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ABSTRACT

This paper examines the features of the national systern of innovation (NSI) in Nigeria in
order to set the technological and economic development context for the analysis of
university-firm interactions in Nigeria. The extent to which previous economic and social
development experiences have constrained or enabled the technological development
trajectory is reviewed. While Nigeria has made diverse and widespread attempts to
develop science and technology (S&T), it is shown that unti! 2007 the development
planning process in Nigeria failed to appreciate the central role of science, technology
and innovation (ST!) in economic and social development. S&T development focused on
the supply of scientific knowledge without due consideration for the relevance of
knowledge generated to the expected user. The existing apparatus for achieving the
objective of scientific development and teichnological innovation is highly disjointed in
establishmant, management and operation. It is however demonstrated that policy
cancerns are beginning to addréss the challenge of a relatively weak NSI characterized
by poor linkages between universitias, R&D institutions and manufacturing firms.

Keywords:
National system of lﬂnOVEthﬁ smence and technology, firrns, university, R&D, Nigeria
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" INTRODUGTION

The national system of innovation (NSI) framework has been used severally to analyse
the linkages and interactions arhong the agents involved in the generation and use of
innovation in a national economy. This has been done narrowly to limit the NSI to only &
system of public research and development institutions and their interactions with firms
in the private sector; or sectoral systems of innovations that focus on the analysis of
specific sactors and the interactions among agents responsible for the innovative
activities in the sector. In a broad sensg, the NSI encompasses the conceptualization of
the economic and social agents in a nation state as working in an intricate system that
has a focus on generation and use of. innovation to achieve economic and social
development abjectives. This can be further broadened into regional systems depending
on the political and cultural linkages of the stakeholders involved (Freeman, 1987, 1995;
Lundvall, 1992; Nelson, 1993 Malerba 2002)

The NSI framework was onglnally applled o analyse developed country systems. Over
the years, its application for analysis of developing countries has continued to grow In
depth and scope. Kim (1997) applied jt tq.-analyse the Korea innovation system in the
semi-conductor industry; Adgoti (2002), Qyeyinka and Barclay (2003) and Muchie et al
(2003} have used it to anaryse the systems of innovation in some African economies.
This paper aims to present the: features 'of the NS! in Nigeria to set the technological and
aconomic development context for the, analysis of university-firm interactions in Nigeria
within the broad study of unlverslty—ﬁrm interactions in sub-Saharan Africa, and later, in
global perspective among ‘countries 'in -the three regional studies. The study will
characterize the NSI in Nigeria and capture the existing conditions for technological
learning and upgrading, in general, and in industrial development in particular. It will also
identify the extant to which- previous .economnic and social development experiences
have constrained or enabfed the current and anticipated technological development
trajectories. 4

The African regional study t&am has adopted a ‘double-diamond’ framework (presented
in Figure 1) for the analysis of the NSI in the countries involved in the African reglonai
study (Nigeria, South Afnéa and Uganda) The ‘double-diamond’ framework is an
adaptation of Von Tunzelrnann & (2007) miodel, which he used to analyse an ‘industrial
innovation system’. The maddl attempts to integrate the NS! models of Lundvall and
Nelson with Michael Portet's. famous diamond of competitiveness, which provides
explanation for the determlnants of the tompetitive advantage of nations (Lundvall,
1992; Nelson, 1993; Porter,ﬂQQO) As amply demonstrated by Kim (1997), the firm (and
by implication, industry) is the core of the NSI as the principal agent of technologlcal
learning and innovation in any,aconomy Thus, ‘firm and industry structure’ is placed at
the centre of the ‘double-diarmond’ framéwork to signify the crucial role of firms and
industry in the innovative activities that determine the extent and scope of economic
structural transformation. Whﬂ_e interactions armong agents in the NEZ| are far more
complex than shown in the schematic diagram, we propose that the framework suggests
a convenient starting point for the analysis of an Intricately linked constellation of factors
that deter or promote the generation and 'use of technological innovation in the African
context of largely under-developed economies. In fact, some authors (e.g. Lall and
Pietrobelli, 2003) have suggested that there is no NSI in the sub-Saharan African
context. In their study of tec.hnology dewlopment systems in sub-Saharan Africa they
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discovered that, in general;. S&T institutions are poorly funded, poorly resourced, de-
linked from industry, and operate with little. government support. From their findings, the
NS in such a context does:not produce or use innovation in the sense of creating and
using new knowledge that suggests advancing technology at the frontiers. Rather, what
exists is a national technology system (NTS) that adopts, adapts and diffuses
technologies that are already in'use elsewhere. In this study we agree that this notion
has a lot of merit and substantial empirical evidence. Howevar, it is difficult to accept that
generation and use of innovation at technological frontiers is foreclosed or not even
already happening in the sub-Saharan Afridan context. Besides, the NTS can be viewed
as a constrained NSI which can be helped to evolve into a robust NS| given the right
policy incentives. This is instructive betause the NSI framework stresses the crucial role
of policy intervention as taklng precedence over the market in the achievement of a
successful N3,
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Figure 1. A framework for‘;ihla ﬁnalysi‘s of a natlonal system of innovation| (adapted
from—a—proposal—for—analyring—N&—by—Von—Tunzeimann—(2007)—drawing on

Vanichsani)

This study attempts to ascertain how the activities at the firm and industry levels are
affected by the pollcy initiatives and related institutional changes represented by the
elements shown in the ‘double-diamond’ framework, taking a historical perspective
where necessary. The education and_university system is isolated by this study as
playing very important rofes in drwlng the evolution of the NSI when significant
interactions exist between umversmes. and firms. The analysis of the NSI provides
background to testing this hypothESIS empirically through a survey of manufacturlng
firms in Southwest Nigeria- and case studies of university-industry linkages (UIL) in
specific sectors. For Nigeria; the sector of-interest for the UIL case studies Is agro-food
processing. o '
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The rest of the paper is organized as follows: the next section discusses the trends in
the macroeconomic pelicy context, the third section discusses the avolution of the public
research institutions and the related policy regimes; the fourth section analyses the
education and university system, the fifth-section discusses the structural change and
innovation capability; and the fipal section concludes the paper with suggestions for
forging an effective tl"ElﬂEItlDl'l into a NSl in Nigeria.

TRENDS IN THE MACROEQONOMIC POLICY CONTEXT

The macroeconomic policy context that underpins the NSI in Nigeria can be divided into
five distinct periods marked by significarit shlfts in.economic policy management. These
pariods are:

+ immediate post—mdependence perlod startlng from independence in 1960 to the
advent of the first military regime in 1966,

» post civil war oil economy starting frc:m the end of the 30-month civil war in 1970 to
the handover of governn'fant by the military to civilians in 1979,

« transition to an austere™economy. that emerged from in the second republic and
resulted in the adoption of the World Bank!lMF led economic structural adjustment
programme (SAP) in 1986;

+« the era of SAP and gmded aconomic Ilberallzatlon starting from 1986 to the advent
of the new democratic dispensation-in1999; and

s the regime of further ecénomic liberalization starting from 1999 and resulting in the
emergent rnacrc)econc:mfc atablllty In recent years,

Table 1 presents kKey aconomlc performance indicators at the beginning and end of
these periods. The macroeconomic policy context in ngana has not put the evolution of
the NSI in focus as a strateglc objective of economic policy. For the most part, in the
policy process the importance of techriclogical innovation as the engine of growth was
neglected. The performance of key ecohomic indicators has been rather poor. From
1960 to 2005 real GDP:has increased, only approximately, by five fold from
US$12.8billion to US$60.48illion; while' resl GDP per capita improved marginally from
US$314 in 1960 to US$459 in 2005. Value addition in agncultura as per cent of GDP
declined over the years from about 64% in 1960 to 23% in 2005. Manufacturing value-
added as per cent of GDP rfemained considerably low at less than 10% over the years,
while the share of services has been considerably high (between 19.9% and 45%) in the
selected years. The relatively consistently high share of the services sector can be
explained by the large informal sector in the Nigerian economy. Most economic activities
of the informal sector are known to be in the domain of services. Furthermore, the share
of manufacturing in total merchanduse exports has been very low with the lowest of 0.2%
in 1986, and an mprovement of 2.07% :in 2003. Moraover, Table 2 shows that the
growth rates of the economy have been upimpressive. In particular, the decade of the
1980s was a period of manifest de-industrialization indicated by the negative average
growth rate of industry. Much of the growth in earlier decades (1960s and 1970s) was
not associated with structura! change but was rather concentrated in the consumer
goods sector, service industries, and ‘assembly-type operations. The highest industrial
incentives were reserved for import-subgtituting consumer industries with low value
added and assembly plants _based oh imported raw materials. It was noted that the use
of local raw materials by ingustries was discriminated against and incentive to develop
exports was practically non-existent. The fastest pseudo-growth occurred in textiles,
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vehicle assembly, soap and datergent sdft drinks, pharmaceuticals, beer, paints, and

building materials.

s,

Table 1. Nigeria; key economlc parformance indicators

Key economic performance

indicator 1960 - ~ 1966 1870 1979 1986 1999 2005
GDP in current USS (billion) o 4.2 6.37 12.5 47.3 202 34.8 99.0
GOP in const. 2000 US$ (hillion} 128 16.3 190.8 anz 27.6 43.6 60.4
GDP growth rate n.a 4.3 25.0 6.8 2.5 1.1 6.9
GDF per Capita in const, 2000 US} - 314 326 382 454 342 380 459
GDP per Capita growth rate % n.a 6.5 22.0 3.8 0.3 13 47
No. of tractors per 100 ha of arabla
land cultivated - 0.48 1.09 2,99 6.94 10.64 n.a
Manufacturing value-added )
(as % of GDF) 3.8._ 5.4 a7 8.8 8.7 4.9 a
Share of manufactures in total
1.27 0.72 0.48 0.02 0.60
merch, axports (%) na 2.07*
Share of manufactures in total ~ ; .
rerchandiss imports (%) i na . 83D 83.1 77.4 79.6 66.6 66.3
Manufacturing, value added '
(annual % growth) - na. 70.8 279 46.9 -3.9 2.1 n.a
Agriculture, value added (% of GDP) 63.9 54.9 41.3 287 3.7 36.6 n.a
Agriculture, value added ' ‘ R R
(annual % growth) n.a 7.0 175 3.0 9.2 5.2 8.2
Services, value added (% of GDP) 28.5 32.7 450 335 353 28.2 n.a
Sarvices, value added _
(anoual % growth) n.a. 4.6 20.8 2.4 7.3 0.7 7.1
Source: Compiled from World Development Indicators 2007, CD ROM
Notes: * latest available data_"_,for 2003; n.a = not available
Table 2. Growth rates of the Nigerian economy
, Avarage Annual Growth Rate (%)
Sector - 1980-70 1970-80 1980 - 90 1990 - 99 2000-04
Agriculture VA Lo, 04 -0.1 33 2.9 5.3
Industry” VA SERETY 7.3 .1 1.7 5.1
Manufacturing VA EAE T I 5.2 1.0 na. 8.8
Services VA 23 9.6 3.7 3.1 6.1
Total Product (GDF) 3.1 4.6 1.6 2.4 5.4

Source: World Davelopment F\'eport (2002-05) World Davelopment Indicators (2001-06).

Notes: + The figure for mdustry tnciudes manufacturmg n.a. implies not available;

VA = value added.

L R
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For an overview of the macroeconomic policy that underpinned these outcomes, it would
be useful to briefly discuss the salient features of Nigeria’s macroeconomic policy from
immediate post independence to date, and highlight the innovation-deficit character of
the macroeconomic policy regimes. '

IMMEDIATE POST-INDEPENDENCE (1960-1966)°

The immediate post independence economy was characterized by deterioration in the
terms of trade and the rise of the oil economy. The spot prices of the Nigerian
agricultural exports were declining though';-.there was volume growth in exports in the
early 1960s before stagnation in production set in around 1962. Price decline was no
longer offset by votume growth. However,oil production which was only 17,000 barrels
per day in 1960 rose to 415,000 barrels per day in 1966. The revenue from oil was thus
timely in addressing the balance of payment problems. The contribution of the oil sector
to total government revenue {mainly in royaities and rentals) rose to 17% in 1967, and its
foreign exchange contribution amounted to about 20% of the total expons.
Macroeconomic policy attempted to attract foreign investors with generous incentives
that included import duty relief; accelerated depreciation allowances, and easy remission
of profits. At independence Nigetia was regarded as a large and rapidly growing market.
The merchant firms that dorhinated trading in imported manufactures during the colonial
period suddenty found their positions threatened by new competitors. The outcome of
this was that some of the trading firms switched to local manufacturing and lobbied
successfully for protective fafiffs. For.example, the United African Company became
involved in textiles, brewing],“plywood-and" vehicle assembly. However, domestic value
added in these industries was considerably low because their products had high import
content.2 It is also important to note that the main instrument of trade policy was the
tariff, and Nigeria made very little use of quantitative restrictions. (Bevan et ai, 1999),

Bevan et al (1999) reported' that the economy grew rapidly from 1960 to 1966 at an
average of about 5% per annum. While agricultural production began to decline, oil,
pubic utilities, manufacturing, .health, and-education grew the maost compared to other
sectors. The first National Development Plan (1962-1968), which was Nigeria's first
attempt at comprehensive’’and integratéd planning, was launched.? The plan set
macroeconomic performancd targets that included: an aggregate growth rate of 4% per
annum; an increase in the raté of investment from 11 to 15% of GDP; and an increase in
the “directly productive compohent” of govarnment investment. As shown in Table 3, the
plan allocated more than two-thirds (67.8%) of the budget* to economic sectors; social
sectors received about 24.4% out of which 10.3% was allocated to education; and
political administration received.7.8%

e

iy,

I'_

! This section draws largely from.the account of Bevan et al (1999).
2 These are typical import-substifuting industries, and Kilby (1969) observed that the major
Elayers are firms with prior intergsts in the Nigerian market.

Previous colonial plans are ‘the ten year plan’ of 1948, and the 1853-1960 Flan. These plans
wera regarded to be grossly deflcient as development plans but rather akin to shopping lists of
gnvernmant departments. T

The plan budgated a public expenditure of NG77million.
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Table 3. Compeosition of planhed public‘lnvé':iitmants in the first national development plan,
1962-68. B N

-

Public investmant o - " Parcent of total
Economic sectors . : ‘ .

Primary production o o 13.6
Trade and industry - ; : 134
Elactricity ; . ) 15.1
Transport o - 21.3
Communication . : 4.4
Subtotal - 87.8
Soclal sectors o \

Water supply . . : 3.6
Education e oo 10.3
Health o 2.5
Othars 8 8.0
Subtotal . 24.4
Administration 7.8
Total (N677million} 100.0

Source: Bevan et al (1999, F,.BO)
POST CIVIL WAR OIL ECONOMY {1970-1979)°

The military intervention in'Nigeria’s governance in 1966 subsequently culminated in a
30 month civil war from July 1967 -to January 1970. The post war economy was
dominated by the oil economy arising from the unprecedented increase in the price of
crude oil in the intarnational market. The oil boom enabled expansion in infrastructure
and public sector investment in large scale manufacturing, most of which are aimed at
achieving import substitution of foreign consumer goods and consumer durables. As
shown in Table 4, oil exports as per cent of total exports rose from 58% in 1970 to 83%
in 1973, and to about 90% “or-more in subsequent years. Similarly, oil revenue as per
cent of total revenue rose from 26% in 1970 to 54% in 1972, and to 60% or more in
subsequent years. The oil économy was characterized by the ‘duich disease’ signified
by the diversion of produc’;tive resourceés away from agriculture in particular, into
commercial activities that thrived on trade in imported manufactures.® The windfall in oil
revenue affected the fiscal policy of government. Political pressures which would have
improved the taxation of personal incomes, farm incomes, and property incomes were
absent bacause everyone bélieved that,oil revenue would always lead to surplus. Non-
oil taxes were neglected and some taxes:abolished. Added to this, rapid expansion of
state expenditure took place without adéquately reasoned sense of priority in the
allocation of public expenditurs. L
The second development plan (1970-1974) and the third development plan (1975-1980)
were launched, and the main thrust of macroeconomic policy in the two plans was 1o
achieve growth by public sector:led investment. Indigenization policy was implemented
in 1973 and 1978 with the objectives of increasing the level of local managerial contral,
building local technological ¢apability, and:extending state awnership and control. Heavy

S Thig section draws largely from Forrest (1993) and Biersteker (1987).
S »Dutch disease” originally referred to the adverse effects on Dutch manufacturing of natural gas
discoveries of the 1960s, which operated to-raise the real exchange rate of the Dutch Guilder
(Forrest, 1993). Similarly, the upsurge of fareign exchange earnings from oil in Nigeria led to the
appreciation of the Nigerian Maira with adverse consegquences on the export of agricultural
produce and dependence of the economy on the fate of the oll industry.
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subsidies were provided for, public companies and corporations because the¥ did not
usually cover their running cosys. In thé 1970s only the communication (NITEL)" and the
power (N EPA)? companies made consistent small operating surpluses (Biersteker, 1987,
Forrest 1993). Education was given priofity in the 1970s and public expenditure on
education peaked in 1975 when the sector absorbed N1.05 billion, representing 19% of
the federal government's current and  capital expenditures, The federal govarnment
established the National Universities Commission, created seven new universities to
increase the number to nineteen, and the number of university students rose from
14,000 in 1970 to 53,000 in 1978. Though the study of the sciences and engineering
was particularly encouraged, the universities were all conventional universities not
significantly different from .the University of Ibadan, which is the only university
established during the colonial era. The oil economy was largely dominated by foreign
capital and provided the rent-that gerviced the domestic economy. Technological transfer
was a major policy during this period,.but there is no evidence that economic policy
succeeded in stimulating knowledge transfer to build local technological capability in the
oil industry. For example, Adubifa (1990) provided the case study of the failure of policy
to achieve the desired technology transfer in Nigeria's petrochemical industry.

Table 4, Trend In Nigeria's oi,ll?g‘kport earnings

Qil exportas - .Qil ravanue, -
% of total . Jas: % of total .,
Year exports .. ravenue’' .
1970 58 28
1971 74 Lo 44. o
1972 g2 # 84 . i
1973 83 60~ -~
1974 93 .. B2
1975 93 -, T
1976 94 79
1977 93 . & 76
1978 1= I 62
1979 93 ) :ﬁ:- -3 I
1980 %6 ', 81
1981 97 - T4
1982 99 e 66
1983 9% 69
1084 a7 74
1985 : 97 - 75 .
1988 94 1]
1987 93 - 76:
1988 N ' 7.
1089 95 L g2

Source: Extracted from Table 7.1 on Nigeria's oil sector statistics, 1970-1989 in Forrest
(1993) .

7 NITEL is the Nigerian Telecommunication’company which had the monopoly of the talecom
services for many years until 2001 when the Global System for Moblte communication debut in
Nigeria, L N

8 IglEPA is the National Eleclric -Power Authority which had the monopoly of electric power
generation, transmission anQ*-.,‘dlfstributioh? in Nigeria for many years untll 2005 when the
government enacted a new Elgitric Sector Reform Act providing opportunities for private sactor
participation in the electricity industry.

£l
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TRANSITION INTO AN AP_STEREECONOMY (1979-1986)°

The advent of the second Tepublic in 1979 was accompanied by rising oil revenues,
which further accentuated the tendency of macroeconomic policy to foster an over-
valued Naira and consequently unbridled penchart for imports. The build up of surpluses
in the external and internal accounts instigated the expansion of state expenditures and
the liberalization of imports. However, by the end of 1981 oil revenue had sharply
declined and the result was & policy of vary high deficit: financing which drained the
external reserve and resulted in an unprecedented increase in the foreign debt profile.
The loss of reserves and. dccelerating “inflation prompted emergency stabilization
measures in 1982. These measures included advance deposits for imports, increases in
import duties, review of import licenses, 40% across the board cut in public expenditures
without any priority, and upward review of excise duties, interest rates, and prices of
petroleurn products. L .

These policies brought a ot of stress on the productive sector of the economy. In the
agricuitural sector, produce exports becamg highly constrained by the over-valued Naira
and production thus declined. The prodi.xctfpn of labor intensive export crops (e.g. cocoa,
palm oil, palm kernels, rubker, groundnuts, cotton), which had earlier been limited by
high labor costs and high; opportunity ‘costs of non-farm employment, was then
constrained by increasingly; unfavorable export prices. The decline in output was
probably more apparent in the manufacturing sector with dramatic loss of production
capacity resulting in gross losses in output and employment. This demonstrated the high
vulnerability of the high cost;: import-dependent nature of the Nigerian industrialization
that had been encouraged by the pattern of incentives prevailing in the 1970s. The
decline in the aggregate index.of manufacturing was observed to have begun in 1982,
Plant closures were apparenit in consumer goods sectors, especially in the textiles sector
where protection proved inadequate to address the challenges of smuggling. It was
reported that the aggregate index of maniifacturing fell by 26% in 1983, with declines
ranging from 13% in paints-to 54% in the electronics assembly. The economic outiook
presented by Fashoyin et al.{1994) showed that average capacity utilization in industry
declined from 73.3% in 1981 te 38.2% in. 1986, The stabilization measures achieved
some reduction in the volume of imports. However, the inability to effectively control the
allocation of import licenses and foreign® exchange were perceived to have largely
aggravated the pace of industrial decline between 1979 and 1986.

SAP AND GUIDED ECONOMIC LIBERALIZATION (1986-1999)

The introduction of the economic structural adjustment programme (SAP) in July 1986
was widely acknowledged as a profound economic reform aimed at addressing the
inherent weaknesses of the .economy. SAP was World Bank/IMF packaged and its
adoption by the Nigerian government, generated unprecedented debate on economic
policy and strategy for economic recovery and sustainable growth. The debate was
essentially drawn between the proponents.of a liberalized economy, characterized by a
more private enterprise, market-oriented strategy for growth; and advocates of state-led

® This section draws largely fromdei*rest (1'993).

' SAP was actually a type of ‘dne size fits all’ policy packaged for developing countries battling
with recession in the 1980s. For a detailed description of the background to SAP, sea Adeoti
(1993), - "
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development characterized:. by government playing critical roles in enterprise

management and distributioq of rewards tafactors of production.

SAP can be viewed as medium-term strategic policy programmes aimed at revamping
an economy under persistent recession and set it on the part of sustainable growth. It is
generally understood that such an economy is unable to positively respond to short-term
economic revival measures or has literally defied such attempts. SAP consisted of the
stabilization policies of the IMF and the structural adjustment policies of the World Bank.
The main objective of the former is to reduce short-term disequilibrium such as budget
deficits, balance of payment deficits and inflation; whereas the latter aims at
reorientation of the structures of the economy towards greater efficiency in the medium
term. In practice the World.Bank hardly institutes a programme without having an IMF
programme already in place. The IMF programmes were usually regarded as
conditionalities to be met by.the concerned developing country before obtaining the IMF
economic stabilisation loan;'and subsequently the participation of the World Bank by
granting her SAP loans which were more developrmental oriented. The World Bank SAP
loans and the IMF programmes have ~market-economy orientation as the basic
philosophical undertones did- values for’ economic development (Hansohm, 1993;
Ihonvbere, 1993). The saliertt features of SAP included:
« major currency devaluations;
« major real cuts and réorientation tofyards agriculture in the government budget,
« reorientation of public expend_itl_jfes in the productive sectors towards
rehabilitation and maintenance; ¢
increased taxes on consurmer goods;
holding nominal wages fixed ang/or raising them by significantly less than
required to make up the effects of inflation;
liberalization of the import regimie;
+ substantially raising fiominal producer prices for agricultural cash crops so as to
at least limit real declines; :
reduced price controls;
increased competition and flexibility in agricultural marketing; and
privatization of government-owned assets and concentrated efforts to raise
efficiency in remaining government institutions.

A close look at these core_elements of SAP reveals that SAP was not a development

objective in itself, like meeting the: basic needs of the populace or reducing

unemployment, but rather a selection of. strategically co-ordinated policy instruments

aimed at healing an ailing €coriomy and thereby putting it on the path of sustainable

growth. All these policy instruments were applied in the implementation of SAP,

especially between 1986 and 1993. In a review of the application of SAP in Nigeria, Jega

(1993) summarized these crifical elements of SAP into four major groups as follows:

i) introduction of price :reforms, by femoving existing control mechanisms and
incentives, Co o

i)  Introduction of trade liberalizatiori, by removing barriers, giving export incentives,
and deregulating exchange rates; .’

i) Reduction of public sector involvement in the economy, by disinvesting through
commercialization and/or privatization; and

iv) Attempts to roll back the State', by culs in public expenditure on social setvices.
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The implementation of SAP had controversial economic and social consequences. While
the painful effects of the IMF. conditionalities were immediate, especially as evidenced by
sharp deterioration in living stahdards, the.developmental impacts of SAP were slow.
With the introduction of the second-tier foreign exchange market (SFEM) in September
1086, the devaluation of the MNaira was. put on course, and demand management
became an important feature of the monetary and fiscal policy. In order to avoid a
rmutually reinforcing currency depraciation. and inflation, SAP reduced liquidity in the
economy and compressed consumer incomes through a wage freeze and a significant
cut in public expenditure. The result of. the liquidity squeeze was to cushion the
inflationary effects of SAP. The impact of SAP on the productive sactors of the economy
was mixed. Industry had to devise strategies to cope with the various aspects of the new
regime as well as a slump if effectivea demand. Tariff reduction cut duties on finished
goods more than on intermediate inputs and raw matenals thereby reducing effective
rates of protection and idcreasing competition with foreign producers. However,
industries that were less defiéndent on imports and had a steady demand (e.g. textiles)
were less adversely affected. Besides, there were Indications of new investrnents in
industries that relied on local raw materials like palm kernel, cotton seed, and maize
milling; rubber and vegetable oil processing; tanning of hides and skins; sorghum
malting; and soya milk processing. There'was also evidence of a deliberate shift to local
raw material sourcing by industry. It was reported that increase in the cost of imports and
pressure by government had resuited in:the rise of local raw material sourcing by
industry from 38% in 1985 t6'50% in 1988.. An Interesting example of local substitution of
foreign raw material is the sybstitution ef imported barley mait for malted sorghum in the
Nigerian brewing industry in the Jate 1980s after the government banned the importation
of barley in 1988, Added to this] the beer industry, flour mills, textiles firms, and soft drink
companies were all known-to have invested in agro-industrial enterprises to secure
supply of raw materials from, local sources. While the ban on imported wheat in 1987 led
to the closure of several bakeries, it also stimulated the conversion of some flour mills to
processors of local grains. < S

The impact of SAP on the export of agricuitural produce was also remarkable. Cocoa
exports rose significantly as the producer prices soared from N3,000 per metric ton at
the inception of SAP to over :N15,000 inthe 1988-1989 season, especially as exports
became an avenue for capital flight into hard currencies, The tanning industry in Kano
received new export-oriented fhvestment, and the export of rubber also increased. There
were aiso small exports of. textiles, "beer, tiles, plastics, carpets, wood products,
perfumes, and tyres were regorded.
L

As the pains of SAP deepened with no evidence of reversal of the economic recession,
the government adopted a . pelicy of guided deregulation in the decade of the 19%90s.
Under this programme, atternpt was made to limit the liberalization under SAP. A dual
exchange rate emerged (one. official, -'which is used for government asseantial
transactions and another-Wwhich serves. as the Intermarket exchange rate); and
privatization and commercidlization of public sector companies, which was intensely
debated under SAP procaeq@d‘.‘with a measured pace.
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FURTHER LIBERALIZATIDN AND EMERGENT MACROECONOMIC
STABILITY (1999 TO DATE). N

The decade of the 19903 wee n‘ioetly a paried of economic and political crisis in Nigeria
largely due to authoritarian military rule. The economic policy of guarded deregulation
was largely dictated by the tendency of the military rulers to intervene in the market
operations in order to service their c¢rénies. However, the return to democratic
governance in 1999 introduced a new opportunity for political and economic freedom,
which enabled economic debate and planning for growth and poverty reduction, By
2003, the macroeconomic policy regime had shown a clear pattern of an accentuation of
the economic liberalization and ardent commitment to private enterprise led
development. The economic development policy was packaged under the tag, ‘National
Economic Empowerment arid Development Strategy (NEEDS)'. The key features of the
macroeconomic policy encapsulated by NEEDS' are:

+ sustain a rapid, broad-based GDP grewth rate, outside of the oil sector, that is
consistent with peverty reduction, employment generation, and a sustainable
environment; “
diversify the preduchen etructure away from oil and mineral resources;

+ make the productive sector internationally competitive;
systematically reduce the role -of government in the direct production of goods,
and strengthen its fadilitating and. regulatory functions;

= acdopt policies that ai‘e ceneletent WIth raising domestic savings and increasing
private investments; ..
promote exports and: dlver5|fy exports away from oil;

« gradually liberalize imports, harmonize tariffs with ECOWAS’ common external
tariffs, and use import levies and inport prohibitions to protect local industries;

« maintain a competitive byt stable exchange rate regime by establishing a market-
determined nominal exchenge rate regime, and avold overvaluation of the real
axchange rate; and

¢«  maintain low real Iendlng mterest rates.

From 2003 to date theee..pohmes were heing vigorously pursued and institutional
frameworks for their implementation were sjrengthened or established where necessary.
Some of the existing institutions that were considerably strengthened are:

» The Central Bank of ngerla (CBN), which is now relatively more autonomous
and empowered for. monetary policy implementation and supervision of the
financial sector - A major achieveiment of the CBN is the consolidation of the
Nigerian banking institutions which. reduced the number of banks from 89 to 25
by the end of 20035, The 25 banks are considerably stronger and able to provide
better financial services,

= The Customs and Excise Department has improved infrastructure, especially in
the area of information and communication technology, which has enabled better
tariff collections and traeking of smuggling activities;

»  The Bureau of F'ubllc_ Enterprises, Which has increased the pace of privatization
of publicly owned enterprisea

b

11 NPG (2004), National Economic Empowerment and Development Strategy, published by the
National Planning Commission (NFPC), Abuja, Nigeriza.
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* The National Commynication Gommission, which has successfully liberalized the
telecommunications $ector, resulting in Nigeria being one of the fastest growing
telecommunications markets in the world,
= Nigerian Agency for Food and Drug Administration (NAFDAC), which has
succeeded in making. Nigeria's food-and drug products of acceptable quality;
= Standard Organisation of Nigeria (80ON), which has improved standardization of
industrial products; and |
= Nigerian Export Praomotion Council, which has improved the awareness and
implementation of export incentives for Nigerian manufactures.

Some of the new institutions 'which have comtributed to palicy implementation include:
* Bank of Industry (BOI) formed through the merger of the former Nigerian
Industrial Development Bank ard the Nigerian Bank for Commaerce and Industry,
= Nigerian Agricultural Cooperative and Rural Development Bank formed through
the merger of the former N|ger1art Agricultural and Cooperative Bank and the
Peoples Bank; B iR
Small and Mediurn Enterprises Development Agency;
Small and Medium Emterprises Equity Investment Scheme;
Nigerian Information Development Agency (NITDA); and
The Economic and Flnanclal Crime’ Eommlssmn (EFCC).

The outcome is an emerglﬁg economy \Mth a relatively stable exchange rate, fairly
predictable macroeconomic:environment,;and good prospects for growth. The GDP
growth rate, which was only- .1_ 1% in 1999, Eecorded an average growth of 5.4% between
2000 and 2004, and rose 10 5.9% in 2005, Value added in agriculture, manufacturing
and services grew at an average of 5.3%, B.8% and 6.1% between 2000 and 2004. (See
Tables 1 and 2.) However, this seemlngly ‘good performance notwithstanding, there are
strong indications that the: micro |mpact !of the macroeconomic reform measures is
lirited. B R

A review of the performance of.NEEDS showed that its implementation had remarkable
achievements by meeting mast of the targets set. GDP growth rate, which was 3.3% in
1999, was an average of 6.0% in the peripd 2004-2007 with 0% and 8.3% in the oil and
non-oil sectors respectively, the external reserves rose from US$4 billion in 1999 to
US$43 billion in 2007 while,exiting exiermal debt to the tune of US$34 billion; and an
average inflation rate of 9.5%. Furthermot®, noticeable achievements were recorded in
the consolidation of banks .and liberalization of the telecommunications industry. The
Nigerian banking and telecommunications industries became some of the fasted growing
in the world. The privatization of publicly owned enterprises also progressed appreciably
with about 110 privatization transactlcns effected between 2000 and 2006 (NPC, 2007).

INNOVATION-DEFICIT CHARACTER OF THE MACROECONOMIC POLICY
REGIMES3 ‘ g

From the foregomg it is. apparent that the macroeconomic policy regime and
managemant in Migeria is deﬂmant in |dent|fymg and harnessing technological innovation
as an engine of economic, growth ar'rd development. Investment in knowledge
development has been ||m|ted Ekundare (1973) reported that a main feature of
aconomic development policy after mdependence was the establishment of three new
universities to boost the a"]:)l:cu:luctu:)n of local manpower mainly for bureaucratic
management, and to $0me extent partlc:lpation in the private sector economy. The il
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boom era also witnessed the deepenihg dnd expansion of production of knowledge for
development in Nigerian universities. However, macroeconomic policy managemeant was
then rudimentary and could not articulate a role for innovation policy, 3Tl were
considered exogenous to Niggria's econoric development and could only be acquired
from outside by means of téchnology transfer. The mechanisms for technology transfer
were also designed mostly - by outside agents that claimed to understand the
technological requirements of often isolated pilot cases.

The economic recession of the post gil:boom made further investment in building
knowledge and technological resources difficuit. Besides, there was no period when
reference was made to building a natiorial system of innovation as an objective of
macroaconomic policy. This is in contrast to newly industrializing countries where
building capacity for ST capabilities were jmportant features of economic development
policy in their defining periods_of growth."As demonstrated by Oyeyinka (2006) in his
analysis of the role of STl capacity in making Nigeria competitive, Nigeria's current
economic lag behind newly industrializing countries of Southeast Asia that were at
relatively similar levels of per capita income with Nigeria in the early 1960s is strongly
related to Nigeria's failure at building ST capabilities.

An important determinant of. building STl.is the ability to put in place mechanisms 1o
ensure that indigenous tech‘ﬁologies become integrated with modern technologies to
boost productivity in the indystrial sector. Two major perspectives have emerged in the
literature in an attempt to provide a conceptual definition for indigenous technology. The
first alludes to indigenous technology as homegrown and traditional technologies, while
the second perspective observes the improvement of traditional technologies to fit within
the requirements of a modérn industrial sector. The latter perspective follows a
framework that uses the ‘old” and the ‘new’ in a complementary manner and regards the
resulting nexus as innovation that is taking-place within the national system of innovation
(Okighbo, 1996; Maduemezia, 1996). The importance of indigenous technologies in any
country cannot be over-emiphasized as it is a necessary precondition for building
technological capabilities and for sustaining domestic efforts aimed at effectively
adapting and utilizing imported technology. Furthermore, successful  industrial
development lies in the ability to utilize available technologies, equipment and facilities
effectively and efficiently. It involves improvernent in productivity over time and the ability
to diversify and increase capacity, as well as build more efficient capabilities.

At a meeting'? of experts held in Nigeria on the promotion of indigenous technology for
development in Africa, a working déﬁnit[fon for indigenous technology emerged as
follows: : S
Indigenous Technologies consists of ‘ali‘the skills, techniques or know-how that are
traditional/homegrown or "generated ‘in_any given location, community, country or
region. It may be regarded as a component of the indigenous culture or tradition, and
belief in a paricular locality. Most indigenous or traditional technologies were
generated, invented, or evolved by trial and error or intuition over long periods of time.

Specific examples of indigé_'_n_gds technologies on which modemn industries could be
based in Nigeria exist in agrictfure, medicine and capital goods sectors of the economy.
For example, indigenous techniques for brewing alcoholic beverages such as whiskey

2 Meaating of QAU/STRC Inter-A_fﬁcan Committee bn Science and Technology for Development
held at |ITA, 26-30 August 1996, o
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and gin still provide the b“_'.@.seli‘he foi4the numerous improvements that science and
technology now provide for:increase.in quality and quantum of output. The brewery
industry in Nigeria was successful in the utilization of local input resources (raw
materials, technology, equipment and labor), to boost production activities in the fate
1980s. Sorghum malt, a local and indigenous raw material, was used as an alternative to
barley wheat, which was being imported. Subsequently, the machinery and equipment
had to be adjusted to use the local input materials. The macroeconomic policy context in
Nigeria did not provide for the sustainability of this integration of indigenous knowledge
into modern technology. Consequently, by the late 1980s, the liberal economic
atmosphere facilitated policy reversal resulting in the return to the use of imported barley
wheat in many brewing plants. . . -

Im spite of the fallure to make innovation policy an important aspect of the
macroaconomic policy, theré haye been attempts by an array of institutions to promote
technological upgrading and. the integration of indigenous and foreign technologies.
These institutions include publicly owned research and development institutes, sclence
and engineering faculties in'-universities, specialised universities of agriculture and
technology, polytechnics, the Raw Materials Research and Development Council
(RMRDC), National Biotechnology Develdopment Agency (NABDA), and the National
Agency for Science and Engineering Infrastructure (NASENI).

RESEARCH AND DEVELOPMENT AND THE EVOLUTION OF
SCIENCE AND TECHNOLOGY POLICY

RESEARCH AND DEVELOPMENT ACTIVITIES

Resesarch and Development activities in Nigeria began during the colonial period with the
establishment of the Nigerian Agriculturd) Research Institutes in Ibadan, Zaria and
Urnudike in the Western, Nerthern and Eastern regions of Nigeria respectively. Some
other sub-regional research institutions were also set up with their headquarters in
Nigeria about the same pefiod. Theses included the West African Institute for Qil Palm
Research (near Benin), the. West Africain Cocoa Research Institute in [badan, the West
African Institute for Trypanosgmiasis Research in Kaduna and the West African Council
for Medical Research in Yaba, Lagos. During this period, Nigeria belonged to sub-
regional research bodies, such as the West African Road Research Institute, West
African Rice Research Station and the-Waest African Timber Research Unit. The bodies
were coordinated from the West African Research office located in the then Gold Coast
{(now Ghana). When Ghana pecame independent in 1957, it withdrew from the sub-
regional bodies, and the agancies located in Nigeria became national institutions
(Oyeyinka et al, 1995). ' '

In 1964, the Agricultural Research Institute Act was passed to coordinate the research
activities in the country. The emphasis on R&D efforts in Nigeria until this time remained
on agricultural activities. An’international conference on the organization of Research
and Training in Africa held: shortly after. the Act of 1964 however contribuied to
sharpening the awareness -of policy rhakers on the need for a National Council for
Scientific and Industrial Regearch (NESIR). Subsequently, in Becember 1366, the
Federal Military Governmeat promulgated Decree No. 83 establishing the Nigeria
Council for Scientific and Industrial Research. The NCSIR was replaced within three

A8
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years with the repeal of the NCSIR Decree and the establishment of the Nigeria Council
of Science and Technology (NCST) Décree of 1970.

The actualization of research adtivities in gther sectors of the Nigerian econormy started
with NCST powers and mandate naw covering agricultural sciences, experimental
sciences, engineering and technology, medical sciences, environmental and social
sciences. Specifically NCST had to oversee and manage research and development
activities across ministerial lines, with four sectoral councils comprising:

The Agricultural Research Council of Nigeria (ARCN), established in 1971,

The Medical Research Council of Nigeria (MRCN), established in 1972,

The Industrial Researqﬁ Council of Nigeria (IRCN), established in 1972, and

The Natural Sciences Research Council of Nigeria (NSRCN), established in 1973,

The primary function of each of this council was to fund and coordinate R&D efforts in
the raspective sectors. In 1977 the NCST and its sectoral councils were abolished and
raplaced with the National Smence and Technology Development Agency (NSTDA).
The NSTDA functioned unti. 1979 when it was dissolved and replaced with a Federal
Ministry of Science and Technology (FMST). In 1984, the FMST was merged with the
Ministry of Education, The name and character of this apex structure was later changed
resulting in the re- establlshment of the FMST in the late 1980s. Most of the public
regearch and development :lﬂ$t|tUtE$ in Nigeria are clustered as parastatals under the
FMST." Appendix 1 presents the list, year of establishment and the specific functions of
some of Nigeria's R&D institutes. In very broad terms, the mandate and activities of
these institutions can be sumimarized as follows:
i) To conduct research in otder to promote the utilization of natural resources appropriate
to the economic GDI‘IdItIOﬂB environment, health and welfare of the people.
ii) To improve productivity by propagatlng the results of research to benefit the country in
sectors such as agriculture, industry and commerce, and health.
iii) To train and upgrade the skills of resear?;hers in these institutions.

In the last 25 years, mstltutmna! mstability, declining funding. emigration of highly skilled
researchers, and general uncertamty have characterized R&D activities in Nigeria
(Idachaba, 2006a). After a few: years. of growth in the early 1970s, total spending for
R&D activities fell by two-thirds starting fromn the mid-1970s. R&D institutions in Nigeria
have therefore performed betow expectation in terms of the degree of expected support
1o industry or initiation of new: proguction outfits (Igwe & Okpala 1981; Bamiro, 1994).
Some of the reasons given by Bamito (1994) for the dismal performance of R&D
institutions include poor infrastructure; inadequate or low funding; shortage of human
resources, inadequate datatrase; poor extension liaison services, poor linkages between
institutions, as well as end-users; lack of contmuuty in some government policies; and the
non-commercialization of research results..

" As at 2004, Nigeria had over.66 public rasearch institutes,

13



e Mo T
: Tat

- s

EVOLUTION OF SCIENCE AND TECHNOLOGY POLICY

Prior to Nigeria's independence in 1960, existing technology-related policies and
programmes were primarily geared ‘towards ensuring production of raw materials
(predominantly agricultural)y which were then exported to Europe and North America.
The post-independent years; subsequently followed with a technology drive based on
import-substitution, and the ﬁrometlon of prlvate light consumer goods industries through
foreign direct investment arid joint ventures; promotion of large scale public owned core
projects, promotion of private small and medium scale enterprises employing
considerable labor; impertation of foreign techneloglee materials and personnel, and a
heavy dependance on external R&D efforts.’

The first coherent S&T policy of Nigeria was launched in 1986, and it emphasized the

transfer of foreign technology.to local firms via the licensing and registration of patents,

trademarks, technical assistance errangemente. R&D, training and operations. The

policy was distilied out of.the contributions by the S&T community, made up of

academics, industrialists, and policy makerg, through consultations at numerous national

conferences and epemellzed cornmlttee meetmge The objectives of the policy are as

follows;

i) To increase public awareness in S&T and their vital role in national development
and well-being.

iy To direct S&T efforts eleng identified national goals.

iii) To promote the translatian of S&T results into actual goods and services.

iv) To create, increase and metlvete eutput in the S&T community.

To facilitate the ech|everneht ef the “self-reliance” aspect of the S&T policy, the Raw

Materials Research and De\?elopment Council (RMRDC), was established by Decree No

39 in 1987. The Standards- Orgameetuen of Nigeria (30ON) was also established for the

purpose of ensuring etertderdlzatlon and adeqguate quality control in  industrial

production. - “w

In 1980, the need to link the 'science, engineering and technology sectors to fit within

industrial and economic development eéndeavors became one of the key issues of

consideration by the S&T community. The absence of this key element was observed in

the existing $&T policy. The: S&T policy dc&ument was thus updated in 1992, The broad

objective of the updated S&T policy 5 to vigorously prosecute a S&T infrastructure

development programme aimed at catalyzing the emergence of an endogenous

capacity. The specific objectives of the S&T policy include:

i) Establishment of NASEN] as an lnetltutlen responsible for science and engineering
infrastructure development,

ii) Creation of implementation mechanisms for the rapid development and utilization of
endogenous capacity in S&T. ‘

iiiy Provision of suitable manpower with the appropriate multi-disciplinary spread and
skills.

iv) Ensure availability and cenvement access to accurate up-to-date information on all
aspects of S&T development

v} Ensure the prewe:en of attractive mveetment incentives, particularly for private sector
participation in S&T develepment. - |
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The fields of information techrnologies (IT) and biotechnologies have been amply shown
to present new windows of‘opportunities for catch-up in technological and economic
development (Perez and Soete, 1988). The recognition of the pivotal role of IT in
economic development led. to the formulation and approval of the National Information
Technology Policy (IT policy) in March..2001. The formulation of the IT policy was a
consultative process that brought together major IT stakeholders™. The National
Information Technology Davelopment Agency (NITDA) was subsequently established in
2001 to implement the coritents of the Nigerian IT policy, This marked an important
milestone of technology developmeant in Nigeria. While the importance of IT facilities is
acknowledged as necessary. tools of integration with the giobal world, the present state
of these facilities in Nigeria - for example, communication facilities and the information
technology infrastructure - limits the effective performance of global partnerships and
investments in the country. It is however noteworthy that while the technology and
industrial policy regimes had in the past been marked by indiscriminate import of
technology in which transfer-agreements contained very unfalr conditions'®, the IT policy
presents opportunities for.-_-tgc:hnological learning and accumulation of technological
capabilities. The idea is to-utilize IT as @ key to achieving economic growth, global
partnerships and sustainable demlopréri_ent in the economy, while ascribing significant
roles to SMEs, o e

In the area of biotechnology, the National: Biotechnology Policy was launched in 2001.
The major policy challenge s to promote the use of biotechnology techniques and also
to ensure that Nigeria becomes an international leader in this area of development. The
important role of collaboratjgn and linkages among relevant stakeholders is reflected
through the entire contents ¢of the biotechmology policy. The need to complernent local
R&D with technology transter. efforts’ is given appropriate mention considering the
presant level of developmentiof expertise of the country in this area. The National Center
for Genetic Resources and},_:.-Biotechnology (NACGRAB) in Ibadan, and the National
Biotechnology Development Agency (NABDA) in Abuja are the two major institutions
involved in the implementatjori-of the biotechnology policy. NABDA has a mandate to
empower the nation to bdécome self-reliant in the development and application of
biotechnology-based products and %ervices, while NACGRAB undertakes
developmental research, data gathering and dissemination of technological information
on matters relating to genetic résources utilization, genetic engineering and
biotechnology. So far NABDA has established six regional centres that are aimed at
promoting the use of bio-résources. Presently most of NABDA's activities involve
sensitization of stakeholdefs- and -building in-house capacity to implement the
hiotechnology policy. In this_respect, NABDA has a working relationship with the Sheda
Science and Technology Gamplex (SHESTCOQ) In Abuja, especially in the area of
capacity building. While there are pockets of biotechnology research in universities (e.g.
the case of the University of Ibadan reported in Adeoti and Adeoti (2003)), there is
presently no evidence of functional links between NABDA and any of the existing
universities. S v

' é

4 These included the Computer:Association of Nigeria (COAN), now known as Nigeria Computer
Society (NCS), Nationa! Information - Technology Professional Associations  (NITPA),
Association of Licensed Telecommunication Companies in Nigeria (ALTCON), as well as all
Nigerians in Diaspora o i

" These unfair conditions include rmonopoly pricing; restrictive business practices, export
restrictions; high royaity rated; tie-in clauses. with equipment, raw materials, components, etc;
little training and management succession:programmes; and poor/weak local R&D activities,

. :
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INTERACTIONS BETWEEN UNIVERSITIES AND RESEARCH INSTITUTES

There is presently very little interaction- between universities and research institutes in

Nigeria. The most visibla arsa of interaction is in the effort to upgrade the training and

educational level of researchers. Bamiro (1994) observed that areas of potential for

interaction betwsen universities and public research institutes in Nigeria include:
»  Crops (development-of high yielding varieties of commonly grown ¢rops);

Livestock (development of vaccine and balanced feed formulae);

Food Processing (development of local foods and processing technologies),

Food Storage (development of grain silos and other storage systems),

Machinery and Parts (developmint of prototype machines and parts to meset

local needs): .

= Health (development of vaccines and drugs from local resources, adaptation of
some medical equipment and contrpl of diseases),

* Physical & Mathematical Sciences tknowledge-criented research),

*  Mineralogical Exploration (oil, gasg, tin, tar sands, etc.);

» Energy (renewable ‘solrcas, s‘Ucb as solar, biomass and biogas, and non-
renewablée sources), and - .

» Chemical Sciences (synthesis of new organometallics, local herbs, reaction
mechanisms, spectroscopic problems, etc.).

International interactions in-the form ‘of educational linkages between universities and
public research institutes have also existed in some of the intemationally affiliated research
certtres, Thea International Gentre for Theoretical Physics (ICTP), founded in 1964 with the
cooperation of the ltalian Govgrmment and the International Atomic Energy Agency (IAEA),
has provided the forum for Nigerian scientists to break their intellectual solitude through
participation in workshops,- visits to Italian’ Laboratories and use of library faciliies of the
Centre. It was observed by Bamiro (1994) that quite a number of departments (more than
20) in the S & T faculties of Nigerian universities are affiliated with the Centre, while some
individuals also enjoyed the. associateship programme that enabled them to camy out
research on their own with the Gentre fully responsible for travels and maintenance. Since
its inception, the Centre has‘received fnore than 700 visitors from Nigeria. It is worthy of
mention that the establlshment of the’ Natfonal Mathematical Centre in Nigeria is an
offshoot of the gains of the association of Nigerian scientists with the ICTP.
[ T

Another form of interactioni;and linkage that exist betwsen universities and public
research institutes in Nigeria .can be traced to the concept of Centres of excellence
(COEs). Characteristic of a‘COE Is the existence of seasoned researchers and facilities
of superior grade such that the researchers are at the cutting-edge in the research area
for which the institution is o recognised: In the late 1990s, sight such COEs were
created by the Nigerian government. These included two nuclear research centres; two
solar energy research cented; and 3 research centre specialising in neuroscience,
oncology, immunology and-parasitic dlseases and cardiovascular diseases.

The Sheda Science and. ‘Technology - Complex (SHESTCO) in Abuja is a COE
established by the Federal Government and was commissioned in 1995, Its mandate Is
to embark on advanced R&D activities, especially in biotechnology, chemistry, physics,
and nuclear science. SHESTCO collaborates with universities mainly In providing
opportunities  for unwerslty ‘researchers to carry out experiments requiring high
technology equipment that |3 not avallable in their universities, SHESTCO services are
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rendered free of charge to "res'-earéﬁers from local universities, except that the
researchers pay for reagents and other consumables (Adeoti and Adeoti, 2003).

Bearing in mind that the focus. of the present study encapsulates agro-food processing
and biotechnology in the Nigerian context, it is important to point out that Oyeyinka and
Sampath (2006) observed that the food industry in Nigeria has made significant progress
in inventions in traditional fermentation processes. Nevetheless many of these
inventions, which would have signigicanltly improved process efficiency and raised the
industrial scale at which products are produced, are yet to be commercialized. For
example, commercial enzyme'® production is an important output of the use of
hiotechnology techniques in the agro-food processing industry, but so far very little has
heen achiaved, due in part to the fact that there are no firms involved in large-scale
enzyme production in ngena The RMRDC, in cooperation with a Nigerian brewery (the
llesha Brewery Plc) had, in the past, attempted to produce the amylase enzyme, while
FIIROY had conducted expetiments into the papain from carica papaya as a substitute
for imported papain used in dehairing 1eather. However, these projects did not progress
beyond the laboratory stage. It is documénted that these enzymes could find use in a
great variety of ways in hospitals and pharmaceuticals.

EDUCATIONAL DEVELOPMENT AND THE UNIVERSITY SYSTEM
NATIONAL POLICY ON EDUCATION

The nead for a national polidy ‘on education came about as a result of the 1964 National
Curriculum Conference, which was attended by several stakeholders in the educational
sector. The conference was a communication of expression of general dissatisfaction
with the state of the educational systam in terms of its ability to address the national
needs, aspirations and goals. The Natlonal Policy on Education, which covered both
formal and non-formal education, was “aventually articulated in 1977 and subsequently
revised in 1981, 1998, 2001 and 2004. The National Policy on Education has the
following specuflc objectives:
» The inculcation of natloneﬂ consciousness and national unity.
« Inculcation of the right types of values and attitudes for the survival of the individual
and the Nigerian society.
The training of the mind in understanding the world around it,
+ The acquisition of appropriate skills, abiliies and competence, both mental and
physucal 50 as to contrlbute to lﬂleldUEl development and the development of the
society in general.

Following from the percewed mportance of technical education, the policy emphasis for
tertiary education is biased in favour of training in the sciences and technology-related
disciplines. At the university-lavel, student enrolment policy is 60% for the sciences and
engineering and 40% for arts and humanltles For polytechnics, the ratio is 70%-30%

L

' The sources of enzymes includé plants, animals and microbes but microbes are the most popular source
and speeifically, industrial scale "enzymes are found in Baccillus or Aspergilus species, which are
harmless and have the characteristic of growing ig relatively high concentration in simple media.

17 Federal Institute of Industrial Research, Oshodl Lagos. FIIRO is the pioneer publicly funded

R&D institute an industry in ngana
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science to humanities. However, _:there is currently no evidence that policy
implementation has achievedl these targets.

The national policy on education recognizes education as an expensive social service
that requires relatively high financial provision for the successful implementation of the
educational programmes, However, the demand for educational services far outweighs
the ability to improve on budgetary allocation to the sector, The total expenditure on
education as a percentage of the Gross Domestic Product (GDP) was 1.4% in 1290 but
later improved to 11.5% of total expenditure in 1995. It thereafter remained stable in the
range of 12% to 14.5 % of the total Federal Budget for a number of years, but dropped
to 10.5% and 7% of the total Federal Budget in 2004 and 2005 respectively (Moja,
20086). v =

The National Universities Commission (NUC) is the regulatory and coordinating agency
for university education in Nigeria. A non-statutory NUC was established in 1962, an
interim NUC was established in 1968 and a statutory NUC was established by Decree |
of 1974, which was amended by Decrée No 49 of 1988 and Decree No 10 of 1993. it is
noteworthy that the emergence of the statutory NUC was in the oil boom years. Nigeria's
investrment in university edugation increased substantially with the establishment of ten
new universities in the 1970s. The NUC grew in influence and power and had
considerable funds of its own. It also acquired the power to disburse funds to the
universities. The centralizing.role of the NUC has been tremendous in such areas as the
preparation of university rifga'ster plans, setting of standards for physical facilities,
snrolment projections, curriclilum. of universities, setting minimum standards, indices for
fund allocation (e.g. staff-stident ratio), setting conditions of service for university staff,
setting up a system of accreditation for universities, external coordination of Nigarian
universities’ activities in foreign countries, and recently, the licensing of private
universities. . a

On the issue of curfculuri development, it is pertinent to note that the minimum
academic standards foisted on the university system several years ago by the NUC are
still operational in many universities fdespite the apparent disconnect between the
acquired skills of the products of the systern and the requirements of the industry.
Suffice to note that the demand of industry and the economy has changed o much that
there is now an apparent disconnect between the university and industry. In order to
bridge this gap, entrepreneurghip development is now gaining currency in some of the
country's universities. Alse worthy of Rote is the advertised interest of the NUC in the
introduction of entreprensurship training in the entire university system. The fear is
however being expressed that this might become another set of taught courses under
the general studies programme (Odekunle, 2006).

NEW VISION FOR THE Ut\i__l_,\/ERSlfY SYSTEM

L
Social, religious and intellectual fall outs of the Renaissance, Reformation and
Enlightenmant era made remarkable impact on the structure and organization of the
university, especially in Germany and United States of America. In the 17" Century, the
German universities concentrated more on teaching and research, while the British and
Scottish universities laid emphasis on liberal education. By the 19" Century, the
univarsities in America expanded their mission to include community service. By the
middle of the 20" century, however, the universities all over the world came up with a
harmonized mission that . includes teaching, research and comrunity sarvice
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(Akinkugbe, 1994). Nigerian’ universitiés share this mission. Reforming the educational
system to be more Semety-relevant has bean a major challenge of Nigeria's current
economic and social reform..in this respect, a National Summit on ngher Education was
convened by the Federal. Ministry of Education in 2002 to examine the problems
militating against the quality, of delivery .and output of the higher education system in
Nigeria. As reported by FME (2002), a major outcome of this summit was the new vision
and mission of univarsity education, which are as follows:

Vigion:

We envision a system of hlgher educat;on in Nigeria where the curriculum is relevant
and responsive to the needs of the Nigerian Society. In implementing the curriculum,
the institutions maintain stable academic calendars, facilities are adequate In quantity
and qualily; staff are committed and well otivated; the environment assures safety of
life and properly and is conducive to teaching and learning;, new enirants are well
prepared and adequately motivated to learn, and the products are adequately prepared
for a fulfilled life and for positive contribution {o society.

Mission:

The mission of university educet:on is to produce qualitative graduates, worthy in
character and Iearning, as well as the creation of new knowledge and innovations
through effactive teaching, research and public service for the overall socio-economic
development of the country. . ‘

GROWTH IN THE EDUCATIONAL SYSTEM, SCIENCE-ORIENTATION AND
HUMAN RESOURCES REQUIREMENTS

The higher educational mstltutlons in Nigeria have important achievements. Since
independenca in 1980, they have  provided the leadership corps in political,
management, industry, science, tec:hnelogy, etc. The universities, in particular, have
contributed immensely to the' ‘development and transmission of knowledge. Collectively,
higher education institutions,have supplied both high and middle level manpower, both
for the economy as well as; qevelopment of the education system, Table 5 presents the
current state of human resdurces réquirements in the key sectors of the Nigerian
ecaonomy. The estimated shdrtfall in manpower requirements apparently suggests the
need for expansion and deepening of the education systemn, While there is growth in the
rnurmber of educational institutions (see Table 6), the rapidity of political development and
the complexities of socio-economic change have manifested shortages of critical skills
which pose a challenge to these institytions. The education system has responded to
this challenge through the infroduction of new curricula, diversification of programmes,
and the establishment of epemallzed higher institutions for manpower development in
agricutture, science and technology. In spite of these achievements, there are signs
which are perhaps symptomatic of the social malaise that affects higher education as a
structural component of the Jarger Nigerian society. These setbacks are manifested in
the increasing worthlessness. of graduate qualification as a result of decayed research
and teaching infrastructure, c{nsruptlen of the scademic calendar due to labour crises and
student unrest, deteriorating’ student Iec:turer ratios, and persistent brain drain from the
academic faculties. 5 :
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Tablae 5. Graduate human rnsqurcos rnqulremant for strategic sectors

Sector

0
H

Type of human resources

Estimated human
rasourcas

requiregrnents in
the naxt 5 years

Prasant
number in 2006

Shoartfall

Agriculture

Agronomigst, Veterinary
Doctors; Agriculiural
Officers, Animal Scientists,
Fisheries Officers, and
Irrigation Engineers
(Agricultural’ Superintends,
Agsigtant, ete).

28,200

12,950

15,250

Marufacturing

Metallurgical Engineers,
Electrical and Electronic
Enginedrs, Machanical
Enginears, Civil Englneers
Textile Tachnologists,
Printers, Accountants and
Businéss Managers.

45,000

36,000

2,000

Fetroleum

Fetraleum Engineears,
Geolagists; Geophysicists
and Civil.Engineers
{(Walders and Tachnicians.

6.200

2,300

3,900

Gas

Petroleurn Engineexs,
Geologists, Geophysicists
and Civil Engineers
{(Welders and Technicians).

7,600

2,300

5,250

Source: Field survey 2006 -

Tahle 6. Number of tertiary educational institutions in Nigeria and period of establishmant

" Number of tartlary institutions

Pariod Universitigs Polytechnics Colleges of aducation Total
1960- 1970 ) 5 4 15
1971- 1980 10 .10 12 32
1981- 1985 T 15 14 38
1986- 1998 BEE 17 20 50
1998- 2007 . 45 28 20 23
Total B 75 70 226

Source: NUC, NBTE'® and. I‘\H.“.('.-‘.Em Ar]nual Reports

Student enrolment in the. ur'uvermtles Increased from 1,395 in 1960 to 195,759 in
1990/91 and moved up to 72'3 213 in 2004/05 (NMB, 2005). Similar trends of increase in
enrolments wera recorded for the polytechnic and colleges of education (see Table 7).

Table T. Distribution of studeht!_a' enrolment by type of institution

.- - Enrolmant
Type of Institutions 1987/88 :.1990:91 ' .1994/95 1998/99 2004/05 % increase 1987/88-2004/05
University 158,758 . 195,780 256,780 319914 723213 418.53
Polytechnic 72,134 - 106926 137.738 219770 323,884 348.73
College of Education 61,890° 85574 - 95502 105416 331,396 435.46

Source: National Manpower Ec:ard 2005

' National Board of Technical Education. :
' National Commission on Colléges of Education.

N
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For the universities, Table*8 shows that the ratio of enrolment in science-related
disciplines increased from 45% in 1998/(99 to about 50% in 2004/05, while enrolment in
arts and humanities decreaged from 58% in 1998/1999 to about 50% in 2004/05. This
can be explained by the reélatively more effective implementation of education policy
under the reform programme of the new democratic government. It is also important to
note that while enrolment in the sciences appears to be improving (see Table 9 for
comparison of the 2001/02 and 2004/05 sessions), there is no improvement in the
proportion of engineering enrolment. Thus, the supply constraints of the core skills
requirements by industry are yet to be significantly addressed by the university
enrolment. There have also been more advocacies for science education at the lower
levels of education, resulting in enrolment being more science-ariented at the university
level. : .

Table 8. Distribution of university students by field of study

Fiald of Study 1:933199 1999/2000 2000/01  2001/02  2002/03 2003/04 2004/05

Science (Pure and Applied) 177,631

358,714
Sy 182840 189,550 243507 315902 343.639 (49.6)
Arts and Management 216,220 ‘ 364,499
Stidias " (549) 2.?6,416 218,962 276,800 342227 365393 U g0%
393 860 723,213
Total oo, 98556 408512 519397 658,120 709032 (o

Source: National Manpower:Board, 2005

Table 9. Distribution of studesits’ enrolment by field of study

Field of Study 2001/02 2004105

No Y% No %
Sciance({Pura) 66,383 Y0159 © 72,387 16.1
Madicing 30478 - T3 . 34170 7.6
Fharmacy 7.098 . 1.7 8,642 1.9
Enginearing 38,828 : 9.3 -41,814 9.3
Environmental 16,283 ., 39 17,535 39
Agriculture 28,390 <. B.8 31,473 7.0
Vatarinary 3,858 © 0.8 - 4,498 10
Education Science 23798 ' &7 26077 5.8
Total 215018 - '51.5 ‘236,497 52.6

Source; NMB, 2005

Higher education is equated with tertiary education and the concept varies from country
to country and region to region. In the case of Nigeria, tertiary education comprises
universities, polytechnics-or colleges of technology, and colleges of education. The role
that each of these institutions plays, depends on the type of institution. For example,
universities provide higher education to all categories of high-level manpower in the
country. For any candidate to’ gain admission into the university, & credits (including
Mathematics and English) aré required for science students at the school certificate
examination, in addition to’ scoring 200 and above in the university Matriculation
Exarmination (UME). The polytechnics or colleges of technology provide higher
education to student techniclans, who serve as maintenance officers for industry. The
entry qualification is a good. grade In, §8CE, with credits in English and Mathematics

v
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depending on the field of study, in dddition to a pass in the Joint Admission and
Matriculation Board (JAMB) .examinatior. Colleges of education in Nigeria provide higher
education to student teachers, who serve as teachers in the primary and junior
secondary schools. The edlry ‘qualification is three credits in SSCE and just above
average in the JAMB examination, '

Over the years, graduate odtput from higher education institutions have also increasad
considerably (see Tabis 10).- The universities that had an output of 141 graduates in
1953 (Ojo, 2006), produced 37,286 graduates in 1987/88, 41,497 graduates in 1994/95
and 97,376 graduates in 2004/05. There was an increase in the polytechnic graduates
from 4,039 in 1975/76 to 43,965 in 1994/95 and 100,788 in 2004/05. Colleges of
education produced 14,102 in 1980/81, 19,158 in 1994/95 and 45,348 in 2004/05 (NMB,
2005). As shown in Table 11, the ratio of graduates in science-related disciplines to
graduates in arts and humanitiés improved marginally from 40.1:59.9 in 1998/99 to 41.2:
58.8 in 2004/05. R

Table 10. Graduate output by type:of institution

Graduate outsturn

n

- . % Increase
Type of Institution 1987/88  1990/91  1994/95 1998/99 2004/05 1987/88-2004/05
Univearsity 87,286 41,497 48,219 61,749 97,376 161.16
Folytechnic 25 573 31,3217 43,965 58,823 100,788 293.64
College of Education '-:I'Q.BDB 21,757 18,1568 21,147 45,348 129.00

Source: NMB, 2005

Table 11. University graduate output by;f_iald of study
— Graduate out-turn

Fleld of Study 1998/99 1b§5§f2000 2000/01 2001/02 2002/03 2003/04 2004/05

Science (Pure 25,008 ‘ o 40,119
and Applied) (40.1) _- 30,599 7 33405 36,079 38,369 39,386 (41.2)
Arts and L

Management o) 4463 4871 5213 565108 56444 Lol
Studies ’ . S )
Total 61,749 . 75145 . 82,076 88,213 83,567 96,830 a7.376

Source: National Manpower Board, 2005
Note: The figures in brackets-'-‘ér_e-in pefcentagas
FUNDING RESEARCH AND UNIVERSITY-INDUSTRY LINKAGES

Funding for research has always been limited in Nigeria. There has been no evidence of
significant funding from public sources of university-industry R&D collaboration. The
Higher Education Tax Fund (ETF), especially for research in universities, was
established in the 1980s. The 'ETF has a broad mission aimed at dellvering competent
and forward looking intervention programmes through funding at all levels of the
education system. The ETF. was interided to facilitate the collaboration between the
organized private sector and upiversities for setting priorities for research activities and
funding. Thus far, the fund hag disbursed the sum of N47 billion to all levels of education
institutions for the purpose of improving the quality of education (Moja, 2008).
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Furthermore, an important abjective for setting up the Industrial Training Fund (ITF) in
the 1970s was to provide students in tertiary institutions in Nigeria the opportunity for
gaining industrial work experience, thereby complementing classroom teaching with
practical hands-on experience in the world of work. The enabling decree requires all
organizations employing - more than 25 staff members to contribute 1% of their
assessable annual profit to the ITF. The universities organize to ensure that their
undergraduates in Engineering and Applied Science disciplings participate in the
programme for the duration of 3 moths, 6 months and 12 months, as applicable to the
disciplines. At the university level, the Student Industrial Work Experience Scheme
(SIWES) departments were created in each university. Studenis undergo this
compulsory period of tutelage in the industry relevant to their fields of study and which
will be their ultimate employers when they graduate, Every year the ITF expects about
78,800 students to participate in SIWES, for which about N60 million is spent annually
for students’ allowances and supervision.

STRUCTURAL CHANGE AND THE ROLE OF TECHNOLOGY IN
NIGERIA’S AGRICULTURE AND INDUSTRIALIZATION POLICIES

Structural transformation of the Nigerian economy has bsen a common objective of
development policy and plans in Nigeria. However, the economy has not been
responsive o various attempts'to stimulate structural change. From Table 1, it can be
seen that in spite of the ehormous revenue from oil exports, the economy remains
largely agrarian. At independence, the share of agriculture in GDP was about 64%. This
declined to about 55% at the emergence of the oil economy in 1866, 41% in 1970, about
38% in 1986, and about 37%.in 1999. The contribution of manufacturing to GDP, which
was 3.8% in 1960, was only 4.9% in 1999. Even the successes recorded by recent
economic reform programifies; from 1999 to date, are yet to significantly affect the
structural composition of the economy. Table 12 presents the sectoral contributions to
GDP for the period 1999 to-2005. The economy remains largely dominated by the
agricuttural and petroleum sectors, which contributed more than 65% of the GDP in any
year from 1999 to 2005. The share of manufacturing remains stunted at less than 4%,
with no indication of significant growth. The only sector with evident sign of growth is the
telecommunications sector, which steadily increased its contribution to GDP from 0.45%
in 1999 to 1.45% in 2005. - -

Table 12. Nigeria: sectoral cofitribution to GDP, 1999-2008

. : Percant contribution to GDP
Sector 1999 2000 2001 2002 2003 2004 2005

Agriculture 4345 42 65 42.3 42.14 41.01 40,98 41.21
Patroleum C 2445 25.91 26.04 23.46 26.53 25.72 24,33
Solid Minerals .25 0.25. 0.25 0.26 Q.25 0.26 0.27
Telecommunications 0.45 046 0.55 0.78 0.99 1.2 1.45
Manufacturing T 348 344 3.52 3.Y 3.57 3.68 3.79
Financial institutions 4 05 4.03 402 4,97 4.12 396 3.82
Wholesale and Retail Trade 13.46 13.04 12.76 12.99 12.54 129 13.64
Others © 1025 10.1 10.42 11.54 10.87 11.18 11.36
Total : B9:85 99.88 09, 86 95.84 99.88 09.88 99.87

Source: NPC (2007, p.34) based on data from various issues of Statistical Bulletin of the
Central Bank of Nigeria, Abufal

A
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Among the issues that constituted the, main features of manufacturing in sub-Saharan
Africa, Wohimuth (1992) observed that 1dck of structural change was the most important
issue, In a less developed economy where the agricultural sector is predominant, the
strengthening of the linkages between the agricultural and the industrial sectors become
very crucial for structural change to be realized. While agricultural growth stimulates
demand for consumer goods and for industrial inputs into agriculture; industrial growth
stimulates demand for food and for agricultural inputs into agro-allied processing
industries (Siazon, 1992). The pace, s¢ope and direction of this transformation process
are determined by the technological capabilities in the agricultural and industrial sactors.
It is unlikely that an agricuftural production system, that is reluctant to modernize by
adopting new production techniques and/or improved seeds, will be able to meet the
challenges of increased food demands and increasingly stringent requirements of
agricultural raw materials for industry. Similarly, firms that are not technologically
innovative are unlikely to be able to compete as suppliers of agro-chemicals and/or
processors of agricultural outputs into consumer or intermediate goods. Agricultural and
industrial development policies are major determinanis of the extent to which a country
can achieve these transformations.

AGRICULTURAL DEVELOPMENT-‘.‘?DLICIES IN NIGERIA

Agricultural policy in Nigerig has focused mainly on providing incentives for boosting
food production, and recently, there are renewed attempts to revive the export crop
subsector through a presidential initiative. The presidential initiative airms at diversifying
the economy through incregsed agricultural production. The first national policy on
agriculture was adopted in (1988 and was expected to remain valid for about fifteen
years, %’ Nigeria's agriculturat-policy is the synthesis of the framework and action plans of
Government designed to achieve overall agricultural growth and development. The
policy aims at the attainment of self sustaining growth in all the sub-sectors of agriculture
and the structural transformation necessary for the overall socio-aconomic development
of the country as well as the ifriprovement in the quality of life of Nigerians.

The specific objectives of the agricultural policy include:

(i) attainment of self-sufficiency in basi¢ food commodities with particular reference to
those which consumé -considerable shares of Nigerians foreign exchange and for
which the country has comparative advantage in local production;

(i) increase in production -of agricultural raw materials to meet the growth of an
expanding industrial settor;

(i) increase in production and processing of exportable commodities with a view to
increasing their foreigir_i' exchange earning capacity and further diversifying the
country's export base and sources of foreign exchange eamings;

(iv) moderization of agricuitural production, processing, storage and distribution
through the infusion of improved technologles and management so that agricuiture
can be more responsive:{o the dernands of other sectors of the Nigerian economy;

(v) creation of more agricultural and rural employment opportunities to increase the
income of farmers and‘sural dweliers, and to productively absorb an increasing
labour force; K

(vi) protection and improvement of agricultural land resources and preservation of the
environment for sUstainj’ai;‘ble agricul®iral production; and

—m . .
% gee the web site of the Federat Ministry of Agriculture for the details of the Nigerian Agricultural
policy. e .
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(vii) establishment of appropriate institutions and creation of administrative organs to
facilitate the mtegrated development and realization of the country's agricultural
potentials. 1

The main features of the stratggies for athieving these objectives are:

» introduction and adoptiop of improved seeds and seedstock, husbandry and
appropriate  machinery - and equipment, efficient utilization of resources,
encouragement of ecological specialisation and recognition of the roles and
potentials of small scale farmers as the major producers of food in the country;

» reduction in risks and wuncertainties through the introduction of the agricultural
insurance scheme to reduce natural hazards militating against agricultural production
and security of credit outlay through indemnity of sustained losses; and

s a nationwide, unified: and all-inclusive extension delivery system under the
Agricultural Development Programme (ADP) put in place in a joint Federal and State
Government cpllaboratwe effort

The agricultural policy is supported by Sub policies that facilitate the growth of the sector.
These sub-policies cover issues of labour, capital and land whose prices affect the
profitability of production systems; crops, fisheries, livestock and tand use; input supply,
pest control and mechanization; water resources and rural infrastructure; agricultural
extension, research, technology development and transfer; agricultural produce storage,
processing, marketing, credit and insurance, cooperatives, training and manpower
development, agricuttural statistics and information management. The economy is still
largely agrarian and agricultural deévelopment activities are largely funded by
government. Some NGOs, such as Sasakawa Global 2000, also play an important role
by encouraging adoption of improved crop varieties. Besides, international development
agencies such as the World Bank, the International Fund for Agricultural Development
(IFAD) and the African Development Bank (AfDB), also support specialized agricultural
development projects. A good example in this respect is the National Fadama Project
being implemanted by the Warld Bank in several states of Nigeria.

At the inception of the dph'«ocratic government in 1999, it was realized that the
contribution of the sector ha;d significantly dropped from being a major f0r3|gn exchange
earner and resource reservoir to the status of low supply deficits in both food and
industrial crops. On this basls, the presidential initiative on agricultural development was
introduced to specifically promote major staple and export crops. The scope of the
initiative covered tree crops, cassava,. rice, and the Vegetable Oil Development
Programme (VODEP).”’ ;_._f‘:'

Thea foregoing nptW|thstandmg it is important to recall that, like in other parts of sub-
Saharan Africa, the green revolution failed to yleld expected results in Nigeria. By the
1870s, food imports became @ major source of strain on scarce foreign exchange. In the
late 1970s, the federal government Jaunched the 'Operation Feed the WNation’
programme, which aimed at ‘encouraging citizens to make agricultural production a
priority. Subsequently, another programme of agricultural promotion tagged, ‘green
revolution’, was introduced’ jn .the aaﬂy 1980s. Thesa, and subsequent equally
orchestrated agricultural policles have been ineffective in addressing the challenges of
agricultural development. Studies on the impact of agricultural polices in Nigeria (e.g.

M For details of the presidential :Ipitiative in Agriculture gsee:
http:/lwww.mistowa.orglﬂleleAFSTON/Presidantial%20Inltlative%ZO-%QDFDA.pdf.
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Idachaba, 2000, 2006b, lkpi, 2002;, Idumajogwu, 2005), indicate that important
shortcomings that affect the ‘development of technological capability and the eveolution of
the national system of innovation include:

»  While the policies achieved the establishment of many agricultural related research
and development institutes, the poligy viewpoint with respect to innovation is limited
by the linear model of innovation that expects research outputs (inventions) to be
automatically adopted by farmers or industries, This has generated unresolved, and
often naive, expectations of commercialization of research outputs.

« Support for agricultural mechanization has been limited and agricultural productivity
at the level of subsistence agriculture has not improved significantly.

» Post harvest losses have remained a major problem, and the scale and scope of
agricultural processing lag far behind requiremants even in years of relatively poor
yields.

+ Technology applications, Jpoth at the farm level and at the industrial processing level,
are still generally relatively backwarc} in international comparison,

INDUSTRIAL DEVELOPM%NT POLICY OF NIGERIA

The focus of industrial poligy in Nigeria has metamorphosed from pre-independence
emphasis on cottage and craft industrids through to the import substitution strategies of
the 1960s and 1970s, and the reform éra attempts to promote export orientation. At all
stages, Nigeria has rernamed an open economy and effective protection has always
been limited. Prior to 1980, industrial ‘policy was subsumed in the policy thrusts and
strategies for the national development plans and budget proposals. The first industrial
policy was articulated by the Federal Ministry of Industry in 1980. It was subsequently
revised in 1989. The policy document. 1g.ﬂ;wo.e particular attention to the development of
Small and Medium Enterprises (SMES) ‘Specifically, this policy contained the following
initiatives by government:
= The expansion of the mdustnal ‘estates concept. The federal government was to
assist the state govemments with matching grants to establish industrial estates
for the promotion of SMEs.
¢ Intensification and lmpravement 'of the Entrepreneurial Development Programme
(EDP), such as Working for- Yogself Programme (WFYP) and Training the
Trainers Scheme (TTS).
Promotion and enhangement of the Industrial Development Centres.
Establishment of the ﬁlgerla Investment Promotion Commission (NIPC), whose
functions include app?pval of technology transfer agreements (in terms of
assistance in the procurement of machinery, plants, equipment and components,
engineering design services, plant installation, and plant commissioning).
« Technology Busmess Incubator (TBI) project as institutional support for nurturing
SMEs. s
The latest revision of the ind_u‘s'.irial policy was done in 2003, and it was aimed at bringing
the industrialization vision 10.'be in unison with the objectives of Nigerla's current
economic reform agenda. Thg main thrust of the industrial policy 1s to increase the pace
of industrial development by radically’ increasing value-addition at every stage of the
value chain. It is expected that Nigeria's resources will no longer, in the main, be traded

2 To date, SMEs predominate and account for about 87% of business activities in Nigeria, but only
accounts for about 10% of the total manufacturing output (MAN, 2004).

S
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in the primary state. Emphasis is to be placed on total factor productivity by encouraging
knowledge and skill-intensive produgtion activities. The target is to stimulate the
emergence of 100% axport-cnantad prodhiction units in selected areas, and also to
encourage technological upgrading in the informal sector.

The specific objectives of the new industnal policy are to:

i) place Nigeria among the ranks of industrially developed countries;

i) encourage the private sector tc: play a pivotal role in the industrial
development of the country;

iii) increase industrial, output and hnkages for both domestic and export markets;

iv) increase value addition by creating a few niches of competitive advantage:;

v) increase capacity for entreprensurship and technical skills in order to create
more direct and indirect employment opportunities;

vi} increase the competitiveness of Nigérian manufactures;

vii) facilitate inflow of foreign capital and technologies; and
viii) encourage geographical dispersal of industries.

From these specific objectives, it appears that technology is regarded as a given input,
which is not directly promoted asa dnver of the industrialization process.

CAPACITY FOR INNOVATIDN IN FIRM AND INDUSTRY STRUCTURE

Firms of various sizes and with various structures of ownership exist within the N3I in
Nigeria. As discussed earlier (in section two), in the 1960s and 1970s the popular view in
Nigeria was that large scale enterprised were the cornerstone of industrialization. Many
of these large firms were owned by foreign investors and multinationals. The government at
various levels (Local, State and [Federal) also own firms (solely or in partnarshlps) with the
aim of stimulating industrial growth and regional development, Howaver, in line with on-
going reforms in Nigeria, thefe is a significant move to privatization of government owned
firms, such that the government’s role'in the industrial sector will bacome limited to that
of an anabler or facilitator ir'nplementing policy initiatives that allow the private sector 1o
take the lead role, particularty in manufactyring activities (NISER, 2006). Development of
srnall and medium-sized enterprises (SM&) has also been accorded significance under
the current economic reform because it en.gendars the development of local industries,
the generation of employmént and inctmie, and the extension of industrial production
over a greatly diversified base. The demlepment of SMEs is linked to priority projects,
which include those that can create fonzvar,d and backward linkages with the rest of the
economy; promotion of export-oriented industries that utilizes large volumes of local raw
materials, and adoption of - téchnologies'that significantly improve performance. This
notwithstanding, a hlgh proportion of SMEs in Nigeria still lack the necessary support
mechanisms for improving inmovation capacity and promotion of industrial competitiveness.
Qyeyinka et al (1995) |dent|F ed some . of the constraints of the innovation capacity of
SMEs in Nigeria:

* low technological capacqty cn‘ SME support institution,

poor infrastructure, especually in the araa of electric power;

low skills intensity; S

poor management of resources

strong links between domestic entarprises and foreign parent companies, which
prevent backward Ilnkages ‘and patronage of local research institutes;

» lack of significant capital goods secfor; and
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+ local research institutes,;_ihat should:support the technical change process in SMEs
are grossly under-funded. - C

The profile of industrial sector firms in Nigeria is characterized by a high level of
imported plants and machinery and a weak science and technological infrastructure in
the form of requisite human capital, as well as R&D capability for adoption, adaptation
and assimilation of imported technologies.#able 13 gives the structure of capital goods,
machinery and equipment importation in -Nigeria between 2000 and 2004. The table
confirms that the bulk of the demand for. capital goods by Nigerian firms, as well as the
supply of machinery and equipment, has been met through imports for many years.
Also, the ratio of capital goods imports to consumer goods had remained almost
stagnant at about 1 to 2 for almost five consecutive years. This scenario demonstrates
the fact that capital goods importation of iron and steel products, for example, which are
supposed to catalyze local production of consumer durable goods, continue to lag
behind imported manufactured consumer. goods.

Table 13. Structure of imports of cépltal'gon_ds (2000-2004)

. ‘ 2000 2001 2002 2003 2004
Ratio of Capital Good to Congumer Goods " 118 1118 1119 1:1.8 1:2
Ratio of Capital Goods to Total Imports g 15 1:4.7 1:4.8 1:1.7 1.4
Ratio of Consumer Goods to Totaldlmports  —~ . ¢ 1:26 130 128 1:.2.5 1:2
Ratio of Machinery & Equipment o Total Imports™ 1:4.2 142 142 1:4.2 1:4

Source: Derived from the Central Bank-of Nigeria Annual Report, 2003,

The weakness of the capital goods ind,Ust‘ry continues to hinder the development of the
manufacturing activities in Nigeria. Critical firms that can stimulate radical change in the
industrial landscape have feen unable . to perform in spite of huge public sector
investments in them. For example, the mgin petrochemical complex located in Warri is
yet to make significant impact on the’ economy; and attempts to revive the Ajaokuta
Steel Complex and the Delta Steel Plant through privatization, are still in progress. In
particular, the stunted and. uninspiring growth of the steel industry has truncated the
development of the capital goods industry.

Py .

Table 14 shows the investment profile for the industrial sector for the period, 2001 to
2003. Investment in R&D aéfiyities has-always, and continues, to account for a very low
share of total investments. For example, investment in R&D accounted for only 1.4%,
while plant and machinery accounted, for about 59.3% of investment within the period
under consideration. In the dgro-food processing sub-sector (food & beverages), only
0.3% of investment was in R&D. Also, of the total investment in the iron and steel sub-
sactor, R&D accountad for only 0.2%, while in the electrical and electronics and motor
vehicle sub-sectors, R&D accounted for-only 0.5% and 5.8% of investment, respectively.
The iow level of investment in R&D explains, in part, why the level of innovation has
been disappointingly low. The relatively high level of investment in plant and machinery
and equipment, as reflectad’in almost all the sub-sectors, is an indication that the
capacity to produce technology in Nigeria did not improve during the period as the bulk
of these investrments are in new plants.and replacement of aged production equipment,
which are mainly sourced th{oi&gh imports.

o _.".i
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Table 14. Investment by sector and type, 2084 -2003 (N million)
Land & Plant & ° f Spare
Sector Building Machinery  Equipment Parts RE&D Vehicle Others Total _ Sectoral %
Food, Beverage & :
Tobacco 1,490.8 4‘623'0‘-., 648.2 610.8 299 15133 281.7  9,197.7 26.8
Taextiles, Apparel ) ‘ .
Footwear 326.6 437.8 12.14 2.54 14.5 9.32 0 802.8 2.3
Wood and Wood ;
Products 39.8 22,0 2.2, 532 145 25 0 1212 0.3
Pulp & Paper v .
Products 5.0 644.5, _ 50 g 55.6 0 9.7 0 719.8 21
Chemicals & e, . .
Pharmaceuticals 1,540.0 ?.545'6-:1‘ 74?’-..0 444.7 140.0 a56.3 729 10,846.5 nea
Non-metallic & - .
Mineral Products 110.3 519‘.9‘- QB'OI.,‘.-' 164 1368 11.1 0 768.5 2.2
Domestic & PO .
Industrial Plastic 511.7 5754 89 19.2 6.2 25.0 0.93 1,147.3 3.3
Elactrical & Coo o
Electronics 25 452'3‘__ : TD : 0.3 22 9.3 0.7 467.3 1.4
gosic Metal, [ron & 756.6  4.353.4 330 231.2 123 2395 2397 58647 17.0
Motor Venhicle & ‘ '
Miscellanaous 899.4 1,200.8 939.9 131.6 2575 866.9 0 44051 12.8
Assembly - ‘ _
5,781.7 20,382.8 2,492.3 - 1,565.5 477.7__ 30429 595.9 34,333.8 100
16.8 59.3. T3 4.6 1.4 8.9 1.7 - 100

Source: Darived from MAN S Ec:onomIG Rewew 2002 and Annual Report and Accounts,
2003 . ‘

CONCLUSION: FORGING A TRANSITION INTO THE
INNOVATION SYSTEM IN NIGERIA

It is widely acknowledged that the global competitiveness of any economy depends on
its science, technology and Innovation (8T1) capacity. As this paper demonstrates, until
very recently the development planning process in Nigeria failed to appreciate the
central role of STI in economic and social development. Nigeria's approach to science
and technology (S&T) development in the past has been based on ‘science push’. It
focused on the supply of scientific knowledge without due consideration for effective
linkages to and the relevance of the knowledge generated to the expected user,
Presently, Nigeria has about 66 R&D institutes covering various sectors of the economy,
81 universities conducting teaching and.research, and several polytechnics and colleges
of technology. While Nigeria ‘has made diverse and widespread attempts to develop
S&T, the national system of innovation Is still considerably weak. The existing apparatus
for achieving the objective. of scientific development and technological innovation is
highly disjointed in estabhshrpent management and operation.

L
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Although the first phase of thé current. economic reform programme (NEEDS) did not
acknowledge the strategic role of innovation as an engine of growth, the second phase
of the economic reform (tagged “NEEDS2") has now made explicit reference to the role
of STI as a cross-cutting issue required to drive development in every sector of the
economy. Moreover, major initiatives in the S&T sector from 1999 to date signified that
Nigeria is beginning to appreciate the significance of S&T in socic-economic
development. Some of these initiatives in the S&T domain include:
i) Nationat Science and Technology Manpower Survey
i} Daesign work on the proposed Science Park in Abuja
i)  Promotion of entreprenéurship in ths univarsity system
iv) Nigerian Policy on Information Technology
v) National Biotechnology Policy
vi) Naw National policy on S&T W
vii) Launch of the African Institute,of Beience and Technology In collabaration with
the Nigerian in Diaspora Organization
viii) Local content developrient in the Oil and Gas Industry
ix) Computer for All Nigerians Initiative, (CANI)
¥) Launching of NigeriaSAT-1 L
xi) Communication Satellite F'rojecf-(lf{lGCOMSAT-ﬂ in collaboration with the China
Great Wall Industry-Corporation faunched in 2007
xii) Proposal to establish a Nigerian Science Foundation with an endowment of
USS$5 billion. L 1
The scientific research activities have produced a host of nationally patented inventions,
the vast majority of which remains on the shelf, not commercialized or turned into
innovations. Adeoti (2007) provides an example of a case study of the Cocoa Research
Institute of Nigeria (CRIN) which has only one partially commercialized™ invention out of
a list of 20 R&D outputs rdtevant for industry, Currently, the scale of resources and
capabilities for exploiting technology and generating innovation in Nigeria lags far behind
what might be expected on'the' basis of international comparisons with dynamic newly
industrializing economies elsewhere. For example, it has been demonstrated that as a
result of a lack of commitment to building STI capacity, Nigeria's investment in ST| lags
far behind efforts in the advanced late industrializers (e.q. South Korea, Singapore,
Taiwan, Malaysia). In a cross-country comparative analysis, Oyeyinka (2006)
demonstrated that Nigeria would remain 20-30 years behind the newly industrializing
countries of Asia unless enormbus investments and efforts are made in building STI
capacity. The lag is obvious'across most sectors of the economy, but it is particularly
worrying in key sectors that’are considered centrally important for the country's future
competitivenass in the world economy. Such key sectors include an array of industries in
agro-processing, information :technology and computer hardware assembly, metal
working and capital goods. - I

Due to the often expensive ﬁgiﬁre'of Inve’e_ﬂnents in 5T there Is the impression that S&T

is a luxury, and it is thus unwise for less developed countries to invest scarce resources

in this way. However, evidekige shows that investment in STl is very crucial for wealth
. i R

'
 This is described by CRIN a$:a limited in-house pilot scheme commercialization. The invention
is a recipa of bread with cocoa powder supplementation in the dough. Taste, appearance and
storage assessment were rated higher for this bread than for normal bread. The bread is
produced by a small CRIN factory and sold to staff. It is stil uncertain whether a wider
commercial application would be successful. " .
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creation and poverty reduction: An important aspect of the vision of Nigeria's NEEDS2 is
to build STI capacity for econornic empowerment and rapid development of every sector
of the Nigerian economy. It is expected, that STI will be applied to reduce poverty,
improve productivity in the formal and informal sectors, and achleve the competitiveness
of the economy. Existing local knowledge resources (both indigenous and modern)
would be utilized for the production of goods and services, while at the same time
exploiting opportunities for technological learing based on adaptation and absorption of
imported technologies. '

From the analysis in this report, the fo!lvowmg are the Key issues and challenges for the
avolution of the NSl in Nigeria:

L]

Technological backwardness rem&uns a major developmant challenge, and the NSI
is still relatively weak.,

Linkages between universities, R&E) mstntutlons and manufacturing firms appeared to
be generally undeveloped, i

There are key challenges of technqloglcal adaptation and diffusion based on local
conditions and knowledge. These’may include the exploitation of science and
technology for solutions that booat agricultural productivity and food storage
capacity, reduce post-harvest losses, promote renewable energy (including bio-fuels
and solar), develop rain ‘water harvesting systems, dellver potable water to rural
villages, and improve basic health care.

Promotion of issues of how firms’learn to innovate and government support to
stimulate this learmning process.

Exploration of the role of Forengn Dlrect investment (FDI) in the technology
upgrading process.

Production of scientists, engmeers and technicians that have requisite skills rEqUIred
by industry, and how to enslre that they are gainfully employed or self-employed in
activities that relate to their tachnological skills.

Creation of more productive, higher paymg jobs based on the application of S&T in
agricultural production. This will require adding value to agricultural produce
developing new higher value added exports (whether or not the industry is
considered high-tech), and establishing supply chain linkages between local firms,
and between local ﬁrms and trangnational exportars. Since the economy is
dominated by natural résource-based’ sectors, increasing the productivity of these
sectors is the first step to, addresslng the challenge of wealth and job creation as the
main outcome of the NSI.-

Application of SA&T to mest quality standards increase output, and improve products,
whether in horticulture, foad production and processing, or extraction industries such
as solid minerals, oil and gas. .

R&D in new tachnologies! especially in areas of local concern such as developing
new vaccines for tropical diseases or new drought resistant crop variefies,
application of modern biotechnology, information and communication technologies,
nanctechnology, renewable energy technologies, new materials and nuclear
tachnology for peaceful uses

Linking government su;ln:fort for purposeful and sustainable R&D to private sector
growth and demand for :

Participation of Nigerian scientists in.the Diaspora in local R&D efforts.

Linking local R&D prDjeCtS with samllar global initiatives especially in the context of
south-south cooperatmn
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