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ABSTRACT

Lganda has gone through a penod of pohtlcel turbulence since it achieved its political
independence in 1962, This turbulence has resulted in changes in leadership and major
constitutional changes in 1985-66 and 1994-95. These changes in governance, which
incluged a military dictatorship, have informed Uganda's economic development, Path.
dependence features have been characterised by an over-dependence on the
agricultural sector and little processing and manufacturing in its economy.

One result of this unstable political climate has been the constant disruption of its
educational institutions, including its well- kndwn Makerere University, which has failed to
emerge as an institution of higher learing providing high level manpower focused on the
development of the country. ‘Government policy in the teaching of science in the country
was also affected and Ugangd has moved a long a path of development that has been
extremely reliant on its peasqnt beeed agrucqjturel sector.

This feature created a Iegecy of a dualistic economy between the ‘modem’ sector and
the ‘traditional/subsistence’ sector, which government policy has tended to promote. This
has resulted in the emergence ‘of big gaps-between the incomes of the rural paasant
communities and the political ‘and economic elites in the urban areas, This division has
become a major constraint-on the developtment of a national policy that could have.
moved the country towards the creation of national system of innovation. Instead, an ad;
hoc approach to Innovation®has developed with a lack of coherence in government
policies, which has constituted another constraint to such an evolution in the netlena|
system of innovation. ‘

This has led to the proposal reached in thig. study, while Uganda should pursue policy
promoting Science, Technology and Innovation-STi, while at the same time enhancing
Doing, Using and Interacting-DUl in a combined way that leads to an integration of the
two modes of learning. This, appreech will enhance its path of development as it builds
on the most positive expeneneee in its 'path dependence’, which is anchored in its

agricultural economy, whilermoving towards a manufacturing sector that draws on
modern scientific methods. ;=

Keywords: Agricultural eee‘te"r;“, modern sector, Uganda, innovation policy, higher
education, developmental university, learning economy,
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"INTRODUCTION

This research, a joint effort by three research partners in Africa, aims to investigate the
promise that technology and the knowledge economy holds for growth and development
in the ‘catch-up’ countries hinges centrally on university-industry linkages, This premise
is based on the assumption that the pursuit of these relationships poses challenges for
universities in the ‘catch-up’, economies of the South, particularly in Africa. It is further
assumed that this is because of the widening knowledge divide of the global economy
that tends to 'undersupply’ ‘the solutions that would be necessary to address the
demands for transforming resource-intensive activities into knowledge-intensive : assets
to enable such countries to compete in global markets and that it is necessary lfpr the .
productive role of universities in economic development to -be harnessed. It is the.
objective of this study to 1nveet|gete these eseumptione

LI 3

The research focuses on three African ceuntnee at different levels of development:
South Africa, Nigeria and Uganda. This creates the basis for investigating how and why
university industry linkages. differ according to level of development. The reeearc:h
focuses on incentives and constraints, as well as the extent, intensity and performance
of university industry Ilnkegee This is expected to provide a basis for eonelderlng the’
contributions universities can ‘make to lo¢al and "national development geale Each’
country focused on a SpBClﬁc sector, which would enable the researchers to anelyee
policy mechanisms, current résearch efforts and technological activity, case etudlee of
university practices, and firm !»..“uweye

The research results will fnretly. inform a series of national round-tables with key
stakeholders; secondly, inform a cemperetlve analysis across the three African countries
and finally, across sectors and regions with selected countries in Latin America and Asia
through cooperation with peer tearms. To establish a basis for these collaborative
activities to be concretised, 3 regnenel workshop was organised in Vietnam to agree on:
the frameworks that would: "eRable such. comparisons to be made. In addltlon a
workshop of the three Afneen ‘Gountries was held in Cape Town to develop cemmen
methodologies, research deelgn ‘and a timetable for carrying out the research.

The analysis in the three reglone fecused on one technelogy platform in each country
whose use was expacted to¥iold the highest promise for addressing specific problems
faced by the developing countnee and hence, the focus on bio-sectors. The Ugandan
researchers decided to focus. on bnetechnelegy and its relation to indigenous knowledge
systems and traditional medu::lnee This wbuld draw attention to the existence of this
form of knowledge, and currént_collaborative research activity in communities and their
potential for the economic and gocial transformation of the country.

Section 1 of this paper provides a general introductory overview of the situation in
Uganda, examining the ‘path dependence features of the country. Four eherecterietlcs'
of path dependence in Ugenda fg pelltlcel end economic development are Identlﬂed

Sectlon 2 reviews the generel policy context and the specific bio-sector policies that
informed the government's ‘epproaeh to economic development, and exemlnee the
development goals enehnne& in the policies. The section then examines the extent to
which Uganda’'s tachnological-innovation peI:ey promotes the development of a National
System of Innovation-NSI. The; reeearehere did this by looking at the current S & T
situation in the country and the funding of the R & D research activity. This review

- q::
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concluded that Uganda has-lacked a focused educational policy that can promote
scientific and technological development. The report revealed that most of the research
activity being undertaken in regard‘to the bio-sectors is foreign funded and is directed at
capacity building, which hag very little relevance to the needs of the country. The
research discovered that this was especially the case in regard to the needs of the rural
farming community, which has an extensive knowledge system upon which a reeeerch
strategy could focus but whigh has been ignored by donor funding. In Sectlon i3, the
university and higher education systems in the country are examined. Here, the general

education policy for the different levels of the educational system is examined. The

analysis supports the observation - made with regard to the S8 & T policy — that the

government's educational pthy has not paid adequate attention to the teaehlng of
science subjects at all levelsaf the system., It also revealed that IlttIe sciantific reseerch j

that has any relevance to mduetry is carried out in the umvereltles
For this reason, the reseerch e.then focused on the research undertaken by the public
research institutes in Sectiort 4A of the paper, The evidence produced here shows that
the National Agricultural Reeeerch Organisation- -NARQO coordinates research and
development activity for the whole country in relation to the bio-sectors. 1t also
undertakes technology trensfer in animal production and health, biotechnology, fisheries,
aquaculture and food productloe and processing alongside a number of other research
institutes and the Makerere UnIVEI‘Slty Even with this achievement in reseerch the

researchers found out that the focus on the. universities, public research met1tutes and’

governmental departments does not represent the entire system of knowledge

production for development.” In_Sectlon 4B, the researchers, therefore, dec]ded to
produce evidence of research bemg undertaken by non-governmental orgameetlens-i
NGQs, especially in the eree “of indigenous knowledge in which traditional medleeI.

practitioners are involved. P

\

Section 5, presents the etruqthre of firms erlglndustry It shows that Uganda’s economy.

as reflected in this structure, is agricultural. tsed with a small manufacturing sub-sector
that has very low capacity uqileetlon and a hjgh cost production structure,
fasl

Section 6 addresses the 'Wey Forward’ fer Ugende Recommendations are made to the
effect that Uganda needs to edept a two-pranged strategy based on the development of
STl and DU! modes of Ieemmg and irinovation for its economy to make new
breakthroughs that will lead to more sustained development. in Conclusion, the paper
goes on to suggest that in ordet to bring about a sharper and more elevated focus on
technological change as an lmportent driversof economic growth and ‘development, the.
government should delegate pbwers to an upgraded and renewed UNCST. Throlgh the.
development of an unambigUous policy specification and the involvement of all relevent‘
stakeholders and actors, the 'UNCST should provide ieadership:aimed at eneouregung
technological upgrading in lndustry including organising background- reeeerchlacroes.
carefully selected sectors in; o;der to evolve standards and performance targsts for
technological change. .

. ”
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A GENERAL INTROD

GENERAL . -

_’{ICTORY OVERVIEW

Uganda is @ small country in the heart of Africa, which Churchill referred to as “The Pearl
of Africa”. It has the following characteristics:

Area: 91,135 sq miles (236,040 km?)

Water: 15,399.5q miles :

Population: 28,616,000 (July 2006)

Economy: GDP (PPP) 2005 Estimate

.= Total: $45, 97 billion
‘< Per Capita: $1,700
-.Currency: Uganda Shilling (UGX)

» Geographical. Location: Great Lakes Region, East African Community.
Neighbouring:. Kenya (EBst), Sudan (North, Tanzania (South), Rwanda
{South West). . '

« Capital: Kampala.

+ Raligion: Christian (Catholic and Protestant) 66%, Islam 15% and African
religions 18%..", # - S

+ Language: The official lariguage is English. There are, however,

numerous other.’ languages:: in _ use, including various Niger-Congo

languages or ‘Bantu’ family (i.e: Luganda), Nilo-Saharan languages.

Swahili and Arabic.

PATH DEPENDENCE FEATURES: A SHORT POLITICAL HISTORY

Varblane et al. [2007] have defined ‘path dependence’ as a “phenomenon whose
outcomes can only be understood as part of a historical process,” but which are not
optimal. Thus applied to Uganda's historicat economic transformation and the potential
constraints to its development and innovation, Uganda's ‘path dependence’ features can
be described as ‘crop dependent’ due to its rich soils and relatively reliable rainfall. This
situation determined Uganda's-later path to economic transformation, which relied
heavily on its ‘natural capital™and later became the basis of an agro-processing
manufacturing sector, with 16w intensity technological investment [Nabudere, 1980:37-
66). K

Uganda was a British Protectorate since 1893 and gained independent in October 1962,
with a government based on’/af lliance*between the Uganda Peoples’ Congrass-UPC
and the Kabaka Yekka Party. This goveinment collapsed within three years in an
internal ‘Palace Coup d'etag.’ The prime rhinister removed the president and himself
became the president under'a new constitution, The traditional kingdoms, which had
been recognised under that.constitution, were abolished in the ‘revolution.” This coup
ended Uganda's Independence Constitution that had been negotiated by all the! parties,
including the kingdoms, in London at the Lancaster Constitutional Conference in 1961
and 1962. . A ' - ! ;
The new Republican Constitution adopted a hybrid system of government, which
adopted some elements of thé presidential system in line with the Lancaster House
parliamentary system in 1967. This approach led to the increasing concentration of

A
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power under the presidency,-'finvhich has conti’hued up to now, The second change came
with a military coup d'etat in 1971 when the president, Milton QObote, was overthrown by
idd Amin Dada. . :

IN1978-79 Amin invaded Tanzania and a war between the two countries followed
resulting in the removal of the Amin military government. His government was replaced
by a unity Interim Government led by the Uganda National Liberation Front-UNLF,
which took over in April 1979: This interim government only served for one year and was -
in turn removed in May 1980, by a military coup led by a group of politicians and miitary
officers sympathetic to Milten’ Obote’'s UHEE. The group called itself UNLF Military
Council. - ‘ '

This Council organised presidential and parliamentary elections in December 1980,
which were generally regarded as having been rigged by the pro-Obote Military Council.
'As a result, a rebellion erupted leading to a civil war between the Obote I Government -
which had been elected in thg. fraudulent slections - and the rebel National Resistance :
Movement-NRM. The civil war-continues for five years and resulted in internal splits |
within the official Uganda arny, called the Uganda National Liberation Army-UNLA,
leading to a second colp ‘against president. Obote in 1985. This' weakened the
government and although the army tried to form a government to include the rebel NRM, :
the conflict continued for a few months leading to the NRM winning the war and| taking
over the government led by the current leader, Yoweri Museveni, in January 1986,

The NRM has been in power since then, however, the country has continued to be
plagued by civil rebellion in the North of the country with the Lord's Resistance Army-
LRA led by Joseph Kony, which has persisted for nearly 20 years since 1986. Currently
there are peace talks under way in Juba; Southern Sudan, between the Ugandan
government and the rebels of the LRA, under the mediation of Government of Southern
Sudan and the former Mozambican President, Joachim Chissano. Under the NRM
government, Uganda has algo been involved in a civil war in former Zaire in the period
1996 to 1998 and later, from 1998 to 2002, It has backed various rebel groups in the
DRC, including that led by Piérre Bemba, who lost the presidential elections to President
Joseph Kabila and later became the leader of the opposition but now in exile in Portugal.

Internally, Uganda continues to be saddled by political instability in the form of demands
for federalism by the leading traditional Kingdom of Buganda. The three other Kingdom
areas - Bunyoro, Toro, and*Ankole - also' aspire for an enhanced political role in the
governance of the country. There has as a résult re-emerged cultural revivalism in favour
of traditional governance. Afthe same time, the Ugandan Government is involved in
discussions with the governments of Kenya and Tanzania to fast-track the establishment
of the East African Federation, which appears to be heading for a stalemate due to
lack of consensus in the region. This development is likely to lead to the growth of
federalist centrifugal forces”in~the country, which may yet signal a new phase of
prolonged instability for the. ‘country. As we shall see below, Uganda's economic
development has been influented by these political developments.

ECONOMIC FEATURES 1962-2007
Uganda's economy can be séﬁ‘-.&: have been ‘evolutionary’ from the Model of the "Moral

Economy-Natural Economy’_'téﬁan agricultural-based economy (based on subsistence
crops and cash crop export economy) and‘ later to an agro-processing economy. This
‘.‘_‘:.4':-‘, ' j .
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created the basis for an imbi}gr_tfgubstituting ‘industrial colonial economy. In the colonial
and post-colonial periods, the ecgnomy has been marked by four time phases, each with
specific characteristics defining the features of a ‘path dependency' for Uganda. These

phases are: (i} Years of Optimism (1960-1971); (i) The ‘Economic War, Decline and

Informalisation (1972-1980); {iii) Reform without Stability (1981-1985); and (iv) Economic

Liberalisation (1986-2007) [Bigsten & Kayizzi-Mugerwa, 1999). These phases will be.
examined separately to establish their real content and ‘path dependence’ historical.

trajectories. N
Years of optimism (1962-1970)

Emarging from the colonial period at the -end of the Second World War, Uganda's
economy had witnessed a period of ‘boor’ in the early 1950s associated with the
Korean War. However, it sogh began to decline in the 1970s. For the first five years
following political independerige.in 1962, Uganda’'s economy resumed rapid growth, with
GDP, including subsistence agriculture, expanding at the rate of approximately 6.7% per

year. Even with population gjp’virth estimated at 2.5% per year, net economic growth of

more than 4% was registered, which suggested that people’s lives were improving on
the whole. By the end of the 1960s, commercial agriculture accounted for more than
one-third of GDP, which indicated a dramatic change in the composition of the total.
economy towards monetisation away from subsistence. ' '

Industrial cutput had increased to nearly 9% of GDP, primarily the result of new food
processing industries, which included sugar and beverages, Other manufacturing areas
included copper mining and;cement, and the manufacturing of soap, beverages, and
textles based on an jmport-substitution strategy, Tourism, transportation,
telecommunications, and whplesale and retail trade still contributed nearly one-half of

total output. A

This post-Independence qﬁtimiém was based largely on a mutually beneficial
relationship that existed betwgen the government and smallholders. Peasants produced
subsistence food crops and export crops while the government ensured adequate
producer prices and provided the crucial infrastructure services, which it provided
through cooperative societies and cooperative unions. In addition to coffee, which was
the main cash crop, there wére;“other important cash crops such as cotton, tobacco and
tea that were also produced for export. . ' '
The economic approach adopted by the new government after independence wes based
on a mixed-economy strategy, 'with emphasis on state-ownership of the ‘commanding
heights' of the economy, which led to the nationalisations of the late 1960s and early
1970s. The period was also marked by an increasing ‘radicalisation’ of the economy and
political debate about the direction of the new nation. This included a debate as to
whether Uganda should pursye ‘African Sociglism’ — as the movement came to be
known - or whether it should fdllow a ‘free-market’ approach. :

This debate resulted in the adoption of the Common Man’s Charter in 1969, which was
represented as a “Move “fo the Left" strategy and the consequent Nakivubo
Pronouncements, which annojinced the nationalisation of British-owned banks and
some industries, very much aldng the lines of the Nyerere's Arusha Declaration of 1967
and the subsequent nationajisations in that country between 1965-1969. However, the
coup d'efat that brought Major-General ldd Amin's rise to power put an end to the
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economic experimentation of-this: period, shd the new period ushered in a decade of
political and economic chaos and ad hoc soltitions.

The science and technology. policy was dependent on the colonial policy of using
Uganda as a source of agricultural products with minimal technological content. In the
emerging manufacturing industry, the strategy was mainly import substitution, which was

based on a technological policy of the transfer of technology replicating the technolegy f

from which the imports hadbeen receivéd before. There was no educational: policy
tailored to developing a techno1dg|cel base for the country and no funding was available
for this purpose.

The ‘Economic War:' Dec'lin',-w and Infd}malisation 1971-1979

This period was characterised by erratlcrpoll.clee associated with the military regime led
by ‘Field Marshall’ Idd Amin,Dada. GDP declined each year from 1972 to 1976 and
registered only slight |mprovement in 1977 when world coffee prices increased
dramatically. Negative growth was recerded‘ largely because the government disrupted
the economy by expelling the Asian commercial class, The govemnment expropriated
their business assets and eithér nationalised them or gave them to favoured individuals .
who did not have experience in business to adequately run them. The resultant;
‘sconomic war’ resulted in an‘jncrease of the public sector by creating several peraatatal i
companies to run about 250 business enterprises that were taken over from the Asians.’

The government also created a Departed Asians’ Abandoned’ Properties Cuetodlan
Board (DAAPCB) to administgr the smaller ventures and interests, which were not
otherwise allocated to individuals or to the pdreetatele i
Foreign investments, too, dechned sharply as the regime's erratic policies almost
destroyed the formal sector: The economic and polltlc:al destruction of these years
contributed to a record declme (14 8%) in national earnings between 1978 and 1980. By
1978, the share of (official) ‘exports in GDP was a meagre four per cant — down from
over 20% in the 1960s = which could .not possibly sustain the import-intensive
investment programme. Whe”n Amin was overthrown by the joint forcas of the Tanzanian
Peoples' Defence Forcee-TF’E)F .and the Uganda rebel groups in 1979, Ugande’s GDP
had dropped to only 80% of:the level it had;reached in 1970. Industrial output declmed
sharply, as equipment, spare, parte and rew materials became scarce as techndloglcal
transfers came to a stand Stl" 3

It is because Ugandans, even \urban t;eeldente reverted to subsistence cultivation in
order to survive that Uganda had eecaped w:deepread famine. Both commercial and
small rural peasant producers begun to dperate in both the monetary and non—rnonetery
(barter) sector, and later presented the government with formidable probleme of.
organisation and taxation. By the late 1980s, government reports eetlmated thet,
approximately 44% of GDP engmated outside of the monetary. economy. Moet {(over.
90%) of the non-monetary ecdndmlc activity'was agricultural, and it was.the reeillence of,
this sector that ensured eurvwal for most’ Ugandans. As we ghall see below, in the
analysis of the ‘learning ecenemy these attempts by small producers both| in the:
agricultural sector as well d5:in the remaining manufacturing sector, produced 50IMe.
positive experiences from whieh the cduntr‘y could have developed in the subsequent
periods. However, this was rigt done due the lack of focus of government created by the
instability in the country that f’dlfewed
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There was no science and technology policy in this period and the expulsion of the
Indian commercial class undermined the technological strength that the industrial sector
had attained through import-substitution. The education system was disrupted and there
was no consistent government policy aimed at training students in science and
technology that could have alidressed the country’s economic development. This is why,
with the collapse of those manufacturing industries that were run by the Asian
commercial class, there was instead a reversion to different kinds of innovations. aimed
at surviving the economic crisis.

Reform without stability (1980-85)

At the start of his second -period in power, Dr Milton Obote saw his government’s
priorities as raising efﬁciencg}in the goods producing sectors as well as in the prudent
use of funds, and the creatién of incentives for both domestic and foreign investors. A
Commonwealth team that visited Uganda in 1979 to survey its rehabilitation needs had
made similar suggestions. A key issue in,the early 1980s was how to arrive: at an.
exchange rate that would enable more efficient resource allocation and restore the.
formal sector. In order to neet the terms of the initial IMF-supported 13-month!
stabilisation programme (initiated in June 1981), Obote’s |l government undeu:'took a
number of measures, including floating the Vgandan shilling, increasing producer-prices,
for export crops, removal of price controls, rationalisation of tax structures and putting in,
place a better mechanism for the control of government expenditure; accompanied by,
increased accountability in the public sector. . B | |

To satisfy non-official needs"'and reduce parallel market dealings in foreign currency,
while at the same time preserving a favourable rate for ‘strategic’ imports, a dual
exchange rate system was adopted in August 1982. The dual exchange rate system and
control at the Bank of Uganda indicated that the government had not given up its
traditional protection of impogi-substituting industries. Thus, although the international
terms of trade improved by about 27% frém 1981 to 1982, the domestic price ratio
between exportable and importable goods was negligible. This showed that the
protection of domestic producers of importable goods actually increased during the dual
exchange rate experiment. ' N ?

There was a fairly rapid recoyety in 1982 and 1983, but in 1984, despite improvement in
the international terms of trade,.Tecovery catne to a halt. From 1981 to 1983, the country
experienced a welcomed 17.3% growth rate, but most of this success occurred in the
agricultural sector. Little prog'r‘es's was made in the manufacturing and other productive
sectors. The renewed politicﬂl‘sqlrisis led to negative growth rates of 4.2% in 1984, 1.5%
in-1985, and 2.3% in 1986. .. . R

The period beginning with thie collapse of the IMF's stand-by arrangements in mid-1984
saw steep deterioration in économic performance. The earlier opening up of the
economy had, irenically, made it more Viinerable to trade-related disturbances when the
controls returned. The tightening of the foreign exchange system in 1285, as arms
purchases competed with consumer imports, made it difficult to produce inputs and
industrial spare parts, reversing the earlier revival of the import-substituting sector. The
rural economy was devastated by civil strife and the collapse of the local administration
in'key producer areas. The agricultural work force was displaced and rural property was
destroyed on an unprecedented scale. The country had begun to return to some aspects
of the ‘economic war’ period [Nabudere, 1990],
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Economic liberalisation 1986-2007

Throughout these years of “political uncertainty, coffee production by smallholders
continued to dominate the economy, providing the best hope for national recovery and
economic development. As ntarnational cgffee prices fluctuated, however, Uganda's
overall GDP suffered despite consistent production.

Foreign funding has been crucial in returning Uganda to stability and growth. It is also
true that recent rapid progress in Uganda came from a very low base, but this was due
to a level of political chaos hardly known in, for instance, Tanzania or Kenya. Uganda
embarked on economic adjustment even as it struggled to bring about political stability. .
The elimination of economic shortages was-an essential first step towards stabilisation
and recovery of the economy, and in this’regard Uganda's ‘adjustment efforts were
successful. By the mid-1990%, most consfner goods were available, with no price.
controls, The government riahaged to bring down inflation, while keeping growth)
reasonably high. However, a central aim of adjustment was also to create al stable’
environment for long-term growth, o ' '

In order to rebuild the economy in the late 1980s, Uganda needed foreign goods,.
technology and services, but its chronic shortage of foreign currency and uncertain’
political climate weakened thé nation's standing as a trading partner. The government.
sought to strengthen Uganda’s®tanding in‘fhe world economy, but to meet short-term;
needs officials turned to forgign-donors. Acquiring foreign assistance through direct aid,;
loans or grants became an’ifjportant fogus of the government’s economic efforts.,
Uganda continued to receive:significant foreign aid and many bilateral donors worked;
within Uganda. With the sucgess of the country in many areas, through economic and

institutional reform, implementation of a poverty reduction strategy, reduction’ of the

HIV/AIDS rate, and recent politi;‘;al changes towards multi-party democracy, Uganda has

been portrayed as an African success story-end has been viewed by donors with relative
confidence. 1 : '

However, although the economy attained higher rates of GDP growth to around 6% per
annum by 2002, population growth also increased to an average of 3.8%. Uganda's low
and falling life expectancy figure reflects the effect of the HIV/AIDS epidemic, whereas
high infant and child mortality-and low- immunisation rates reflect the GoU's' limited
expenditure on health servicds.;GoU expentiture on health stood at US%14 per; person
per year between 1990 and 1998, comparéd to an average of US$33 for Sub-Saharan
Africa. In 1998, child mortality”(Under five yBars) in Uganda stood at 170 per 1000 live
births. one of the highest in thé world. The @verages for all low-income countries! and for
Sub-Saharan Africa were 92 and 151 per 1000 live births, respectively. ;

The World Bank assessment released in September 2007 showed that growth in
Uganda had been strong for fwa decadeg and continued to be strong, but cautioned that
global experience shows thatigrowth spurts’inevitably slow down because the economy
runs up against key constraints, mainly iri the financial sector. The Bank also drew
attention to the poor infrastructure, finangial intermediation and agricultural sector
development, and high population growth and .a lack of commitment to results and
accountability. These may. be binding ~constraints to the necessary economic
transformation after the recovery phase. -~ ; ;
As in the previous phases, efforts to imprové the technical skills of the labour force were
not achieved. This was especially in the area of scientific education, technical :training,
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technological competence and entrepreneurial development. Bigsten and Kayizzi-

Mugerwa have remarked: . - | '
Uganda still has an inadequate -capacity to adopt and absorb imported
technologies, resultingin sub-opfimal utilisation of available capacities. There is
thus need, via training, to create- an environment, which is conducive to
technological absorption and innovation. It is important, therefore, to assess the
impact of the current education system on the output of skilis required for
industrial development [Bigsten and Kayizzi-Mugerwa. op. cif. p.139).

As we shall see below, the.current preoccupation of the government is to develop a
science, technology and innavation policy, and institutions that can play this role. This
effort should not be seen as a linear tne where education in science leads to
technological change, and sequentially to industrial and agricultural development, ,
Rather, the policy will have .to take into atcount the evolutionary features described |
above, and reinforce those heuristic and intéractive leaming: processes that Ugandans,
have undergone through trial and error, leading to the strengthening of the national
innovation system [Oyeleran-@ye'yinka, Gehland Sampath, 2007: 13]. ! '

GOVERNMENT SYSTEM |

In this section, we examine;: the system of governance in order to comprehend the
mechanisms of its policy contexts and the dévelopment of policy goals. We also examine.
the present research priorities, which tend to explain why Uganda has not succeeded to
establish the basis for a NSI.. This is due to,a lack of focus and failure of some national
policies. K ' '

P

THE POLICY CONTEXT ~

Uganda's key developmental context for science, technology and innovation, is the
National Science and Technglogy Policy objectives, which was drafted in 1993 by the
Uganda National Council of. Science and Technology-UNCST. This is the institution
responsible for framing policy for the biosattors. Prior to this, Uganda's planning and
budgeting process gave only. Yery limited’ consideration to aspects of science and
technology (S&T), let alone innovation policy. Having established the framework for a
S&T policy in 1993, the UNGCST proceeded to revise the policy in 1997 to include a
broad framework and strategies for building science and technology for development.
This framework was further upgraded in September 2001. The framework did not,
however, indicate or elaborate,specific actions that were required to nurture the linkages
between various institutions, the private sector and all the actors that would have
otherwise constituted a coordinated National System of Innovation-NSI. At this stage!
therefore, the 2001 revised debument still required a considerable articulation :of‘ what

was meant by ‘innovation’ and how to facilitate linkages between the different actors.

In April 2005, the UNCST prg:a‘dg-iced a paper entitled, Status of Science and Technology
in Uganda: Training, Application'and Future Implications, in which it reviewed the state of
S&T training and application, in Uganda. ;The report followed the broad UNESCO
definition of S&T, the “systematic activities, which are closely concerned with the
generation, dissemination and:application of scientific and technological knowledge of all
fialds of science and technology’. Proceeding, from this definition, the paper went on to
review the status of scientific-education in primary, secondary and tertiary education
institutions, giving details of. énrolments, ‘clirficulum development, teacher training,
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vocational training, assessménts and an examination of the quality of teaching and
instructional materials at each. level. The section on the status in the tertiary institutions
focused on the cost and quality of training in universities and came to the conclusion that .
the quality of undergraduate gducation in science was ‘not so good’, but noted that
enrolment was increasing at a faster rate and thereby compromising the quality of
teaching (the tertiary education sector is described in greater detail later). The paper also
dealt with the status of research in the public sector (universities and independent
institutes). It looked at Sectoral Based Research in areas such as, agriculture, health,
tourism, trade and industry. It examined thve funding of research and development by
government, and came to thé conclusion that not much was being allocated to S&T
training. .

- ) T
In June 2006, the UNCST completed a}ffigal draft of the Nationa] Science, Technology
and Innovation Policy, which js-yet to bé gpproved by Cabinet. The draft points out the
kinds of constraints Uganda had encolintered in undertaking scientific research for
development, noting that only “a small number of areas” had been ‘touched’. It pointed.
out that the constraints arosé, out of the fact that there was little coordination among:
stakeholders, “eading to duplication of efforts”, a low capital base, inadequate
infrastructure, and the lack of 'coherent and overarching National Science, Technology
and Innovation (STI) Policy; ;which the- draft was supposed to fill. The draft palicy
therefore set out the vision for the STI sector and highlighted strategic frameworks -
again without much content - for their attainment. It provided the mechanism for:

increased capacity in ST1 that would “result in significant improvements in national’

productivity that would lead t6 competitiveness and better standards of living |for the.
people of Uganda” [UNCST, 2006: iv]. We shall examine this policy in depth later.:

GOVERNMENT POLICIES - BIOSECTORS

This section focuses on .government policy in the biotechnology sector, where
government attitude is ambivaient and the pasition of the foreign donors is focused. This
can be illustrated by the -bigandan govérmnment's attitude when it announced the
operationalisation of the Plan. for the Modernisation of Agriculture (PMA). The mission of
the PMA, as contained in the jplan, is to eradicate “poverty by transforming subsistence

agriculture to commercial agriculture”, but the only specific mention of the grole of

hiotechnology within the PMA is‘a statement to the effect that; :
The current developments in biotechnology and the globalisation of world

markets put a lot of pressure an research in developing countries. A developing

couniry like Uganda_can only afford to develop minimal capacity to be|able to

engage in dialogue with-developed countries in such areas of research. Ilt will be
necessary to establishe (possibly: from existing institutions within the | central

L)

region) a research capacity on strategic research to include genetic resources
conservation and biotdchnology™to ensure the country’s capacity to cope with
global scientific trends o as to be able,to take advantage of the technblogical
advances for the benefit of farmers. = ™ | : :
Thus, from this statement it ¢an be seen th%t the government is reacting defensively to
the role of biotechnology in the country's development. The policy does not consider the
experiences of farmers in thig afea, in their: traditional practices. Despite such a policy
platform identifying a potential rols for biotechnology, and subsequent approval of GMOs

e

for food in 2003, governmant support for biotechnology has been measured anc:i
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cautious. In 2002, the President, at the Unjted Nation World Food Summit, made his
position on the issue of bioteshnology clear when he stated:
Let us stop beating about the bush. The most fundamental problems are not the .
weather; are not lack of improved seeds. The main causes of food shortages in
the world are really three: wars, protectionism in agricultural products in Europe,
the USA, China and Japan, protectionism in value-added products on the parts of
the same countries.” . '

Following a 2003 decision of-the President, GMOs are not permitted into Uganda unless
they have been processed: hefore importation. Nevertheless, Liganda oontlnues to
receive food aid that may contain GMOs, without requiring that it be milled before it is
brought to Uganda, although the requirement is that it must be specified to be for.
consumption anly, As a result; Uganda has not issued approvals for any epplloetlone for.
import and research on GMOS Adthough applications for Bt cotton and maize were made .
by NARO to the UNCST in 20040, epprovel was not granted. Hence, relevant work in:
research and development (R&D) in these products was being done in other oountnee in
expectation of approvals. In spite of such ambivalence, Uganda has taken oertaln etepeE
in developing a framework for. biotechnological application to local crops and productlon
Some of its institutions, such-as, NARO and UNCST, have. understood the |oruciell
importance of biotechnology :transfer for development but this has not been oentral to!
government policy. e ,

In the first instance, government's attention; through these institutes, has been focused

on the creation of a Biosafety, Reguletory Framework, even in the absence of an
overarching STl policy. Within this narrow focused policy-framework, it has produoed
Biosafety Guidelines and a Natlonal Biosafety Policy Framework as a first step| in this,
direction. In this respect, Uganda can be ranked as leading the rest of the continent, !

except South Africa, in havingsan |nterne[|onelly accepted National Biosafety Framewaork. .

The National Biosafety Framewurk is already being mplemented by way of |htroduct|ons
and testing of biotechnology: fesearch projects, moludlng GMOs as well as oonductlng
research on biotechnology related subjeots

To this end, UNCST, in 2004 developed a policy aimed at implementing this framework.
The policy framework it designed is multifaceted. The government, by the end of 2005,
had approved the Draft Nationak Biotechnalogy and Biosafety Policy. However, an Act of
Parliament has yet to be leglslated but a Bill has been presented to Parliament. The Bill
categorises micro-organisms ‘on. the basis «of risk groups within the bacterial, fungal,
parasitic, viral, rickettsial e'r’td .chlamydial . species. It also deals with processes of
handling the introduction and. testing of GMOs, The policy is aimed at the utilisation of
biotechnology in sustainable national development within the context of the Poverty
Eradication Action Plan and the 2005 National Vision for Development. The policy also
recognises the key ohellengee posed by the. introduction of such innovation on the
environment, human health, zafimal welfare, values and norm systems, as well as
ownership and control and access to genetic resources, intellectual property rights and
welfare. The policy defines ‘the institutional, legal, and regulatory regimes for the
promotion of hiotechnology development with specific emphasis on human reeource
capacity development, bloteohnology research, infrastructure for biotechnology, the
raising of public awareness, etrengthening of R&D capacity, promotion of oommerclal
and industrial developments, .edclressmg fundlng and other non-policy and cross-cutting
issues, :
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The risks of the policy are re,eegnieed, but 'trimeee are focused on transgenetic crops and
foods (GM), which obscure - the ebove benefits and the production of drugs and

pharmaceuticals. The policy Pays specjal attention to the need for R&D, in general, as

well as the institutional framework for such R&D. The R&D seeks to strengthen exlstlng

facilities as well as the setting up of new laboratories in designated centres across the
country to undertake National Biotechnology Assessment Studies to determlne the .
research priorities in the agriculture, health, industrial, environmental, and other strategic
areas. It also seeks to establish nPchememe for continuous dialogue among'

researchers, policy makers, mduetnehete.end other stakeholders to elaborate on national
priorities in biotechnology and biosafety.

All of the capacity-building initiatives hevg; to varying extents, been involved in the
process of formulating regulations and palicy relevant to biosafety and biotechnology. In
short, the Biosafety Bill allows for applications for the introduction of GMOs to be made
to the UNCST. Applications fiale to be reviewed by the National Biosafety Committee-
NBC, which will make reeommendetlone to:the UNCST. The recommendations will be

published and the public will" Have 30 days 6 present views, after which the UNCST will

make a decision. If epprevel |s glven a ren@ of agencies will be involved in monltenng
and enforcement. o
With regard to the inetitutienel framework, the competent authority to manage the
implementation of the programme mcl'pdee the establishment of a national
Biotechnology Advisory Cdmmittee-BAC *from key stakeholder institutions and
organisations to oversee the 1mplementetnen A National Focal Point-NFP is also to be
et up in the Ministry of the Environment-to liaise’ with other stakeholders, including, the

National Biosafety Committee-NBC and ' institutional Biosafety Committees-IBC, to,
ensure the safe development and application of biotechnology. Most important of! ‘all, the:

policy aims at creating linkages with indugtry and commerce for the application of the
technology to production. It points out that the low level of industrialisation in the country
“explains” the limited application of bidtechnology in food processing, vaccine
manufacture, and other industrial eppllcetsone The UNCST report points out:
This coupled with the weak industry — research linkages and the genereliy low
levels of utilisation of fésearch results in Uganda, has meant that biotechnology
has not yet found®. its rightful position as a mover of industrial
development...this...édlls for the esiebllehment and strengthening of inter-and
intra-institutional cotlaboration and ferglng partnerships in research, development
and cemmermeheetlen df* blotechnology products [UNCST, 2004]. !

The policy therefore provmfed ‘for the- eneouregement of private enterpnee. the
establishment of local and |qter'net|enel “frenchpeee and the fostering of cellaberetson
between public and privatel enterprises in blotechnolegy However, there vlves no
indication of how these could be funded or how these ebjeetivee would be echleved It
also provides for eppropnete lnveetment incentives and to ensure that persons involved
in industrial application and ‘commercialisation comply with biosafety standards, while
developing, producing, and tfenepertmg biotechnology products. It also provnded for the
facilitation of strategic and mutuelly beneficial alliances among multinational cempemee
and local entrepreneurs in bletechnolegy developrhent : \

Despite these prowenene. the pOllcy ecknowledgee that there are weak inter- end intra-

ingtitutional linkages in the “areas of: Giotechnology training, research, product
development and commerclelleetnen in Ugende It points out that the existing Ilnkegee
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are mainly informal and not entlrely reﬂactlve of institutional collaboration beyond
professional association ameng -individual researchers. The bilateral and multilateral
collaboration is mainly ad hoc; uncoordinated and based on the interests of the support
of granting partners. This, the, UNCST adds, calls for systematic development and
strengthening of mutually beneficial partnerships in all aspects of biotechnology, both.
with the granting partners, but also internally with the relevant institutions. This is:
because the funding available has mainly come from foreign -sources, “with a specific.
research agenda, which often times may not necessarily reflect national priorities for.

development” [UNCST, 2004]

Thus, although the institutions mvolved in rasearch in biotechnology are mainly
universities, such as Makerere, and a few government R&D institutions, such as the
National Agricultural Research Organisation (NARQ), the linkages that could lead to the.
realisation of an industrial and commercial potential are judged by the UNCST to be
“unexpigited”. Thus the research and produtt linkages, which are ad hoc, are based on,
the interests of particular myestors or donor countries in the way they have |fundad
capacity building and other pmgrammes [Makerere Mamdani, 2006). These lnlvestors
and donors fund and determme the direction of the biotech-sector investment and bio-
product priorities. Under thesé circurnstances the hope that university-business Ilnkages
could lead to economic growth in the country, creating a new space for the unw&rsity to
becoms a “developmental university”, cannot not be realised. As already noted most
of the research and the promotion of capat:u;y building in bmtechnology has bearp donor.
determined, and the idea that this can be done ‘neutrally’ has been found to ba false
because this ignores the knowledge and condltlons on the ground.

DEVELOPMENT GOALS ENSHRINED IN THE POLICY

Since 1997, the government of Ugandas national economic/development planning
framework has been defined under the Poverty Eradication Action Plan (FEAP), With a
grand, holistic and multi- dlmensmnal appioach PEAP addresses economic growth and
development issues in various ways that:i* combination aim at improving product:vnty,
incomes and standards of living for Ugandans. Supporting and directly contrlbutmg to
the PEAP are strategic actior’ iﬂans like the Plan for Modemization of Agncu!ture (PMA)
and the Medium Term Conipetitive Strategy (MTCS) for the private sector; which
includes the Strategic Export Programme -(SEP). However, this sector remains tied tn
low-valua crops that account fqr limited domeatlc processing into high-value products for
export. ‘

The MTCS is a strategic ptan;*under the PEAP framework, which was formally adopted
as government policy in 2000, ‘and.|ater réviged in 2003. The Strategy aims at raforming
and empowering the private sector for greatar productivity, efficiency, growth and local
as well as regional/global compehtuveness Using a wide consultative process, the MTCS
identifies and articulates a rﬁadmap, which_ attempts to address the key aspects that
impede private sector growth, gnd competltwaness The roadmap articulates a; plan of

action through broad, but well def‘ ned mtervantuons in thematic areas.

The policy does not artwulate a ‘deliberative ‘university-industry linkage, but certain ad
hoc research activities do take place in default of such a policy. As will become
apparent, the overall national innovation and technology capability of Uganda is rather
low compared to bigger Aftican countries, although it has experienced significant
improvement in its human de.vel;::prnent lndex rating over time. Even then a clear
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quantitative assessment is Iac_Ekihg due in large part to poor data availability. Despite this,
a wide array of private andi-other sector actors (beyond the state) are emerging as
important players and so, public research organisations (including universities and
research organisations) need also to reconfigure heir roles and relationships in the light
of these developments.

!

NATIONAL SYSTEM OF INNOVATION?

The concept, National Systems of Innovation-NSl, is an analytical tool to comprehend
the various efforts by the government to develop a S&T strategy in enhancing the
country’s social and economlc growth potential. At the present moment, Uganda cannot
be described as having put in place policies amounting to an NSI structure, althuugh
some efforts have been made in this direction. As has been noted by a number of
scholars [e.g. Lundvall, 1992, and Nelson, 1993} the national system of innavation that
exists in the developed industrial economies cannot be applied to a majonty of
developing countries, so that aven &s use as an ‘analyticall model can become
problematic. p

The Ugandan experience confirms the ﬂbsarvat:on made by Lall and Pietrobelli {2003)
on the economies of sub-Saharan Africa- when they found that in general, S&T
institutions are poorly funded, poorly resourced, delinked from industry and operating
with little government support‘.,Their argument, that we cannot therefore use the concept
of national systems of innovation in these types of countries, is well founded as seen in
the Ugandan experience, as we have observed.already. Although Uganda had, by 1993,
established the National Counclltof Science and Technology, and crafted a national S&T
policy framework, such a framework did not elaborate the speclf ¢ actions that were
required to act as a trigger mechamsm to effect such a policy in a majority of cases
[Oyeleran-Oyeyinka & Sampath 2007: 22]

We therefore agree with Adaotn {2002] who argues that the development of local
technological capability for the _purposes of ‘catching up', means the ability to make
effective use of technologlcal knowledge in an effort to assimilate, use, adapt and
change existing technologigs,” whether these be foreign imported or indigenous
accumulated knowledge. We'will see from'the Ugandan experience that while it is
correct to argue that the |dant‘iﬁg;at|on of @ particular development path should not inhibit
a country from attempting to;pursue high technology cutting edge innovation, such a
prospect can only be tentatlvely asserted. subject to the real experiences. This is
especially the case where we_differentiate the kinds of innovation that take place in
countries such as Uganda, where incremental innavation is a more appropriate form of a
learning point of view [Dnyamett & Wangwe, 2004: 184]. It also depends on the way
traditional forms of knowledge are given protection to enhance chances for Iearnmg
through exclusive intellectual property rights (PRs) [Maskus & Reichman, 2004: 231] In
such a case, the more cautious approach.is appropriate. This is because in'such a
situation, the more probable épproach is to look at small local innovations, espemally in
the areas of socio-economic,.dévelopment at lower levels of transformation, such as
agricuitural development, hedlth and the environment as well as in metal fabrication,
which creates conditions for: knprovement in levels of production and productwuty The
reliance on innovations in such ‘areas are likely to be productive and useful because they
do not depend on licences gr patents from the developed economies who have
monopolised the appllcatlon of /'S&T for their own ends through such means. Such an
approach should inform natlonal. capaclty for knowladge generation and for incremental
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innovative activity as a critical approach to ihnovation in 'catch-up’ economies such as,
Uganda. We intend to develop;this argument’as we proceed.
¥

The Uganda case shows thai'_the debate as to whether the country should focus more
strongly on importing high technology and work at the frontier in terms of innovation, is
inappropriate to be one-sided. Although these issues can be made to relate to university-

firm interactions and to the developmental role of the university, such a focus may also
need to be interrogated and pret')lematleed aspecially as they relate to eltuatlona where

the role of universities is also changing. This is especially the case since other private

actors, such as Non-Governmental Organisations and private consultancies and think’
tanks, are challenging the role of the miversity in knowledge preductlon Furthermore, .
‘the place of the university as.a public rﬁeearch and teaching institution is under threat:
due to the ‘commercialisation’ .and 'phvatisation’ of its functions by a few prwate'
intarests, especially mu!tlnatlunal corporatmns Accordingly, its role as a public |nst|tut|on.

able to engage in public research that can beneﬁt not only big businesses and firms, but
the entire society, has been cgmpromised since it has also been forced into the rele of ai
competitor in the market placé where it has tb act as an ‘entrepreneurial university’ with:
the capacity to own patents and other forme ef intellectual property. {Nabudere, 2007] '

Thus ‘innovation’ must, in the case of Uganda. be understood in a broader eentext in
which minor innovation and. adaptation..and assimilations of existing (|mperted
technologies) are more prevajent than epgagement in major innovations. Moreever we'
must look to other research actors, beyond:.universities, to obtain a fuller picture ef what!
ig happening on the ground. This is especially the cass in the' transfers of technology
that involves non-market interactions in addition to market interactions, which may arise,
from technological spill-overs to the benefit bf the latecomers such as Uganda, Hence, |
" ‘there is a need to stress the‘importance of incremental innovations that enables the!
identification of the existing f,teichnc:lcu;ueal capacities, which can become the baala of;
such an incremental innovation. Such incremental learning proeeeeee may be small but;
their impact can bring abnut elgnlf icant ‘improvemente in production [Dlyamett &l
Wangwe, 2004: 184]. A o

UGANDA'S PRESENT S&T SITUATION

Science and technology S
Although there is a growing recogmtlen in L&ganda that S&T are important for economic
and social development and are critical determinants of the country’s ability to compete
in the world economy, S&T has hitherto not been considered a priority and there has
been litle attention paid to thé generation of a minimum level of indigenous technology
necessary to absorb technology from foreign, solrces and adapt it o its needs. This has
been conditioned mainly by the historical path of Uganda's economic development
which had depended heavily &n the peasant producer of ‘cash crops’ for expert and
‘semi-processing manufacturing, which does not demand high- levels: of technelegucal
investment. Consequently, Uganda curréntly lacks the neceesary technaloglcal
manpawer, which can produge and absorb technological change through the process of
technology transfer, adaptation and diffusion. The problem. of the weak indigenous

“technological capacity is cempounded by ithe "shortage of - scientists, engineers and
technicians specifically trained for the purpose of technological adoption, adaptation and
diffusion in the country. This sliggests that.Uganda's path dependence charactenetlcs
have as we have seen, been consistent, in that the country has depended more on |ts
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peasant- beeed agricultural productren wrtheut much value-added to bring about

improvements in other the other sectors.

Funding of research and development (R&D)

According to the UNCST, the level of R&D in any country can be a good indicator of
technological change and innovation, and the capacity to assimilate, adapt and diffuse
new technologies. Allocatioh of spending on R&D represents: the level of national
priorities and the potential to jncrease the rate of factor productivity and growth. Dunng
the period 1990 to 2001, Uganda's estimated gross expenditure on R&D was
dramatically raised from Uehez 146 milliorr in 1990 to Ushs.6,328 million in 2001 In .
spite of this positive trend, the: “allocation of resources to R&D, as a preportron|of the
Gross Domestic Product (GDP-) was still below 1%. The highest recorded level was in
2000 when the government alfocated only 0.21% of the GDP for this purpose. The dollar |
equivalents for these expendr;lrres during this period was about 1 US $to Ushs. 1, 500

There are about 600 reeeerchers involved in R&D activities nationally, Of these 33%
work in government institutions; 36% operate in the higher education sector, 28% in
business enterprises and 3% in the private ron-profit sector, The majority of high quality
scientific research activities is -.carried out in a small number of research rnetrtutes.,
especially in the fields of medjcal sciences. end agriculture, and foreign donors rnernly
fund these research activities- directly to' the institutions concerned. Currently, a
substantial nurmber of PhD lavel scientists involved in research, are trained abroad and
would have been trained by those foreign donors with a view to employing them en their.
own projects either in the universities, govarnment or non-governmental orgenreetiene

This funding is made as part of the funding to the universities [Mamdani, 2006).

The UNCST has estimated that over 90% df all funding for R&D is provided by foreign
donors, For instance, for the period 1990 to 2001, a big proportion of the R&D spending,
equivalent to Ushs.44.088 hillion (55.6%). ;rves on medical and vsterinary sciences,
where 385 research projects were registeregl. Of this amount, donor funding accounted
for 98.84%, while government -and local NGOs contributed only 1.14% and 0.02%, '
respectively. The high allocation to medical and veterinary services was |lergely
attributed to clinical trials for HIV/AIDS, including the construction of !aberetonee staff,
and the purchase of medicinas'and compensation of patients/research participants. The
government, in its draft STl pelrcy dec:ument notes the following eonstrernte in the.

development of an R&D strategy: “

The progress of research and development activities has been constrained by a
number of challenges, which, inglude low level of coordination among
stakeholders leading tQ duplrcetren of efforte low capital base, inadequate
infrastructure and mget importaritly the“lack of a coherent and overarching:
National Science, Teghnology and Innovation (STI) policy to guide activities and.
distribution of resources for science, technology and innovation. The'above

mentioned challenges: coupled ,with shortage of skilled manpower,

over

dependence on ferelgn ‘technology, and inadequate social consciousnesses of
the role of STl in natignal devélepment have combined to keep the country

underdeveloped” [MDFF'ED 2006: |v]

This admission on the part of the government suggests that Uganda has not embarked

on a conscious NSI policy and that a framework of such a policy needs to be further

elaborated along side the creatron of relevant institutions before such a coherent NSI
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can emerge. To arrive at th|s Ievel UQanda will have to undergo a series of ‘learing’
experiences in the process of developing its policy. Short of this, Uganda will remain
over-dependent on low-level foreign technology for its needs with low value-addition. It
will also remain over-dependent on foreign funding and foreign inspired capacity building
for most of its STI, which ultimately will reflect foreign NSI interests through funding
directed at particular areas of interest. In short, Uganda will, in those circumstances, be
part of the NS| of other countries and dependent on them economically, mainly uaad as
a testing ground for those purposes, especially in the field of biotechnology, as wa shall
seea below. .

Foreign funded research a‘nd its ralavance'_

The earliast funding interverttion in thg biotechnology field by foreign donors was the
UNEP-GEF Pilot Phase in 1997. At the time of the inception of international capacity
building assistance for bnosafety and . biotechnology in Uganda, the elaboration of
biosafety and biotechnology ddllcy was at d very early stage capable of being descrlbad
as a 'broker-driven’ innovation -policy. Uganda had already ratified the cdnventlon on'
Biological Diversity in 1993. Th‘e Cartagena: Protocal on Biosafety-CPB was adopted in’
2000. The Plan for the Modernisation of Agriculture (PMA}, tha clearest statement of tha|
role of biotechnology in Uganda, was not proclaimed until 2000. Even then, wtlula the |
PMA identified the use of bigfechnology as part of a poverty eradication goal, it did nd’tI
explicitly mention the use of modern bldtechnology. nor did it alaborata paramatars dr
modalities of support for bIOtEChnOlOQy i
From the interviews conducted from with off"mals who were part of the PMA prdjact |t
became clear that between 2000 and 2004, various government officials made public
pronouncements about bloaatety and biotechnology, which illustrated uncertainty within
the government about the.:approach to be taken. This demonstrated ongoing
consideration and debate within"government about the role of biotechnology vis-a-vis the
root causes of poverty, the way certain approaches to biotechnology and bldsafety
would impact export markets: This debate also reflected the nature of the relationship
between Uganda and the USA, and raused lhe standard risk/benefit concerns.

While the pilot phase of the I\[atmnai Blgsafaty Framework-NBF project was fraquantly
viewed as a major factor in starting this dialogue, by the time of signing the CPB in 2000,
policy makers in Uganda had yét to evaluate, in a systematic and thorough manner, the
significant number of ethical, scientific, -spcial and economic dimensions that were
relevant to the regulation df blosafaty sand the use of biotechnology. The policy
development was at an aarly staga in Wganda and was consistent with the preference
expressed by several actors ifi the NBF process about the pace of policy development,
and the need to act thoroughty and slowly. Whils there was a perception on the part of
many that it was possible thatbiotechnology may have the potential to bring some
benefits, among some policy makers across government agencies, there was also a high
degree of caution with regard.to GMOS, .and a preference to develop policy and
regulations carsfully and slawly with sufficient time to understand the issues, consuit
stakeholders and debate brdader issues. with regard to poverty, ethics, science and
innovation.

Information received from these quarters indicated that there was concem that there had
been pressure to rush policy processes in Uganda. There was also concern that
Ugandan policy makers had felt pressured- in 'a certain direction by the content and

[
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conduct of capacity building assistance, including the expert revision of the legal
framewaork that had been drafted by the UNCST, While this concern was expressed, it
was also feared that despité this perception, policy makers in Uganda were actively
resisting perceived external ‘pressuress.and continuing at a pace that they were
comfortable with. A clear example of this was resistance to ideas of regional
harmonisation of policy or tertain legal approaches, with a preference to establish
Ugandan systems first, before considering harmonised approaches regionally.

In this context, some ofﬁmalshwéwed proj‘acts that advocated a particular approach to
hiosafety with suspicion; while some supported biotechnology applications defensively,

In the event, some projects’ support of bptechnology was viewed with less suspicmn-

than others. It is important to examine the reasons for this. An initial reflectlonlwould
suggest that the projects, which:were explicitly supportive of biotechnology that mat with
the least of local mvolvement in initiation of the project, ownership, influence and
decision making processes,’ were not -favourably perceived while those that were
perceived as being supportive of locally important issues for poverty reduction were

positively received. There could have been other reasons, but these were not given to

this panel of interviewers. : '.

It was doubted that detection capacnty would be comprehensive enough to prevent illegal.
trade and cross border movements. This concern alone had reduced substantnally the.

relevance of the regulatory reglme that was being put in place. With regard to capacnty
building content, there were concemns tha% the material presented for training had been
of a general nature as to be’of -any use" 1o the peasant farmers in the rural areas This,
had demonstrated a lack of aWareness of the local conditions. For instance, ||Iustratlon
was made of how much ‘tractor fime’ farmers could be saved through the use of GMOS,
when almost all Ugandan farrners did not use tractors in their work. This axposed the:
lack of relevance of some of the capacutles that was being created by foreign funding. As,
we have seen above, most of thié_capacity building was based on promoting a “Science-,
based” communication and outreach approaches, with which rural farmers in Uganda
were not familiar. As we shall also see below, such an approach ignored the vast
amount of knowledge that the farmers possessed, which could have been the basis of
training for new forms of tnnovatmn with this technology platform. '

Apart from these concerns, there was also a general questioning of the importance that
was being given attached to"the focus on biotechnology, as well as blosafety. when
Uganda had more pressing préblems for poverty reduction and environmental protection,,
and ignoring other |ntervent|ons that werd seen as likely to have greater overall Impact,,
There was also some cnncern ‘that social ‘and ethnical dimensions had recawed less:
attention in these mtervantuans while mura emphasis was’ placed on technlcal
advantages rather than on_ ffie actual experiences of the people on the ground’
especially in rural communities; More specifically, there was dissatisfaction among some,
stakeholders about the failure.io generate a truly consultative: daclsmn-makmg process:
on ethical and social dimengions of hjotechnology at a point in the debate when
‘discussion could have had: real influénce on policy formulation. This exercase of
consultation should have been the first step in embarking on the discussions about the
need to introduce this new techrmlogy platform in the country, ;

The implication of this view Was ‘that the capacuty-buuldlng assistance that was belng
provided by the donor community had been a top-down affair, It was felt that a particular
kind of capacity was being prcnposed even when the local actors, including the Uganda
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government, felt less need for’ the speed WIth which the assistance was being offered. It
was also felt that this pressure and lack of consultation on these crucial policy areas, had
arisen as part of an ongoing eourse of action along a particular path that was desired by
the danors, who were offering: assistance rather than involving the Uganda government’
in decisions about which path ahould be followed in this very important technological
development. .

In the discussions that informed this stage of the relationship, it was argued by the
donors that policy decisiong were the realm of elected decision makers, following
appropriate levels of consultahons while capacity building assistance was saidtobe an’

and 'independent’ and ‘neutral’ technical area, which did not necessarily require political.
decision makers. This technmal reasoning carried the day so that what was offered as.
“technical capacity building’ was in fact already-overlaid by a certain ethical considleratlon'
that came to determine thé policy framework, which the elected decision-makers,
adopted since; withaut their own researched position, they were not in a posjtlon to
reject the policy proposals. ' ' '

GOVERNANCE PRDBLEMS

There are governance problems in Uganda in the way political power is currently
organized, The tendency to fnonopolise power and concentrate it in the hands of the
president has bedevilled the', countrys governance. The current president, Yoweri
Museveni, recently amended;:the constitution, removing term limits that had been
inserted into the 1995 constltutlon This opened the way for him to offer himself for re-
glection as many times as: he likes, contrary to the new democratic mood on the
continent. Concentration of ppwer in one individual :also undermmes ‘two of the essentlal
aspects of development, whigh: are capabillt ‘compets N Prof Amtartya
Sen in his book: Development as Froedom;: believes i ‘ éoi
transformation. Accordmg to hlm, capab:lqtle
‘entitlements’ such as attempts to ‘avold
diseases and premature martality. ‘It also:
participate in public life and in polltlcal proge
work and to influence one’s work oondltnon‘
poverty and points out that, < poverty in.
capabilities than just being a fflection of, v\glnoo
Fallure of governance, ¢an be said td'res
the country because. although some of: th_,_
incumbent’s-idea of ‘modernigation® and.-‘in
determination. to hang on t¢, power. tends,
This results in the tendency: to.divert ‘stat
objective, which undermlnes, any long term
discovered in the western parg.of coun ry.8
in power on the financial strength this is.
believe; howaver, that:the exploitation of ek is:|
and given the fact that the coyntry is stil caug 1.the: 2|
o fear of angther war brewmg up on th westem;ﬂ;
located. £y

High levsls of corruption in tha country h:ave also plagued the country since the present
government came to power. Several ministers are currently facing trial for theft of large
amounts of aid money, WhICh was mtended for malaria and TB medicines for the poor.
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The ministers involved have defended themselves by arguing that the money they took
was in actual fact passed on+o: the President and his wife, and that they had only been
used as a cover in these transactions. This is evidence of the dangers of concentrated
presidential power. Due to a lack of transparency, it has become difficult to monitor the
use of public funds and there cannot be consistency in the pursuance of Iong-tarmi
policies that benefit the economy and the country as a whole, .

EDUCATIQN AND UNIVERSITY SYSTEMS
GENERAL EDUCATION PPL.ICY

Uganda's educational policy has never placed premium on the teaching of the sciences,
in comparison to teaching in.the social and human sciences. As early as 1989, there
weare complaints that the educatlon system in Uganda did not provide adequate
manpower training to meetithe developmént needs of the country. A report by the.
Education Policy Review C()mmISSIOH chalf‘ed by Professor Senteza Kajubi, mdlcatedi
that the curriculum placed.’too much ,emphasis on the acquisition of thenretncal'
knowledge, and that curriculat:reforms had been introduced without ensuring that there;
were enough qualified and trained tedchers as well as the instructional materials’
adequate for the purpose. :

The government introduced the Universal Primary Education (UPE) policy in January
1997, leading to an increase in primary edudcation enrolment of up to 100% by 1998, but
without any change in the orieptation of the policy towards the teaching of the sciences.
in general, all primary education was ‘rriade progressive, with emphasis put on the
acquisition of study and vc:catlonal skﬂls for the development of healthy attitudes among
the children. Science and batic technolbgy ! lwere highlighted as cardinal areas of study,
but they were not significantly supported Nevertheless, the sclence community has
been considered a major stakeholder in the curriculum development and rewew in
determining whether what has been proposed by way of reform links with the sectoral
level and national concerns {UNCST Report, 2005A). This Is a good sign and augurs
well for future developments in policy ant! the provision of resources for this purpose.
lﬁ

The government has recently. prowded f&' introduction of Universal Secondary Education
(USE), beginning with the 2007 budget; in addition to making it compulsory for all
secondary schools to teach: science. subjects, Subjects, such as, physics, chemistry,
biology, agriculture and mathemﬁatlcs have been identified. Under the new policy, once a
student chooses to take science, a numbqr of options are available to her/him in form of
different subject combination; These include combinations such as, Physms—Chemlstry-
Mathematics (FPCM), Physlcs»ohegstry Biclogy (PCB), Physics- Economlcs-
Mathematics (PEM), and Biclogy-Agrigjiture-Geography (BAG). Students who take
Mathematics-Economics-Geography (ME,G) are categorised as having taken a sc:ence
subject as long as the student gets a pri clple pass in Mathematics at the end nf the A-
level, It is believed that such training wajild equip students to'enter the job markat wnth
strong generic skills in basic Ilteracy, numaracy, and problem-solvmg skills.

As if to demonstrate its seriousness § out the teaching of science in schools, the
government has recently (September 007) through the UNCEST, held a week-long
“Science Week” in the in which'it tna& td demonstrate the benefits of scnenca and
technology for Uganda's development Bunng this week, the UNCST also made grants!
amounting to Ushs 15 bllhon to 12 reseiérch teams who made the best appllcatlons for
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the grant. This was part of 8§ 30 million Millennium Science Initiative of the Uganda
government funded by the World Bark, which is aimed at boosting Uganda's level of
S&T. The initiative will boost S&T development activities, including research and training .
leading to innovation. During the week, & World Bank representative advised that the.
S&T sector was pivotal for building engineering and industrial capabilities, and economic:
development'. A Brazilian keynote speaker at the function, Prof Luiz Castro, observed
that donations from external soarces will not cause a significant impact in this dir:ection. '
He stated that Uganda needed to develop an ambitious policy for funding S&T initiatives
through internally generated funds. He further pointed out that last year Brazil invested'
$ 1 billion in S&T, and urged Uganda to take similar steps. ‘ :

The programmes/courses taken by studénts should give them the skills required to copy
foreign technology, and adapt it to local téchnological capabllity, and with increased’
research, improve on the local fechnology.:But there are no ingtitutional and sltaaring%
mechanisms in the industrial settor to promote this development. It is also important to,
note here that the new policy is.not focused enough to deal with.the serious weaknesses,
on the ground. In our view, the:gpproach of the new policy should be aimed at identifying:
what technological capacitieg.exist in the_pountry so that a strategy for incremental
learning can be put in place:.For this to. happen, institutional frameworks that have a;
vision of building on indigenots technologies, must be put in place.

UNIVERSITY AND HIGHER EDUCATION SYSTEM

Currently, Uganda has five public and 12 private universities. As already shown, these
universities produce more social and human; science than science graduates. According
to current estimates, the ratio tetween the two is 5:1, with the consequence that most
Ugandan university graduates: lack the necessary skills to effectively convert the
knowledge they acquire at universities into material goods and services in their country.
They are also unable to use modern tools and equipment to develop the necessary skills
for the country's technological -development and innovation. For example, in the year
2003, Makerere University ‘produced only nine PhD graduates out of a student
population of over 20,000 and‘of these only three were qualified in engineering.

Apart from Makerere University, which is the major national public university, the overall
ranking of Ugandan universities and those specialised ST) is very low, compared to
similar institutions in other developing countries, Hence, the UNCST regarded Uganda
as having a weak research gylture and Jacked capacity to implement any technological
innovation in the country. Thig is evidenced by the very low level of publication of
research results in internationally recognised journals. Given this low research capacity,
the amount of research that: has indystrial relevance has been even more limited,
because of the fact that basiciresearch:is given higher priority than applied research.
Moreaver, there was no eviderice that research carried out by private sector actors, as
well as Non-Governmental Organisations, was coordinated institutionally in order to have
real impact. I S

Our research also reveals that most research done in Uganda is carried out in
Universities (60%), followed by public’ research centres (30%) and the few. private
centres (10%) [UNCST, 2005Aj. Public-private research initiatives are lacking due to the
fact that government policy dgiés not give room to the private sector to get involved in

%
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public-private research initiatives. To make matters worse, the few linkages between
government departments and some private sector institutions do not enhence;
coordination and knowledge gharing between them, and these linkages are the ones.
currently driving the few technology intensive programmes in the country. This limits the:
learning process that should be taking place in the development of the industrial and’

biotechnological base in the €ountry. This is why it is important to consider the |Domg,;

Using and Interacting mode as the primary means for the incremental innovation in’
Uganda.

In this respect, the UNCST report, referred to above, observes that there is greater need
to strengthen the linkage between industry and the tertiary institutions. The industrial and
business sector needs to be consulted on areas of necessary research and at the same
time encourage them to fundisome of the research activities. Such an approach would'
not only increase the level of fundmg for R&D, but would also ensure the relevance of
results to contemporary econemlc and eeclel problems

Enrolment and science ceureee offered at unlversities

Enrolment in government eupported un|ver5|t|es is in two categories, government
sponsored students and prlvate students. The entry points for government sponsored
students are higher entry than ‘for the pnvetely sponsored students. The government has
recently increased its proportion of sponsorship for science-related enrolment, and
decreased its sponsorship for’ the humanities, On the other hand, the privately
sponsored students have inc'ree'eed the uhivereity in-take in the humanities,

Tertiary level training in Uganda hee grown tremendously over the last decade following
the liberalization of higher educatlon Government supported universities have increased
from two, Makerere University and Mbarara University of Science and Technology, to
four, to include the Kyambego University and Gulu University. In addition, there are
twelve private universities that have sprung,up in the country within a few years. The
National Council for Highdr ‘Education, which takes care of policy formulation,
manitoring, evaluation and Ifeenelng, eupervfses these tertiary institutions,

There are a number of degree pregrerne offered under S&T. These include: Human
Medicine (Bachelor of Dental Surgery, Medicine, Nursing or Pharmacy), Engineering
(Bachelor of Science in Civil, Electrical ok Mechanical Engineering); Science (Bachelor of
Science in Chemistry, Mathematics, Biology, Geology, or Botany); Agriculture (Bachelor
of Agriculture in Agricultural Ecdnomics, Exténsion Services, Agribusiness or Agricultural
Engineering); and Bachelor of: 'Vetermery Medicine. In addition there are other science
degrees offered in the institites of statistics and applied economics and computer
science. Table 1 below |Iluetrete5 the pel-nt
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Table 1. R&D expenditure by m'aijur disciplines in million Uganda shillings

Medical& Social ) Agriculture Industrial &

Vetarinary Sclences &  'Natural & Allled Physicai  Englneering Total R&D
Yaar Medicing Humanlties Sciences Sciences Sclancas Sclences Expenditure
1990 1.506 278 . 236 21 8 a9 ' 2146
1991 1,645 1471 ¥ 176 240 16 43 3,201
1992 1,424 2172 e 164 - 550 ] 21 4,336
19493 2,393 3516 & 1,164 126 4 - 7,203
1994 2,042 1,192 4 320 281 136 7 4,478
1995 1,313 1,088 - 752 . 62 19 11 4,145
1996 1,689 1 275 1,868 - 333 - 5 5170
1997 6,634 637 ?| 681 15 768 - B, 736
1998 2,952 1866 . 4., 257 . 278 19 13 5,474
1999 55,801 2,807 T gag . 38 413 180 9,885
2000 14,096 1,668 " - 2,338 %) - - 18,056
2001 2,005 2716 % - 1,486 28 - 3 6,328

Source: UNCST, 2005A

The low level of enrolment in.S&T has been attributed to limited attraction of S&T
subjects at post primary level, as well as to higher tuition fees and limited job
opportunities. The attraction of students into the science courses is largely affected by
the following factors:

Intake points are often relatively higher in order to limit the number of students,
Performance of the sciences at A-level is poor compared to that of Arts,

The tuition fees for private students is relatively high such that students, who are
not sure of obtaining government sponsorship, will opt for Arts subjects,

The duration of study for ‘science courses is longer (between 4 and 5 years) and
may not be justified by the rate of return from employment, and

The job opportunities after quallfymg are very low [UNCST, 2008A].

In contrast, the easier attractlon of the students to non-S&T courses is explained by a
number of factors:

The humanities and 5oclal science courses are cheaper in terms of cost, since
these courses reqmra |BSS capital investment and can easily be afforded by many
students,

The courses are more flex|ble because they are broken down to allow various
levels of qualifications: {i.e. cemt"cater diploma and degrees),

The human resources for courses in the Arts are much more readily available
and affordable compated to S&T related courses, and

Employment opportunmes are greater than in the S&T qualifiers [UNCST,
2005A). N :

Table 2 below shows the breakdown and the distribution of enrolment amongst S&T, arts
and business courses at the undergraduate and postgraduate levels.
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Table 2, University enrolment in Science, Technology, Arts and Business
Year .20 E 2002 2003
Category " 8&T. . Arts _ Bus, S&T Arts Bus S&T Arts Bus
U/graduate {diploma) 14 . 40, 118 3 az 58 57 74 179
U/graduate {degres) 898 2569 584 361 2728 295 1818 G164 1347
Pigraduate (diploma) 73179 0 27 0 123 129 0
P/grad(degree) 130 - 172 2 54 86 ¢ 270 315 28
PhD .9 14 0 5 7 0 11 31 :

Source: Makerere University

PUBLIC RESEARCH INSTITUTES
INSTITUTIONS | |

There are a number of institutions that tfwe; government has established to deal with

biosectoral issues, which proyide technical support in the form of technical assistance,

training programmes, information services, and joint research opportunities. '
K o

The National Environment Management Agency-NEMA

NEMA has a cross-sectoral mandate and is the principal national authority on
environment matters, includirig biodiversity. The mandate of NEMA for the environment
includes responsibility for the implementation of the provisions of the Convention on
Biological Diversity (CBD). NEMA performs a coordinating, supervisory and monitoring,
role, working with other lead agencies (described below), ’ '

National Agricultural Research Organisation (NARO)

NARO was established in 1994 as an autonomous research organisation. The various
institutes of NARO address diffefent aspectstof biodiversity conservation and sustainable
utilisation. For example, the Fisheries Resgarch Institute (FIRI) is responsible for aquatic
biodiversity, while the Forestry Researchi Institute (FORI) deals with biodiversity in forest
areas. The various agricult'u'fa}*résearch institutes. have also 8et up crop and livestock
genetic resources conservation programines. NARO and its institutes work closely with
the Consultative Group on International. Agricultural Research. (CGIAR) and itsivaﬁous

international agricultural research centres (IARCs).
Uganda National Bureéu"@:f_ﬁtand'afdsi-(UNBS)

UNBS is a statutory body s,et"'up by the government and established under Act 1 of
Parliament in 1983 to formulate and premote the use of national standards; and to
develop quality control and .quality assurance systems that can enhance consumer
protection, public health arid- safety, industrial and agricultural development and
international trade, among others. k ’ ’

Other institutions
Other institutions include thé: Ma‘nagemeﬁt Training and Advisory Centre-MTAC and

Mbarara University of Scienge and Technology, which was created recently and is
dedicated to development, research and the teaching of S&T.
e
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Most of the research on agriculture and biotechnology that has been carried out in the
country has been done by public institutes, sometimes in collaboration with universities.
These are key sectors that government has prioritised. in public policy. The.
predominance of agriculturé, as the backbone of the Ugandan economy, has.
engendered an R&D structure that is biased towards agriculture. The metal mduetry i
not elaborately developed, mainly using.imported materials for its production. Indeed
much of the metal works fall under metal fabrication. The same applies to the chemlcel.
industry. For the purposes of this etudy. the focus is on two areas of reseerch
agriculture and biotechnology. . .

MODERNISATION OF AGRICULTURE.

t.
The emphasis on egrlculture‘l research has -meent that most research is undertaken in
government and donor-supported research institutes such as, the National Agricultural
Research Qrganisation-NARQ. NARO, as we have seen above, is under the Ministry of
Agriculture, Animal Industry and Fisheries - (MAAIF) and coordinates R&D and
technology transfer in amimal production and health, blotechnology, fisheries,
aquaculture and food. NARQO eversees a number of other research institutes: the
Agricultural Engineering an Apprcpnete Technology Research Institute (AEATRI) for
conducting agricultural engipeering R&D .and technology transfer; the Agricultural,
Research Information Servicg {ARIS) which coordinates and accesses netlenal and,
international agricultural informiation for the benefit of both the, public and private eectcr,,
the Coffee Research Institute (CORI} for R&D and technology transfer for the|ceﬁee
crop; Kajjansi Fisherles Research (KFRS)-for R&D and technclcgy transfer; KARI fer,
agricultural R&D on a wide tange of crep enterprises; the Livestock Health Research;
Institute (LHRI); the Seed Industry Ratlenellzatlon Project (SIRP) which conducts R&D!
on a wide range of crop erterprise, Namulchge Agricultural and Animal Fteeeerchl
Institute (NAARI!) for R&D and technology transfer; the Flehenee Resource Training,!
Research Institute (FRTRI)+for R&D and technology transfer in the fi sherlee and;
aquaculture, land and water; ecclc-eccnomlc end farming eyeteme and the Ugande
‘National Tree Seed Project. ' , |

There is a Memorandum of Understanding-MoU between Makerere University and
NARQ, aimed at enabling thetwo institutions to collaborate in planning and ccnductlng
research on all aspects of cr{()ps livestock Misheries, forestry and socio-economics as
well as in higher degree training, exchangé of expertise for purposes of research and
teaching and exchange of information. In tl)e area of research, the Mol provides that
the NARQ and the faculties-of .the un:vers‘uty continues to conduct basic and applied
research activities through the feculty stelff pertncupeting in NARQ research programmes.
in the priority areas approved by NARQ. Provision is also made for the fecultiee to
conduct basic research on. problems referred to them by NARO. The cclleberetlcn
between NARO and the Faculty of Agrlculture and Forestry is much closer then with,
other faculties. At present, the Deen of the Feculty of Agriculture is also the Chairman of;
the NARO Board. S . !

BIOTECHNOLOGY AND TR-'J&DITID‘NAL KNDWLEDGE

Currently, the hlctechnologlcal sector. 15 m its initial stages, with a lack of coordination
between the different eectlope -of the bure;ucrecy. the private sector and the rurel
communities. External donors; who are:: me?nly interested in specific types of capacity
building, have dominated the: pellcy encj _re_eeerch activity thus far. The results of such
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research are not relevant to the needs of the rural farming communities, whose
knowledge base is not strengthened and ‘improved by such research, The research

strategy is still predominantiy a ‘science-based’ approach, which under-estimates and
downplays the role of the traditional "knowledge economy. Donors’ interests in_
promoting a certain approach to biotechnology are often aimed at using the government |

to access traditional knowledge and indigenous products, in Uganda, on the grc:nund in:
order to exploit them, without ahy . compensation being paid to the rural farmers. Some
research has, however, been. conducted in support of the development traditional
knowledge (TK) that could be beneficial to the farmers and such research tends to be’
participatory, To demonstrate. its awareriess”of the importance of TK, these individuals |
have encouraged the adoption of TK in the area of pharmacelticals, especially, in the:
field of developing a vaccine to deal with,the HIV/AIDS pandemic as well as other,
* diseases. Already, capacity i§ ‘emerging’with the research that is being undertaken by
NARO in the use of biotechgology to deal.with problems of the rural peasant farming!
community. For example, a:biotechnological response to the: banana wilt thfat has,
reduced the farmer's banana*output. This drop in output is due mainly to the inability ofi
the banana crop to tolerate o adapt to environmental stress, pests, and diseases such,
as the wilt disease. Uganda is.one of the-largest banana producers in the world and this'
disease has caused a loss of about $ 200 million in exports per annum. The!
biotechnologists have identifigd a gene in ather traditional crops that.is responsible for,
resistance against bacterial wilt and the expertise is now available to remove and insert;
genes that can enable the feceiving plant-to possess the biological defence ggainst;
certain diseases and insectsicThe samg pringciple is being applied to bananas using the!
gene responsible for resistarice’ against- bacterla wilt, which has been identified in a;
variety of sweet pepper, which dan protect the banana against the wilt. Other traits being:
sought after are genes that' help crops.to_ better withstand harsh conditions, such as
drought. o L

In the field of medicine, hiotechnoldgy *has revolutionised this field through the,
development of new pharmaéeutical, diagnostic, and other traditional medical products.
For instance, currently genetigally altered micro-organisms, such as Escherichia coli or
yeast, are being used for the production of substances like insulin or antibiotics for global
markets. Another new bioteghiological application is the davelopment of plant-made
pharmaceutics. Improved safer vaccines can be designed and produced by organisms
transformed by means of genetic engineering. These vaccines can elicit an immune
response in patients without the attendant risks of infection. = :
Biotechnology is also commofjiy associated with landmark breakthroughs in new medical
therapies to treat diabetes, shepatitis B and C, cancers, arthritis, haemophilia, bone
fractures, multiple sclerosis, catdiovascular; and molecular diagnostic devices that can
be used to define the patient-populatian. Modemn biotechnology can also be used to
manufacture existing drugs, more easily and cheaply, from genetic materials. This is why
big pharmaceutical companids gre rushing jo capture the ‘commanding heights’ of the
industry by claiming that TK'forms part. of the "public goods” to be exploited freely by
them, without compensation to the owners of this intellectual property, the rural farmers
and traditional medical practitiongrs.  #.0 o ;

We have also seen an eff:::_ft"on the part of private individuals and indigenous
community-based organisationss such as‘ Prometra, beginning to develop capacity to
process and export herbal medicine. For example, Prunus Africana ‘(Pygeuml) is the
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leading herbal export from Uganda to other parts of the world. It is considered an
effective cancer treatment. Thé annual trade in this herb, all of Africa, is estimated at

US$ 200million. This means that the advancement of this sector presents an opportunity

for substantial expansion in trade, and improvement in the Ugandan economy and its
path dependence, which ought to be explored. According to Dr Leena Tripathi, a
Biotechnologist with the ntefnationat Institute of Tropical Agriculture (IITA) based in
Liganda, these medicines will be inexpensive, stable, easy to store, and capable of bemg
engineered to carry several strains of pathogen [Tripathi, 2007: B].

RESEARCH BY NON-GUVERNMENTAL INSTITUTIONS

in addition to the above lnnovatlons wﬂ;hm certain state institutions, albeit in an
uncoordinated manner, there is also innevative research being carried out by Non-
Governmental organisations,- ‘especially about traditional medicine practitioners.
Traditional and indigenous knowledge is. generated by a given people from theur lived
experiences in the local context of the local culture and environment. Its dynamics
changes with time, dependlng on the prevailing situation in the particular community and
the general situation in the country. Traditiogal Medicine Practitioners (TMP), including,
herbalists, bonesetters, psychic healers and' traditional birth attendants, use indigenous
knowledge for developing matenals and procedures

The ratio of traditional practlttoners and unlversxty-tralned doctors in relation to the whole
population is one traditionat’ healer to 290 people, compared to one western trained
medical practitioner to 10,000 people in urban areas and 50,000 people in rural areas.
Thus, traditional healers are easily accessible to a greater part of the population as they
have become an integral paf of the local culture, and are appreciated as key and
sustainable sources of care and knowledge ‘on disease and illness. As indicated above,
about 80% of Uganda's pq;ju]atlon reliesbn traditional medicine because western-
trained medical personnel aré limited or are not readily accepted by the community. The
other reason is that modemn madicines, which these medical personnel dispense, are out
of reach to the majority of the population due to high costs, On the other hand, the
herbal medicines and matenals are also important export goods in addition to thalr use in
the communities, A few axamples will |Itustrata the point

Prunus Africana (Pygeum) is the leading herbal export from Uganda to other parts of the
world. It is considered effectlve in the treatment of cancer. The annual trade in this herb,
from all over Africa, is estlmated at US, $ 200million. The advancement of this sector
presents an apportunity for substantial expansion in trade and improvement in the
Uganda economy - especially dmong thé pdpor in the rural areas, who are familiar with
and have access to this herb ks exploitation on a large scale, given the application of
GMO methods, can lead to Uganda Telying less and less on multinational
pharmaceuticals, which the cbuntry can’hardly afford. There is also the likelihood that
the indigenous communities Wilt become benaf ciaries of any new blockbuster drugs that
could emerge from such a prod'yc:hon Such exploitation will also provide an opportunity
for innovation in this sector Dy ‘improvement in the technologies that are used in their
extraction, processing, packagmg and exporting.

There are a number of orgamsatlons engaged in the promotion of traditional medicine
and healing. These include., Prornetra Uganda, which is an affiliate of Promatra
International. This Assomatsqn promotes traditional medicine as well as being engaged
in the enhancement of tradltrcnal knowledge and practices for improved health. through
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natural cooperation amongst health systems. There is also another organisation by the i
name THETA, ‘Traditional andt Modern Health Practitioners Together against Aids’. it is
a Ugandan NGO in which both modern and traditional health practitioners work together

Its activities include: (a) Comprehensive training -of traditional healers as trainees in.
THETA outreach centres; (b) Harbal medicine processing as well as the maintenance of.
herbal gardens. Another organidation by the name 1IIACM - the International Institute of
Alternative and Complementary Medicine carries out the following activities: managing
over 10,000 different medicihal plants; improving formulation of herbal medicine;

teaching of various healing miethods, including the use of traditional approaches from'
other countries (such as China and India), using treatments such as acupuncture; music
therapy and yoga. Ancther traditional meﬁlcine organisation, MAKO, is a herbalist:
association engaged in the followmg activities: (2) Training of herbal medicine users on:
the basis of clinical diagnosis ‘as'well as supportmg their efforts to provide quality patient.
handling and care; (b) Generating information through documentation and research
about herbal medicine, and-'making information available to and moperatlng with.
researchers; (¢) Complementing the activifi os of traditional birth attendants by using sknll
and knowledge in areas such as traditional family planning methods: (d) Transfer of
knowledge on traditional medigine; and (B) Continuous identification of mdlgenous plantsi
with medicinal values. Yo , i !
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The above examples demonstrate the dynamic role that TK can play in a strategy of
development, if such knowledge and production is well protected legally. But to do so, a
positive policy environment'g a critical prerequisite for the successful sustainable
development of traditional khowledge ‘in Uganda based on the central idea of the
learning economy. Considering the smentlf ic and socio-economic implications of TK, it is.
vital that an enabling environment be cfeated that aims at maximizing benefits of TK.
through effective policy-making processes, including the use of biotechnology to:
enhance its quality, productivity .and profitability. A comprehensive legal framework to.
prevent exploitation of TK needato be enacted B

Howaver, the recent construqtmn of a hﬁh—tech medical f ‘
commnssmned in the second wesak of C)c‘tdber 00

in Uganda - that was
: hi

new factory beglns producmg- Triomun {0
‘also be-able to. produce the firstiine

equivalent:to: Coartem, ‘whi ‘g
drug.

The advantage of this. scientifi
arternisia from. rural ‘farmers{in- Kabal
been found fo. have one of tha.best soils;
there is a.company that has st ad | larg
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FIRMS AND INDUSTRY STRUCTURES

Uganda, as already shown,.is a predominantly agricultural country - although the
contribution of agriculture to total GDP has been shrinking over recent years, from 40.8%
in 2000/01 to 35.6% in 2004/05 and 34% in 2005/06. The agricultural sector is based
on small peasant producers,:who still proguce most of the cash crops for export, and,
food crops for their own consumption and for processing for domestic consumption and:
export. The industrial sector-is small and mainly agnculture-based it contributes about
20.5% to GDP, However, its growth has been volatile owing to persistent mfrastructural

energy and regulatory impediments underpinned by constant political instability. '

On the whole, agro-related industries account for 39.3% of the industrial sector, followed
by tobacco and beverages (18.6%) and production of iron and steel products (10.5%).
The industrial sector is characterised by: small scale processors of food products
notably, grains, bread, diary proﬂucts fistr, meat, fruit juices, vegetables, animal feeds,
apiary products, jaggery ‘and home- -produced  brews and spirits. The  formal
manufacturing sector is predominantly forefign-owned and dominates the production of
basic simple consumer goods kuch as, sugar and confectioneries, alcoholic and soft
drink beverages, tobacco, taxtiles and apparal leather and footwear, wood products,
metal products, clay products, cement and lime, roofing products, plastics and
chemicals, flowers, coffee .andtea. It accounts for about 10% of GDP. Capaclty
utilisation in this sub-sector is very Iow, 'at Iess ‘than 50% of installed capacity for most
industries, :

el "f-:

In any case most of these mdustnes are high cost producers because factory machinery
is old and of low quality. It is also characterised by inadequate technical skills and poor
worker morale - due to low: wages - , whichoften translate into productivity losses, high
input costs and poor access o credit, The geographic distribution of the industries also
mirrors other regional mbalances as the: industrial belt of the country covers five districts
in central Uganda, Kampala, Mpigi, Masaka, Wakiso and Mukono; four districts in the
east, Jinja, Bugiri, Mbale and Tororo and five districts in the in the west, Hoima, Masmdl
Kasese, Bushenyi and Mbarafa :

'f

THE WAY FORWARD FOR UGANDA
THE LEARNING ECONOMY

This study has demonstrated that for Uganda to move forward in its development, the
knowledge necessary for its transformatlon must come from a two-pronged strategy that
takes into account Uganda's Weaknesses and strengths in the structure of its economy.
The evidence presented here, has revealed‘that firm structure is characterised by very
low capacity utilisation in manufacturmg, Less than 50% of installed capacity for most
manufacturing enterprises is utilised. It has also revealed that the sub-sector is a high
cost producer because of the fact that Tac;itfry machinery is old, antiquated and of low
quality. In these circumstances, it is advisatfe that Uganda adopts both the ST1 and DUI
modes of learning and innovafien for its ecm;mrny to make new breakthroughs that wull
lead to a more sustained developmant l
In this context, therefore, innovation must be wewed as an interactive learning process
where an attempt is made to migve a way from the linear approach to innovation, based
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on the idea of the ‘transfer“of technology, towards a DUI model in which the actors
increase their competence intrementally while engaging in the innovation process. The
approach involves ‘learning by doing’ as an experience-based learning process [Arrow,
1962]; ‘learning by using’ [Rosenberg, 1982], a process in which efficiency in using new
systems increase over time; 4s well as a .learning by interaction’ [Lundvall, 1988], a-
process in which the interaction between producers and users in innovation enhances '
the competence of both. - ‘ : : '
In this context, ‘learning' is defined as a process, “the core of which is the acquisition of
competence and skills that allow the learning individual to be more successful in.
reaching individual goals or those of his/her erganisation”. Lundvall therefore rega'rds the
‘learning economy’ as an economy, “where the success of individuals, firms, regions and
countries will reflect, more thin anything else, their ability to leam”. He adds that, “The!
speeding up of change reﬂgcis the rapid: diffusion of information techno!ody. the !
widening of the global market place, with tHe inclusion of new strong competitors, and.
deregulation of and less stability in markets” [Lundvall, 2003:13}; An aspect that must not
be forgotten when we advocate the ‘learning economy’ model is to recognise the!crUcial
relevance Prof Amartya Sen's argument of the need to see development as being more
than an increase in gross natignal product or with the rise in personal incomes, or with.
industrialisation, or with technological advances, or with social modernisation. Ha adds
that while these determinants imay be important for a country, there are also other
influences on development, which come from other sources such as social and:
economic arrangements, and political and. civil rights - including the liberty to participate,
in public discussions and scritiny of publie affairs [p.3]. : '

SCIENCE, TECHNOLOGY:AND INNOVATION-STI MODE

Hence, for Uganda to enhance its path, of development it has to build on the most
positive experiences in its ‘path deperidence’, which is anchored in its agricultural
economy - which arose out of its ‘moral’ and ‘natural’ character of its economy in the pre-
colonial era. The current post:gglonial economy has been unstable, reflecting its colonial
and post-colonial political histary. However, experience has.shown that in periods of
crisis, the country has tended:tb fall back on its ‘natural ecoriomy’, which in its jcurrent
form is highly based on itsnatural resources and ecological biodiversity. It should
promoate STI, while at the sameitime enhancing DUl in a combined way that leads fo an
intagration of the two modes"Jensen and others, 2007]. But for the STI policy to be
anchored as the basis of a'technological and innovation system, it must build! on the
existing experiences in agricultural, manufacturing and industrial development. Currently,
Uganda's manufacturing sec}o’rijis weak ang has very little engineering skills that can
promote industrial developm%@t{j ' : :

In discussing the Tanzaniar’%e\;perienge of innovation, Diyamett and Wangwe have
argued that an undevelopad ‘country” like. Tanzania should pursue an innovation
approach that is incremental rather thah 4’ linear one. The incremental appn:::ach to
innovation in process technology involvesisignificant improved methods, which may
involve small changes in produttion equipimént, human ware or production organisation;
or a combination of these. The.method maybe inténded to produce technologically new
or improved products, or esséntially to increase the production”or delivery efficiency of
existing products. But the cujulative efféct of these small changes can be as large, and
bring about as much productivity’ growth as major innovations are capable of generating

[Diyamett and Wangwe, 2004: 184] .
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The two authors have pomted out that competence starts with individuals, but to move to
a higher level these individuals must create the organisations that can assemble and
administer such skilled individuals and move further to a situation in which these
individuals are imbued by a country's technical organisation with a sense of a common
purpose fostering a common.goal. The mastery of a known technology can be captured
by measures based on production capabilities of various types. The two authors point
out that the ability of a developing country to produce engineering goods is especially
important partly because this requires skills in metal processing and fabrication that are
fundamental to manufacturing as a whole, In addition, they add, the engineering sector
functions as the training ground for a wide spectrum of managerial and entrepranaunal
skills. It also plays a fundamental role in the asmmllatlon of foreign imported technology.

This model is appropriate toithe Ugandan path dependence’. During the crisis of the
period 1971-1979 (the era of-the 'Economic war’), Ugandan small manufacturars were
able to give direction, which could have been the basis of a learning experience in
interactive innovation in Uganda. When the gugar manufacturing economy collapsed, the
small sugar producers resortet) to small-scale production of jaggery (sugar) plants based
on locally fabricated factories. These small factories were able to maintain a level of
sugar production that supplied a segment of the market.

The Commonwealth Team of Experts that ware invited by the UNLF Interim
administration in 1979 observed that during 1thls period, gains had been made, especnally
in smallholder or informal sectors. The. report noted that some backyard and “village
level skills” in implement repanr and manufasturing had been emerged or re-establlshed"
[Commonwealth Secretariat’}1979: 106-9, Nabudere, 1990: 46-7). The reversion to the
‘informal sector’ also had forc:ed people to engage in metal fabrication to produoe certain
goods - such as, windows, doors frames and metal suitcases for students -, which. were
available on the market at reasonable prlces This experience .had bunlt ‘on thq
indigenous culture of blacksmlths which was widespread in the pre-colonial penod m
Uganda. ! ;

Currently, the predominance of agriculture as the backbone of the Ugandan economy
has engendered an R&D structure, which is biased towards agriculture. The metal
industry is not well developed, -mainly due to the. fact that it uses imported materials for
its production. Indeed much’ o the mefal works fall under maetal fabrication, which is
undertaken in small-scale enierpnses ‘with_Very little skills, The same applies to the
chemical industry. Mareover, -as the .research has demonstrated, these factories’
capacity is utilised to the extargt of less than 50%, which peints to the need to improve
and expand existing capacnty to- full utiligation. This expansion and improvement can be
built on existing knowledge, but with added engineering skills provided by the
universities and training mstttuteﬁ ina Iearnlng way,

This does not meaan that Uganda should not pursue innovations that can draw from the
‘cutting edge’ technologies in:its development side by side. indeed, currently Uganda
has explored investments in this area in the pharmaceutical sector, which has led to the
construction of a high-tech fa-ctory, which is a joint venture between the Uganda
Company Quality Chemical Industries (QCI) and the Indian pharmaceutical CIPLA. As
we noted above, it will produce Triomune, a combination that contains lamivudine,
stavudine and nevirapine. The: factory - ‘will also produce the firstline anti-malarial
combination Lurmartem, contammg artemlsmln and lumefantrin. This is equivalent to
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Coartem, which the government now us¢s as the first-line anti-malarial drug. The factory
was launched in the first week of October 2007 and was expected to begin trial runs as
soon as the President had commissioned the plant. The trial runs, technically referred to
as validation, were likely to go on until November or December. 2007. The validation’
would help to ensure that the machines measure the ingredients accurately, mix In the
right proportions and produce pills that are perfectly uniform in size and concentration. .
The factory would then be in a position to manufacture for the market by January:r 2008, .
The factory, according to sources, wouid be the first of its kind on the whole of 5ub-?
Saharan Africa because it will produce the full triple therapy combination of antiretroviral
(ARV) drugs, something that has not been done in Africa before. South Africa has a.
plant for producing ARVs,  but they do not produce triple- therapy combinations, |
according to the factory sourdes. Likewise, a few African countries (such as, Egypt and:
Nigeria) have ARV factories, but none of them produces the full range of three drugs
required for the treatment of HIV/AIDS. ‘According to the same sources, the factory will
initially produce two million pills a day, but this will eventually increase to six million. This.
means that in future it can produce 1.8billion pills a year. This number includas; ARst
and anti-malaria pills and will.be used first to meet Ugandan needs and the surplus will
then be exported to neighbouring countrigs. . |
These other countries are likely to turn to Uganda because, from January 2008, thay will
not be able to import from India, which has been the biggest supplier of generic ARVs to
Africa. This is because India has ratified the WTO TRIPS agreement, so it will cease to
be the source of generic drugs. for Africa and to that extent Uganda feels it has been
able to exploit this gap to bujld-its own factory. Previously, since the late 1990s Indian
companies had been able to priduce and sell generic drugs without the consent of the
patent holders in Europe and.USA. However, having ratified the TRIPS agresment of the
World Trade Organisation, India will be reguired to ban the exportation of generic drugs
by the end of this year. Ugandathas therefore drawn from India’s high=tech innovations
to build a factory, within its borders, that can export drugs, showing the possibilities of
pursuing both the STl and DIY hjddes as complementary and not as alternatives.- '

Another example shows how:to trigger technological improvements is Uganda's fisheries
industry. The changes here arose out of an external market pressure that was motivated
by the existence of a supportive governmgnt policy, which encouraged the fisheries
industry to embark on techridlegical changes that would enable the fish industry to
regain markets in the EU after the EU issued a ban against the entry of Uganda fish into
the EU under the Council Directive 91/493/EEC in 2000. The increase in the exports of
fish after the ban was atfriblited to strugtural plant improvements, which were due to
technological changes embodied in process improvements that permitted the re-entry of
Ugandan fish into better buf demanding markets. Some of these improvements were
compulsory, while some were not, and ‘it was these compulsory and non-compulsory
demands that transformed Uganda's fish industry and helped it regain its position in high
income markets, T ) ’
The trigger leading to technoldgical change here did not come spontaneously, but out of
pressure. Some have argued-that this case ‘supports observation in the literature to the
effect that investment in techrology difflision, adoption and adaptation may not
necessarily occur through invisibfe markét forces, in the Uganda case it is argued that
these invisible market forces werg simply too weak to trigger technological upgrading of
outdated and antiquated techrology and processing. Instead pressure from international
standards coupled with an enabling policy environment yielded strong pressure to
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upgrade. The support structure :consistei:i of a joint effort between the state, international
development agencies, the industry association, some buyers, local and foreign private
firms, with the state playing a pivotal role in an interactive learning process. However,
this framework was not part of'a well targeted public policy effort to catch up or even
move ahead of international standards with the consequence that critical linkages and
further structural improvements, were not introduced and could therefore dissolve with
the passage of time [Oyeleran-Oyeyinka & Gehl Sampath, 2006: 31-5].

LEARNING BY DOING, USING, AND INTERACTING-DU!

In the processes that have been outlined above, the model of Doing, Using and
Interacting [Jensen and others: 2007} is made imperative by the fact that the mainstream
modsel of the global economy adopts a linear model of technological innovation that
ignores other sources of innovation. The mgdel proposed by Jensen and others, as we
have seen, distinguishes two modes of innavation and learning is therefore persuasive.
This second DUl Mode relies on internal‘prdcesses of learning in that it recognises tacit

knowledge and experience-hased knowehow, which exists in poor communitie:s. This|
‘mode of knowledge acquisition can be acquired on the job in.both small manufacturing;
firms, and through activities in the traditiorial systems of production and distribution inj
agriculture and animal husbandry. Thys,.apart from being strongly related?tu the:
diffusion, adaptation and assimilation of technology at the firm level, the DUI mode also
considers the learning process faking piace at the individual level and individuals in

communities through tacit knowlédge.

According to Gregersen and’ colleagues [2001), in a system of national innovation, if
there is adequate knowledge infrastructure and intellectual property rights and if there is
good networking capability and high levels &f trust, there is also a suitable basis for an
efficient R&D system, 1t may .then be quite possible to analyse the details of the
subsystem (such as R&D) without worrying too much about the rest of the innovation
system. The authors, however, paint ouf thal this is not possible in developing countries,
transition economies or in less favoured regions, and this makes the broad approach to
innovation necessary. They conclude that:
In these types of economies, it is crucially important to build on local knowledge.
This would underline-the.importance of their knowledge and it would also draw
attention to the need not to loose important parts of largely not codified and
undocumented local. competencies. Local knowledge is easily de-learnt and
forgotten when commodities in.a guick tempo are opened up to international
competition and societies accordingly restructured. A broad concept of innovation
systems helps to see the importanée of different kinds of knowledge and the
ways they complement each othe#[p.14].

This requires that the relationships between the global systems and local and regional
systems be researched in ordet to find the 'way globalisation processes might affect the
possibilities of building national*and local systems of innovation, which are part of it.
Such research would also-énable the understanding of power relationships of
development: Lol =
The focus on interactive leamning~ a process in which agents communicate and
even co-operate in the. creation’ and utilisation of new economically useful
knowledge-may lead to':an underestimation of the conflicts over income and
power, which are alsg’'connected fo the innovation process, It may be more
common in the South:than in the North that interactive learning possibilities are
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blocked and existing competences destroyed (or de-learnt) for political reasons
related to the distribution of power. .. it is thus, clear that the innovation system
approach needs to be adapted to the eltuatlon in developing countries if it is to be
alied to system building. It seems also clear, howaver, that the hOhSth endl
systematic character of the apgroach and its focus on production based tacit’

knowledge and on leaming by doing, using and interacting should make |t
possible to implement such adaptations [Ibid: p. 15]. ; ;

A broad innovation system reqmres that the government pursue a new development
strategy and perspective on & wide range of policies including social policy, labour
market policy, educational palicy, industrial policy, energy policy, enviranment policy and
S&T policy. This concept calls for a high level of coordination across these polloyllevele

It also implies the adoption of a strategy that increases the country’s capacity to absorb,
change without destroying social and natyral capital, which tends to undem‘une
continuous learning as well. Thi$ can be achieved by slowing down the pace of ohenge
to allow the process of oontlnuoue learningto take root and absorb change. In the case;
of Uganda, which is at thesame time pursuing a feet-traoklng of the East Afnoan}

federation, this may require: the country pursuing this change. at both net:onel endl‘

regional levels in terms of human resource policy. The basic objective is to create a;
learning economy that can cape-with rapid change and, at the same time, be euooeeefu[
in developing new products end services in a ‘'sustainable manner.

One of the ways in which Uganda can promlBte its own strategy towards innovation is to
build on the innovative capacities in its traditional knowledge systems, as we have
already shown in an earlier_ section. Many communities in Africa regard indigenous
traditional knowledge (TK) ae a valuable cultural and socio-economic asset for their
survival. In recent times, the debate of its value at intemational forums, has gained
aconomic value since elements of TK are vital in the multi-billion dollar agricultural as
well as pharmaceutical indusfriés. The appropriation of TK by multinational business has
been widespread, but not wel] documented. However, it is generally unauthorized and, in,
many cases, uncompensated. This arisés out of the fact that the Ugandan government
does not have in place policy. frameworks that can protect this form of knowledge
economy. The major reasory, advancedis that the tools created to protect formallzed
'modern scientific knowledgd’ when moorporated into new produote such as, petente
plant breeders’ rights (PBR) and oopynghle , offer only limited Iogel proteotlon for TK. ;

However, the Ugandan government through the UNCST, has proposed a number of
measures that are meant fo address the. needs of indigenous knowledge (or TK)
protection, and some proposals; are under way. These began with the national strategy
developed in 1999 leading to-the establishment of the IK Steering Committee in 2000.
So far, IK is being epplled in agriculture-farming systems incorporating traditional
knowledge systems, traditional medicine, conflict management in low level governance
structures, environmental management, management of HIV/AIDS in the treatment of
opportunistic diseases (e.g. diabetes, diarrhoea, high fevers, eto) as well as egrioultural
hiodiversity and local storage’ methode These examples demonstrate that if properly
articulated and coordinated W|th other systems, this intensification of TK can constitute
part of the NSI for Uganda. .~ :

Some of the activities encouraged by the government in primary health care include
involving traditional healers and maternal attendant’s use of traditional medicine, with
successful experiences belng. edopted m neighbouring communities by way of cross
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learning. TK is also being mtegrated into. Chlld deveiopment programmes as part of TK L
mainstreaming policy, and up—eoehng of TK. utilisation for sustainable development and A
poverty eradication, It is also being-integrated into agricuitural research, trennlng end |
production through ARTPII, civil action for the promotion of organic agriculture, ete At
the same time, there is also.the activity involving disease treatment undertaken by B
Mbarara University where the results of the, experlmentetlon with traditional druge have : I
been used in the treatment of the president's cattle, in a nearby district, using an | L
indigenous product known as‘ Phytollacd . dodocandra for the prevention oflworrn
infestation of watering dams, There has also been some amount of collection and ! oo
documentation of 1K by tredltlonel healers and published by theNational Foundetlon for | B
Research and Development. _ i

With this approach, the polloy hes so far attracted some stakeholders in the private
sector, as well as the unwerentnee of Makerere, Mbarara, Gulu and the NARO. A National
innovation Fund was also set: up to support 1K development, from which four institutions
have so far benefited for the |mprovement of agronomy, conservation, prooeeeing end
packaging of mdlgenoue madicines for the treatment of human and animal dleeeeee
From this experience, the régiohal Committee on Education, Research and Culture of
the East African Community fras adopted K as one of the priority areas of focus for the
region as a whole. Thase activities have resulted in the development of infrastructure,
_including a coordinating secretariat that was established in 2001 for ooordlnetmg IK
development initiatives; telecéntres for training communities in the collection and etOrege
of TK, Community Indigenous Rgsource Centres in 6 of the then 54 districts of Uganda.
There was, at the same time;.a proposal by NFRD to set up a Centre for Development of -
Indigenous Knowledge that will house a national museum of TK. Mbarara University has' :
also set up a centre for reeeerch oh TK: In addition, the government is currently '
considering the establishment.of'a Centre for Analysis, Validation and Standardisation of
indigenous Medicine and Naturel F‘roduote that will work closely with the other TK ‘
development institutions and the Natiofial  Chemotherapeutic Laboratories that have |
been involved in the anelyen{ of herbal:medicine. In 2002, the Uganda TK Informetlon i
Society (UGIKIS) was established as a nafjonal community based organisation, which' |
acts as a Forum for IK stakeholders and also as a framework for collecting and
documenting of IK and admiristering lK eduoetlon programmes (nationally) through 11[

|

t
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regional action centres.

. + Y . ;
These activities reveal the |rnportenoe the. Ugandan government has attached to the use
and development of TK for development The policy has produced a good number of,
institutions, but perhaps these lack’ ‘an® over-arching development strategy and,
coordination, The clear arttpl.n’atlon of thte strategy, within an innovative Ieerntng
economy, could include all *6f these ectlvttlee into a coherent national strategy that!
includes SIT as well as the EtUt. mode that works side by side in a N8I for the oountry.
One of the components of the TK apprpach -could focus on eertenn products thet oould
be processes and manufactured for export, and marketed in the internal market Thls
could be in the organic food produots or traditional herbal mediolnee sector.

CONCLUSION

-\ ) i

This study aimed at mveetlgetmg how and why university industry linkages differ from
country to country in a comparative manner, by focusing on incentives and constraints,
their extent, intensity and. performance. This was intended to provide a basis for
considering how unweremee .can contnbute to local and national goals. Our reeeerch
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surveyed the policy context anq examiniad_;the government's policy frameworks within
these dimensions. We focused on the biotechnology platform, and found that there was
a very weak linkage between universities and industry. We found that even in situations
where there was a small linkage, such a linkage was an indirect one through institutes.,

Makerere University was for instance involved in research on biotechnology thrbugh al

Memorandum of Understanding with the National Agricultural Research Organisation’
(NARO). ' - ! '
Even then, the research found that such linkages; which could have led to the realisation
of industrial and commercial potential in-the use of biotechnology, was judged! by the!
UNGST to be “unexploited” [UNCST, 20058]. Under these circumstances, we came to

the conclusion that the hope.that univetsity-industry linkages; could lead to aconomic
growth in the country, creating a new space for the university to become a[
“developmental university”, could not ba realised. Instead the research found that
most of the research and the promotion of capacity building.in_biotechnology had been:

donor determined with all the consequences discussed in the body of the report. | i

This is why this study adopted the two-pronged strategy for Uganda’s development, as
argued above. It is important here to refer to the recent developmental strategies
adopted in China, which ain to promote- endogenous Innovation and ‘harmonious
development’, and examine to’what extent countries like Uganda could learn from this!
According to Gu and Lundvall [2006],:China’s rapid industrial -development after the
inauguration of its policy ‘of “Modemisation” - which Included decentralisation,
privatisation and openness in; the 1980s - had resulted in high. growth rates and high

levels of capital accumulation, (especially in manufacturing),.which, had created new

challenges for China. These developments had led to inharent contradictions. in. this
model of growth, calling atténtion to new approaches. Hence, in 2005, the Chinese
leadership adopted a new ecbnomic development strategy based on two pillars:
‘endogenous innovation’ and ‘harmonious development'. The new approach was to be
based on ‘innovative driven.grawth and.learning based development’. The two !authorg.
point out that endogenous fnnoyation and harmonious development implies a growth
model that gives attention nét:only to produgtion capital and intellectual capital, but also
avoids the degradation of natural capitel(nitural resources). The combination of thesé
forms of capital must be deployed as akey element in a strategy favouring harmonious
development. The new strategy must also: be based on stimulating the formation of
social capital, key to long-term-success.in promoting endogenous innovation. They add
that since social capital is the'basis for interactive learning, the ‘lubrication’ of this capital
and the trust upon which it is bélsed, will make the innovation system work better. This |s
because the interaction betwgen users and producers of knowledge and technology
ramain pertinent in a major fransition. Therefors, strengthening domestic demand and
the competence of domestic usérs of technology is the key to success. They insist that: i

Enhancing the knowledge base of strategic sectors producing process equipment

and knowledge intenqﬁ% business services for the market is another iIhpdrtan:t

slement. investing in.sogial capital-designing institutions so that citizens pecome
more ready to collabigfate and:leain from each other is a way to promote
endogenous innovation [Ibid]. ! :

This model seems to be based on the intégration of the bottom-up growth approach and
the top-down approach that' had produced. earlier higher rates of growth, but then
produced challenges that could only bersolved through a bottom-up endogenous
innovation strategy. Ugand;j;?;c'c_guld-learn from this learning economy approach and
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develop a new economic development strategy that will avoid the challenges that are
bound to occur from a top-down industrial development strategy that ignores the bottom-
up approaches to self-transformation. ¥
It is recommended that Uganda adopt.a. STI and DUI learning economy model that
builds on existing technologies in the metal fabrication sector and links with universities
to build up an engineering potential that can give rise to a cumulative learning p'rocess.i
In the biosectors, aspects of DUI can draw heavily on indigenous (traditional) knowledge
based on farmer innovative activities fo enhance the university industry Iinkages! for the
benefit of Ugandans. ' | i 5

- ‘ !
The conclusion is that for the learning economy process to succeed, the Ugandan
government must give .priority to policies that aim at human resource development,
creating new forms of organigation, building innovative networks, re-arienting inn:ovatiorj
policy towards service sectors in which TK elements are involved, and integrating
universities into the innovatioh process. This means adopting new educational policies;
which promote the capability to.learn and encouraging the formation of combinations of
theoretical knowledge and sacial skills in ‘2 slow movement. The policy should also aim
at creating new forms of organisation - eéspecially those that increase connectivity and
interaction between different branches and departments - for accelerating innovation, as
waell as between producers of technology and their users in the communities and firms|
Innovative networks, including . inter-firm cooperation for innovation- and knowledge
institutions networking, are essential for creating a knowledge intensive network to

promote reglonal and national development.

It is suggested that in order. to bring about a sharper and more elevated focus on
technological change as an important driver of economic growth and development, there
should be a delegation of p@wgr to some kind of high-profile competent authority, for
example, a renewed and upgfaged UNCST. Through unambiguous policy spacification
and with the involvement of dlt rélevant stakeholders and actors, this competent national
authority should provide leadership aimed at encouraging technological upgrading in
industry. This would includé” leadership in organising background research across
carefully selected sectors, evolying standards and performance targets for technological
change, developing new reward systems, supportive and enforcement mechanisms, and
a budget that would support:the entire ‘effort. A World Bank study report has advised
that: A i

Technological upgrading: solutions will have to take account of sector specific
requirements and conditions. In: this context, the competent authority should
encourage knowledge, skill and regource flows across all relevant public and
private agencies such as the InvestmentAuthority, banks, government ministries-
local and foreign- and jothers that neqd to interact better to stimulate and sustain
technical change in various sectars. In other words, the government might need
to restructure and improve UNCST in a manner that permits it to coordinate and
strengthen national and sectoral innovation systems in the country [Oyeleran-
Oyeyinka & Gehl Sampath, 2006: 34-5]. ‘ ' '

This conclusion has come oq-tl.;tsf the analyé‘is of Uganda's path of development, which
has hitherto been charactepiged by instability caused by political violence. This

A

experience has also revealed the strengths ‘and weaknesses of Uganda's economy. On

the negative side is the incorigistency in government responses to the crises due to the
volatility of the poalitical situaf;iﬁ'n and- the rapid change of tegimes. This volatility has

meant that government policies have been inconsistent and have lacked an in-dep}h
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understanding of the problems faced by industry, institutions of higher learning and rural
communities, On the positive side has béen the strength of the traditional sector, which
has enabled the country to survive the crises that have occurred from time to time, and
have even pointed to certain innovative initiatives that can be built upon incrementally,
This strength in the traditional. sector should be strengthened by elements of the STl and
DUI modes, both of which must coalgsce into a coherent and sound development
strategy that can build on a cumulative process of innovation. But to do this, a coherent
policy framework combined withrinstitutional reform, are absolutely necessary. '
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