts to car assem-

blers in Europe.  

3.3 Industrial technology alliances 

Industrial technology alliances, as defined by the 

US National Science Foundation (NSF), are 

"industrial technology linkages with the aim of co-

developing new products or capabilities through 

R&D collaboration" (NSF, 2006). There are at least 

four factors that promote the development of tech-

nology alliances:  

 

- the multidisciplinary nature of R&D activi-

ties;  

- the complexity of R&D;  

- the uncertainty of commercial success of 

R&D products; and the high cost of R&D ac-

tivities (Suarez-Villa, 2004).  

 

Firms may seek alliances to spread the cost, risks 

and uncertainty, especially in knowledge intensive 

fields such as biotechnology where there are re-

strictive and lengthy regulatory regimes (Ernst & 

Young, 2005).  Some of these partnerships may 

strategically position a firm to gain access to pub-

lic and private resources of its partner(s), avoid 

regulatory and registration hurdles in foreign coun-

tries and access lucrative contracts and markets. 

In the life science industries, such as biotechnol-

ogy and biopharmaceuticals, and the information 

and communication technology sector, firms may 

engage in partnership to invest in a new firm.  

 

These arrangements are crucial in enabling coun-

tries lagging behind to quickly gain access to 

knowledge, learn and run a business without 

needing to reinvent the òwheeló. The risks of de-

veloping, producing, distributing and marketing 

new products is drastically reduced in industrial 
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tics, among others. Such joint centres may have facili-

tated Korean firms, such as Samsung, to enter into 

technology partnerships and establish R&D centres in 

Russia. Such collaboration also helps familiarize indi-

viduals in private and public institutions with the cul-

ture of partner countries and promote understanding. 

 

Conclusion 

 

The term technology transfer as used in this paper in-

cludes various processes associated with acquisition, 

learning or mastering of technology. Technology trans-

fer is not only vital for developing countries but also 

developed countries. Indeed, most of the technology 

transfer related transactions and deals occur between 

developed countries. As such technology transfer is not 

and should not be seen as a one-off activity but rather 

a continuous process. The development of new and 

improved products, processes and organizational ar-

rangements (i.e. the process of innovation) is likely to 

depend on access to knowledge generated by others.  

 

Perhaps one of the most surprising conclusions is that 

Africa is performing relatively well in a number of areas 

in terms of technology transfer, unlike in a previous 

study (UNCTAD, 2003) where its performance was still 

considered to be poor. This may signal a technological 

resurgence at least at the industrial level. In general, 

Africa performed relatively well in the import of foreign 

technologies embodied in machines and some ser-

vices. Africaõs 10-fold increase (about 900%) in royalty 

and licensing fee payments between 1990 and 2008 

is above the world average and the second highest 

among the regions compared in this paper. More im-

portantly, a number of African countries recorded 

higher growth in this area than the African average: 

Cameroon (2,100%), Niger (4,300%) Senegal 

(2,300%), South Africa (1,100%) over the same period.  

We also note that Africa recorded the fastest growth in 

imports of capital goods between 2001 and 2006. A 

number of African countries including Guinea, Mada-

gascar, Niger, Nigeria, Rwanda, Uganda and Zambia 

recorded an increase of more than twice the African 

average. Similarly, Africaõs imports of business, profes-

sional and technical services from the United States 

rose at a slower rate than that of Europe and Asia 

while Africaõs exports of the same services to the 

United States increased faster (51-fold) than any other 

region.  

At a global level, we can make three general observa-

tions. First, cross-border payments for technology are 

growing fast but are still concentrated among devel-

oped countries and involve only a handful of develop-

ing countries. This is not entirely surprising as technol-

ogy transfer is needed to generate and improve pro-

ductivity and efficiency (Nelson and Phelps, 1966). 

Second, regions that have benefited from increased 

global flows of technology have also registered remark-

able development, such as Asia. This is expected as 

effective technology transfer is fundamental to the 

processes of learning and catching-up (Perez and 

Soete, 1988). Third, all developing regions import more 

what may be termed mature technologies (e.g. ma-

alliances such as joint ventures because even the least 

developed country may easily obtain exclusive access to 

its market especially where the government has a stake 

in the firm. Key to these arrangements is the government 

playing a facilitating role in technology transfer through 

industrial alliances and partnerships by completing sci-

ence and technology agreements.  

 

3.4 International science and technology cooperation 

agreements 

 

International science and technology cooperation agree-

ments (ISTCAs) as well as multilateral environmental 

agreements (MEAs) often contain clauses that promote 

technology transfer. Whereas South-South ISTCAs have 

contributed significantly to genuine technology transfer, 

North-South MEAs have so far failed to do so. Promotion 

within ISTCAs may take the form of cooperation in R&D 

through joint research projects in the field of common 

interest, strengthening the R&D capacity of the least de-

veloped party, exchange of scientists and researchers 

and fostering relations between research centres, among 

others.  

Countries enter into collaborative R&D activities to pool 

financial resources for large or expensive projects, tap 

expertise and natural resources located in other coun-

tries, participate in global projects and promote political, 

cultural, scientific and industrial relations. In addition, 

international collaboration could keep national policy 

makers informed about key international S&T policy deci-

sions of other governments, promote international repu-

tation, facilitate FDI and identify markets for technology 

products and services. 

 

For instance, Brazil and China agreed (in 1989) to de-

velop two remote sensing satellites through the China-

Brazil Earth Resources Satellite (CBERS) Programme 

(Sausen, 2001). The Programme pools the human and 

financial resources of both countries to establish a re-

mote sensing system that is competitive and compatible 

with international needs. To boost industrial develop-

ment, a clause was included that obligated the Chinese 

to reinvest the equivalent of the money received from 

Brazil to purchase Brazilian products. The inclusion of 

such clauses stimulates industrial involvement and in-

vestment in R&D. 

 

In the CBERS Programme, China bore 70 percent of the 

cost while Brazil covered 30 percent. Brazil is responsible 

for the development of the high-resolution cameras while 

China is responsible for the application platform. Re-

cently, Brazil and China have agreed to swap fuel tech-

nologies and develop a joint venture for the construction 

of aircraft turbofan jets for low-cost and low-maintenance 

aircrafts. Such agreements benefit industries that de-

velop, source and supply the technology such as aircraft 

manufacturers and suppliers of aircraft components.  

 

Some ISTCAs explicitly mention the involvement of private 

firms. For example, the ISTCA between the Republic of 

Korea and Russia of 1990 led to the establishment of 

joint research centres in Russia for collaboration in vari-

ous areas such as aerospace, materials, energy, and op-
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fer. This is important as many of the areas addressed 

do not fall within the mandate of the ministries or 

agencies of science and technology only. Cooperation 

of other key ministries will be crucial to the success of 

any program as highlighted by the case of Rwanda.  

 

While recognizing the efforts underway to assess and 

collect information on science, technology and innova-

tion indicators, it may be important to include or de-

velop reliable mechanisms to continuously collect and 

maintain data related to knowledge acquisition and 

generation.  As demonstrated in this paper, data is 

missing even in relatively more advanced African coun-

tries. Organizations such as UNECA and AU and its 

NEPAD Agency should commit resources to collect 

such information to support informed policy making.  
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medium-sized firms, trade and industry and diplomacy) 
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region. Thus the data for 2008 is total trade in busi-

ness and professional services while that for 1986 

and 1996 are only for unaffiliated firms (inter-firm). 

For this reason, the 2008 is only used to determine 

the main importers and exporters of these services 

from and to the United States but cannot be com-

pared to that  of 1986 or 1996 to highlight a trend.  
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However, it is important to keep in mind that it is a legal 

definition with a bias towards commercial contracts. 

This definition does not recognize general education 

and mobility of workers as technology transfer.  

 

A type of project that is constructed by a developer and 

sold or turned over to a buyer in a ready to use condi-

tion. 

 

Royalty and license fees are payments and receipts be-

tween residents and nonresidents for the authorized 

use of intangible, nonproduced, nonfinancial assets and 

proprietary rights (such as patents, copyrights, trade-

marks, industrial processes, and franchises) and for the 

use, through licensing agreements, of produced origi-

nals of prototypes  (such as films and manuscripts) 

Capital goods refer to the sum of handling, electrical 

and non-electrical machinery, telecommunication equip-

ment and metal work machinery or tools (SITC groups 

723, 736, 744, 764, 771, 778 and 874).  

Until 2006, only data between unaffiliated firms was 

disaggregated by country and thus by region. Since 

2006, both inter-firm and intra-firm trade in business 

and professional services is disaggregated by country or 
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1.0 INTRODUCTION 

 

1.1 Problem Discussion 

 

Organisations are increasingly being customer-

centric and are embracing customer-driven initia-

tives that seek to understand, attract, retain and 

build intimate long term relationship with profit-

able customers (Kotler, 2006; Gro¨nroos, C 

1994; Narver and Slater, 1990). Modern organi-

sations are much interested not just in acquiring 

new customers, but more importantly, retaining 

existing customers. This is perhaps because it 

costs more to attract new customers than to re-

tain existing ones. It is believed that the average 

business spends six (6) times more to attract new 

customers than to retain old customers.  Again it 

is more profitable retaining an old customer who 

is more likely to re-purchase or re-use a com-

panyõs products/services and recommend them 

to others. 

Customer satisfaction (CS) is central to the cus-

tomer-centric paradigm shift, and has gained 

much attention from scholars and practitioners as 

it has become one of the cardinal means for 

achieving quality improvement programmes, and 

one of the crucial foci of strategic marketing man-

agement in business organisations that have 

long-term perspective for growth.   

 

The state of customer satisfaction with service 

quality delivered in Ghanaõs Mobile Telecommuni-

cation Networks (MTNs) is not clear as there is 

scanty documentation on the issue. According to 

Abstract  

 

This paper, which was a part of a larger study, seeks 

to empirically assess and analyse overall customer 

satisfaction (CS) with service quality delivered by 

mobile telecommunication networks (MTNs) in 

Ghana. It involves a cross-sectional survey that 

used a structured questionnaire personally adminis-

tered to one thousand (1000) individual subscribers 

selected from four mobile telecom networks in 

2008. The findings indicate that irrespective of mo-

bile telecom network in Ghana, CS is low; neither 

equal to nor better than desire and expectation of 

the customers.  The National Communication Au-

thority (NCA), the regulator and policy makers are 

empirically informed of the general customer dissat-

isfaction with mobile telecom service in Ghana and 

should ensure that MTNs in Ghana improve upon 

their service quality. Overall CS ratings among cus-

tomers of MTNs in Ghana significantly differ and 

that relatively, customers of Companies B, C, and D 

rated their satisfaction with service quality higher 

than those of Company A. The management of Com-

pany A would need to develop strategies toward to 

deal with their customer dissatisfaction. Further re-

search should evaluate customer satisfaction with 

specific services across MTNs in Ghana. The paper 

contributes to the body of knowledge in the area CS 

in the Ghanaõs mobile telecom networks and pro-

vides important managerial implications.  

Key words: Customer satisfaction, service quality, 

SERVQUAL models, mobile telecommunication net-

works, customer expectation and desire, disconfir-

mation models. 
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