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ABSTRACT

This thesis investigates the |evel of technol ogica
progress in the N gerian Tobacco Conpany, Zaria. V¢ adopt
the production function approach in assessing productivity
of inputs, factor substitution, technological process and
efficiency in the firm

Three hypot heses are proposed and verified. First, we
hypot hesi ze that the N geri an Tobacco Conpany has over tine
experi enced | owrate of technol ogi cal progress. Second, we
postul ate that output level in the firm depends on the
inmport level of cigarette-naking nachinery . Third, we
posit that the capacity of the firmto inport nachinery
I nputs and chemcal s is dependent on the inport capacity of
the N gerian econony. The econonetric approach is applied
to verify these hypot heses.

The results show that the N gerian Tobacco Conpany,
Zaria, wtnessed virtually no technol ogi cal progress during
the period under review, a reflection partly of iInadequate
Research and Devel opnent (R & D) activities in the firm
and partly of the fledgling state of the capital-goods
sector of the N gerian econony. Furthernore, given that
the N gerian Tobacco Conpany is heavily dependent on the
I nportation of machinery, chemcals and other inputs, its
access to limted forei gn exchange has been a determ ning

factor in its technol ogi cal progress.
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DEFINITIOR OF TERMS

ADJUSTED R (also known as R bar squared) - The coefficient
of determination adjusted for degrees of fredom. While it
iz not possible for the unadjustad R to decline as more
explanatory variables are added, if the latter 4o not
significantly add to the explanatory power 0f the equation,

then -2 will decrease.
R

AGGREGATE PRODUCTION FUNCTION - A funetional relationship
hatwaen the flow of output in the whole econemy and the
total labour and total capital inputs, ac¢tually engaged in

production,

AGGREGATE FPROBLEM - The problem of deriving predictable
macroaconomic  bshaviour from tha behaviour of the

underlying microeconomic units.

ALLOCATING EFFICIENCY - The application of a technology

which is appropriate for the factor endowments that exist.

APPROPRIATE TRCHNOLOGY - The production of the 'hest' or
optimal combination of outputs by means <of the most

afficiant combination of inputs.

A PRIORI - A term which dexcribez a process ¢f reasoning

dadustively from initial premigesz to conclusions,

ASSET - An antity possessging market ot exchange valus, and

xiii



forming part of the wealth or praperty of the owner.

BUTTS - Unburned and of a amoked cigarestte.

CAPACITY UTILIZATION - The ratic of actual to potential
output of a firm, an industry or the economy which gives a
measura of the amount of the total capacity taht ig being

used,

CAPITAL - A word used to refer to capital good# in general:

it ig a factor of production.

CAPITAL DEEPENING - The process of accumulating capital
at a faster rate than ths growth of the labour factor,

Thug the capital/labour ratio is rising.

CAPITAIL INTENSITY - Refers to the ratio of capital to

labour employved in production.

CAPITAL-LABOUR SURSTITUTION - The proceas of altering the
factar proportions of capital and labour in a production

techniquse.

CAPITAL-DUTFUT RATIC - The ratio of the amount of capital

to the ameunt of output produced by that capital.

CAPITAL STOCK - Refers to the aggregate capital goods in

a firm, an industry of an edconomy,

¥iv



CETERIS PARIBUS - A latin expression meaning 'other
things being squal’.

COEFFICIENT OF DETERMINATION (also known as R, Multiple
correlation Coafficient). it is the proportion of the
variation in the dependent variable which 1g accounted for

hy the compogite variation of the axplanatory variablas.

DISEMBODIED TECHNICAL PROGRESS - Technical progrs#g which
appears costless, completely independent of capital

accumulation or any other variable in the aconomic svstem.

ECONOMIC MODEL - A formally specified mathematical model of
an economy, or part of an economy whose parameters are

egtimated by econometric tachniques.

ECONOMETRIC8 - A branch of statistics concerned with the
testing of economic hypothesis, and the eztimation of
aconomic parameters, mainly through the use of multiple

regregsion techniques,

ECONOMIES OF SCALE - Reductiong in the average cost af a
production in the long run, rasulting from an expanded

level of output.

BLABTICITY OF INPUT SUBSTITUTION - A measure of the
regpongiveness of the optimal lahour/ecapital combination to

a change in the relative prices of tha two imputs.



ESTIMATION - The dquantitative determination of the
parameters of economic modelg through statistical

manipulation of sample information.

EXCESS CAPACITY - Rigorously defined, a firm is said to
ba producing with excess if its output level is bhelow that
at which average costs are at a minimum. The more common
usage vreferz to firms operating plant at 2a rate of

utilisation below that considered hormal.

FACTOR AUGMENTING TRECHNICAL PROGRESS - Tachnical progress
which relates the lavel of output aven though the stock of

capital and the labour force have neot bean changed.

GOODNESS OF PIT -~ A general term describing the extent to

which an econometrically estimated equation fits the data.

HARROD NEUTRAL TECHNICAL PROGRESS - A classification of
a disembodied technical progress which compares points in

the growth process at which the capital to oufput ratio 1is

constant.

HICKS NEUTRAL TRECHNICAL PROGRESS - A clagsification of
digamhodied technical progress which compares pointsg in the

growth procesgg at which the capital to labour ratic is

constant,

HOPPER - Structure like an inverted cone or pryramid used to

¥vi



feeding materials into a machina,

INDUSTRY ~ An industry withinthe framework of a parfectly
competitive market structure can he defined as a large
nuambar of firms competing with each other in the production

of a homogenous product.

INFARNT INDUSTRY - Anh industry in its eariy sgtages of
devalopment whoge ghare aof itg domestis market is currently

gmall dua to competition from overseas competitors.

INTERMEDIATE TECHNOLOGY - A set of techniques and
technological procegses which is half way between the
highly capital-intensive tachneclogies of the Western World
and the ‘primitive’, indigenous techniques of

underdeveloped countries,

LABOUR INTENSIVE - A process or technique of production A
ig =aid to be more labour intensive than an equivalent
procesgs or technigue B if the ratio of labour to capital

usge 1is greater in A than in B.

MARGINAL RATE OF TECHNICAL SUBSTITUTION - The marginal rate
" of technical substitution of labour for capital is the
diftference in the amount of capital that needs to be
substituted for a very small reduction in the amount of

labour amployed in order to maintain the leval of output.
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METHODOLDGY - A tarm often very loosfely used in economics
to deszcribe the way in which economigte proceed in their

analysig cf a problem,

MULTICOLLINEARITY - An econometric problem in which two or
more of tha explanatory variables in a regregsion analysis

are highly correlated with each other.

MULTINATIONAL CORPORATION - A Llarge anterprise having a
home base in one country but operating whnolly or partially-

ownad subsidiaviesg in othar countries,

PERFECT COMPETITION -~ A market structure 1is perfectly
competitive of there are a large number of firmg each with
an insubstantial share of the market producing a homogenous
product, using identical production processes possessing

perfect information and normal profits.

PLUG - Cake ¢f presgsed or twisted tobacco.

PRODUCTION - The act of transforming the factors of

production into the goods and sgervices that are deszired for

consumption and investment,

PRODUCTION PUNCTION - Tha relationship bstwean the output

of a good and the inputs required to make that good.

RESEARCH AND DEVELOPMENT (R & D) - Activity devoted to



increaging scientific or technical knowledge and applying
that knowledge to the creation of new productg and meang of
production as well as to the development of existing

products and production procesgseas,

SERIAL CORRELATION (also known as autecorrelation) - An
econometric problem in which the current value of the error
term in an equation is correlated with its own past values,
normally indicating that some gystematic influencae has been

ommited from the egquation.

STARDARD ERROR -~ A measure of the degree to which an
calculated statistic iz dispersed around itg mean value,
Whareas the term gtapdard deviation is used to describe the
dispersion of a wvariable, the term standard error 1is
employed fo describe the same guantity applied to a

statistic,

TECHNICAL PROGRESR - A central element in economic growth
which aenableg more output to bhe producad for unchanged
quantities of the inputs of labour and capital to tha

production process,.

TECHNOLOGICAL DUALISM - The process of combining capital-
intensive heavy industry with labour-intensive methos

élgawhere to utilize the excess labour.

TOTAL CO8T - The total cost of producing any given level of

Xix



cutput. In the short-run total costs ¢an be divided into

fixed and variable costg,

VALUE-ADDED - The wvalue of the firm'sg output minug the

value of the inputs it purchaseg from other firms.

WORK IN PROGRESS - Production that ramaing uncompleted at

tha and of the accounting period.
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CHAPTER ONE
1.0 IKTRODUCTION

It is generally acknowledged that technological
progress influences development and that through it real
incoma levels trisgse with concomitant positive eftectsg on
living standazds. Technological ¢hanges are also balieved
te minimize the inflaticonary pregsures which treduce
indugtrial production ¢ostg. (Nwana, 1989). Technological
progress ig fhug a most important aspact of
industrialization and economic development, Indeasd, a
popular view in tha literature {Todaro, 1977) holds that
tha differences bhetwean the developed and less daveloped
countries are attributable to differences 1in their
regpectiva levels of technological development, and that
the nature of the technology being usged in the leaz-
daveloped countries (LDCs)} account largely for their
underdevelopment .,

The approach to technology development in Nigeria over
tha vYyears has Dbeen that of application of foreign
technology without any form of adaptation t¢o 1local
environment. The argument was that import substitution is
typically a way of filling the gap between the domestically
avallable gupplies of foreign exchange, government revenue
and gkills to achisve developmental target. Secondly, that
the stratagy ofteh brings along gophisticated techhological
knowledae about production processeg while transferring

modern machinery and aquipment to poor third world



countries, such transfar are assumed to be both desgirable
and productive to the recipient nations.

Experience and analysis have taught Rey leszsons about
the nation's dependence on foreign technology. The first
and perhaps most appavent {(as evidenced by most
transnational corporations) is that most investmants by the
transnational simply reallocata facilities without
trangferring the important element of technology reguired
to make a projasct successzful, This in fact are mostly
trangplanted in a package,

Sacondly, the technology package 1s in such a form
that call for mere robot-like activities and as a result,
the human skKills of the indigenous people are required
merely for routine activities,

Thirdly, that the important technology especially in
the 1indugtrial sector, importad for the purpose of
industrial devalobpment, saems to he quits inappropriate.
This import has besn g¢geared towards a particular simple
consumer market without utilization or development of local
rasourdes,

Furthermeore, there ia a severe drain of the country's
foreign exchange for the procurement of technologies which
are often not suitable for our socio-economic environment
and for good which could he alternatively produced with
lega expensive techhologies., The foreign exchange drain
ariges from the payments of technolegical package
themgelves and for the importation of finishad product

which have bheéen induced by acguired targets.



Therefore, the adoption of this strategy in Nigeria
led to poor sectoral linkages in the economy. Moresgo, the
inputs wused such as machinery, spare-parts and raw
materials are foreign exchange cohsuming and thus, have
little impact on other sectors of the economy.

The research work attempt to agsess technological
progress in the Nigerian Tobacco Company, Zaria, showing
clearly the relevance or otherwise of technology to

davalopment,

1.2 STATEMENT OF PROBLEM

Theories designed to fit the gpecial conditiong of the
wegtern world often face difficulties when used in the
study of less developed countries., Thig ig due to a number
of reasons, First, the practicability of tha theoarias
which uswally 1is impossible 1in the 1lass developed
countries., Secondly, the models of such theories oftan
gesm to be complex and not eagily amenable to simple
agtimation bprocedures, Thirdly, the time and finance
raquired are ugually not affordabhle by interesgtad
ragearchers. Thesge saxplain why empirical efficiency has
been limited in the lesg developed societies, In Nigeria,
attempts in thig direction are quite few and scanty and
have been limited to aggreagate level only, Little attempt
exists for the examination of the technical efficiency of
a firm,

Bagically, most digcussions on Nigeria's technological

progress tend to ascribe an important role to private



foreign invegtment, Tha Nigerian Tobacco Company iz a
typical sxample of transnational corporation where the
country depends not only on technology, but also on raw
material inputg from the developed countrieg., These inputs
includs cigarettes, papers, cork tipping, aluminium foil,
bounded paper, etc. {Annual Report, 1992). This trend has
intensified overtime and has made the development of the
Nigarian Tobhacco Company almogt reliant on the external
zector. Reliance on the external sgector for the
devalopment O0f the company implies neglect of whatever
technological progresgs that hag bheen achievad in the
traditional economy. Thig situation as well ag declining
foreign exchange, c¢rude ¢il price and a fall in oil demand,
coupled with the country's hesavy debt commitments, have
over time reduced the already limited credit available for
the import of essential raw materials for the firm.

Thesza inahilities forced the company to grow helow 5H0%
of its capacity utilization and seriously affected the
company's machinary modernization programmes.

Thase number of reasong have been gaid to ba
responsible for the escalation of market prices of
¢igarettes, closing down of the NTC, Ibadan branch and
hence, the racent call to retrench a handful of the workers
of the only surviving NTC, Zaria (Annual Report, 1994).

The guestions then arise:

a. Has there heen any meaningful technological progress

in the company since ite inception?



If ves, to what exfent has 1t helpad 1in the
develapmsent of the company?
If no. doesg this have any hnegative impact on the

development of the company?

Thega and other sgimilar gquastions ghall be wverified

using production function.

1.2

RESEARCH ORJECTIVE

The ohjective of this study is to evaluate the affect

of technological progress in the Nigerian Tobacco Company,

zaria between 1980 and 1994.

1.3

It ig in this light that the study geeks:

To egtablish the production functionsg of the Nigerian
Tobacco Company with a view of measuring the technical

efficiency of the firm.

To examine the production functions of NTC with its
aggociated characteristics such as the productivity of
inputs, the growth performance and the structural hias
of the company and the implications of such bias for

the future devalopment of the industry.

RESEARCH OTHESES

In thig study, we varified three hypotheses. First,

we hypothesize whather or not the Nigerian Tobacco Company

over the years saxperienced technological progregg during



the study period. Underlying this hypothegiz is the
conviction that tachnological progress is essential to
development. Second, we postulate whether or not cutput
lavel in the Nigerian Tobacco Company is dependent on the
importation of cigarettes-making machinsry, spare parts and
chemicals. Third, we posit whether or not the acquisition
of c¢lgarette-making machinery, spare parts and chemicals
bear any relation to the capacity of the aconomy to import.
We need to verify this because Nigeria ig a net importer of
thege inputsg as i1t still lacks the capacity to intarnally
produce these required machinhery, s&guipment, gpare parts
and chemicals to support deomestic indusgtriasg, such as NTC,
Zaria. This further underscores tha view that foreign
exchange availabhility 1is important for technological

progress,

1.4 JUSTIFICATION

The vital role of industrialigation in development is
well-known., It is also geherally acknowledged taht through
itg use of modern methods and linkage effects,
industrialisation inducas forward tachnological movement in
the rest o©of the economy. Thus the policy of
industrialisation embarked upon by less-developed countries
(LDCg), whether bhased on import substitution or export
promotion, is a prerequisite for their technological
progregs. In turn, technological progresg atfectz the rate
of further development. It 18 the inter-relationship

between industrialisation, development and technological



progregs, that hag inspired this modest effort teo enguire
into the level of tachnological progress of NTC, Zaria, az

a case study.

1.5 QUTLINE OF CHAPTERS

Thig diggertation containg five chapterg., Chaptar ohe
ig on introduction, statement of problemg, objectives of
the study, research hypotheses, justification, and the
outline of chapters.

Chapter two reviaws the relevant literature bhoth
theoretical and empirical. In chapter three, we discuss
historical development of the Nigerian Tobacco Company,
Zaria, 1its growth performances, constributions to ths
aconomy, cigarettes production procesgses, methodology,
gsources of data and limitations. Chapter four pragents
and analyses the data, interpretes the resultg and
discusses the policy implications.

Chapter five contains summary of the main ¢onclusions.



CHAPTER TWO

2.0 LITERATURE REVIEW

2.1.1 Concept of Technology

Technology has been varlously defined in the
literature. Three definitions stand out. First,
tachnology ig defined in termsz of human knowledge appliad
to production. Among the protagonists of thig gchool of
thought is Rogseger (1980) who conceptualizes technology as
the Kknowledge of how to econvert inputs into outputg,
Caprile (197%) views tachnology in termg of combination of
typeg of knowledge indispensable for the operation of
transforming factors of production into products. Schon
(1967) et al define technology as any tool or technigque any
product or process, any physical equipment or method for
doing or making, by which human capacity ig enhanced., This
approach, in short, sees technology as a process of
application of scientific kKnowledge to the production of
goods and gervices in contrast to pure science which ia
devolid of pragmatic application.

Second, technolody is visualized as extending to all
skillsg, Kknowledge and proceduras for making, using and
doing usgeful things. Stewart (1972), for instance, sees
technology in terms of methods used in non-marketed as well
as marketed activitiag, the nature and gzpecification of
what ig produced, managerial and hon-managerial techniques
as well as techniques directly involved in production,

gervices (such as administration, education, banking and



law}, and in terms of manufacturing and agriculture,
organisation of production unitg {of scals and ownerghip).
Norman (197%} conceives technology as the sum total of
knowledga, skill and methods related to the production,
digtribution and <¢onsumption of goodg and services
including the organisation thereof. Sharing the game viay,
Kenz (1984} seas technology as comprising all elements of
knowledge and know-how or management, buginesgs
adminigtration and marketing. UNCTAD (1977) defines
technology hot merely as the gystematic application of a
geientific or other organisged knowledge to practical tasks,
but algo as the gocial and economis atmosphere within which
such application has to take place, and pastulates that
technology has a g¢great impact on the structure of the
aconomy, as well as values and attitudeg., The upshot of
these definitions so far is three-fold: (i) technology does
not concern itgelf{ merely with the Knowledge of making
hardware only, but extends to administration, law, finance
and marketing, (i1} technology influences tha socio-
aconomics of the enviromment in which it operates and (iii)
the tachnology itseli influences that environment.
Thirdly, Farrel (1979) identifies technology as
knowledge which anableg the pogzseggor to efficiently
perform certain routine production assignments. This
conception hag heen categorized as gtatic. A good example
i8 Green Leaf Reception gtaff (GLR department) of NTC, tha
akills posgessed by this category of workers are limited to

routine performance of receiving tobacco leaf and does not



confay on them the underatanding of the scientifie
principles upon which thelr skills are hased, Yet to
othars, techhology is dynamic, 1t confers on the processor
not only the capacity to perform certain routine function,
but also the Knowledge to identify the s&clientific
principles governing his actions to suit changing
conditicns and circumstance, (Farrel, 1979). Qf typical
eyample 1ig the Job of a lsaf DPplender in primary
manufacturing department of NTC who is always faced with
the task of utilizing hig scientific Knowledge to determine
recaipts of various tobacco leaf and chemicals that desire
the taste and guality of a cigarette smoker. It is againsgt
thiz gituation that Bell (1970} conceives technology as
gskills to carry out technical function, a stock of
technical knowledge that is accessible to skilled people to
draw upon in carryving out their functions, instrumentsg of
production including toolsg and dsaploving the stock of
skilled people, technical knowledge and instruments of
production.

The implication of the foregoing concepts of
fechnology to our understanding of the meaning of
technology iz threefold. The first ig that technological
capability can exist at the level of the plant, firm, the
industry and the national econonmy, Second, 1g that
teachnology is capacity fully retlected in the ability to
affect certain functional activities such as planning,
production, facilities, A&istribution and marketing of

finighed goods as well as the ability to identify problems
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and finally find solutiong to them. Further, technology ig
a aourca of absolute advantage and  "structural
competitivenessg"” for which a nation has an opportunity for
changing the pattern of a country's comparative advantage
and a8 a way of replacing particular inputg used 1in

production.

2.1.2 Conditions for Appropriate Technology

In our previous discusgion of technology, it has
been sgaid that techhology ig heavily influenced by the
gocic-aconomic environment for which it is producad. Por
instance, it has been £aid that the difference between the
developed countries and less developed countries (LDCs)
arige from the difference in the gocio-economic and the
level of technology being usgsed in the lezs devaloped
countriesg, (Bell 1970). It is within thisg context that
Stewart (1972) argus that inappropriate nature of devaloped
country's techniques for underdeveloped countrieg arises
from the differences in the economic and ingtituticonal
anvironment hetween developad and underdeveloped countries.
Using the technological relationship between the advanced
and lsss advanced countries to itllustrate the concept of
appropriate and inappropriate technology, Steward {(1872)
identifieg four main areag in which technology may be
inappropriate if used in an environment other than that for
which it is designed.

Stewart argues that the developed country technologies



ig inappropriate £o the conditiong of LDC economieg bacause
of the skill acquisgition disparity. Production activities
in the devaloped countries ars generally gkill intensgiva
and the technologies in thesa countries are deszigned to
reflect thig condition. Therefore 8since the general
situation in the LDCs ig that skills are lacking, if such
technologies are imported inte an EDC, such skills will
either bhe provided locally or imported. Higgins (1959)
however arguss that developad countrisg tachniquag can only
be introduced in the LDCs if tep management and technicians
are brought f{rom abroad. This was the case when the bulk
of the Nigerian Tobacco Company was incorporated in 1960,
At that tima, there were no Nigerian tobacco technologigts,
Uptill today, the top managemsent staff are ztill
expatriateq,

The implication of thisg, according to Onyvemalukwa
(1974} is that even where the local labour acguired such
sKkill, it tends to perpetuate the use of davelopad
country's technologies in line with itg training.
Therefore, Schanmachers (1%73) argues that gince the LDCsg
are not particularly endowed with highly skilled manpower,
tha condition of appropriate technology requireg that
technologies being introduced in thege areag ahould be less
skill-intensive, simple to operate, to make, repair and
maintain,

Secondly, Stewart {1978) argues that emplovment
generation potentials disparity betwean the developed and

the lass developad countriss 1s another factor for
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inappropriatenesg of the technologies, She emphagizes
that while developed countries have abundant capital and
gkilled Ilahour force, the LDCg have an abundance af
ungkilled labour., Therefore, Onyemelukwe (1974) stresses
that technologiesg tranaeplanted to the LDC economies from
the advanced countrisg without modification have adverse
amployment effact,. It is tharefore obviouz that the
advanced country technologlies cannot golve the unemployment
problem in LDCs, Along this trend of views has been
axpresged, Stewart and Streaten {1973} argues that the use
of labour intensive technologies in the LDCg does not
increage output but rather geherateg increase in payment of
labour and thuas, discourages domesgtic investment since much
of the money paid to labour goeg into current consumption
ingtead of investment. But Sen (1968) opposing this,
arguesz that in moszt industries, labour intensive method
gavesg capital per unit of output. This situation is very
relevant in explaining the present retrenchment exercige
geing on in the Nigerian Tobacco Company, Zaria.
Furthermore, Stewart stragses that another
inappropriateness identified ig the organisational scale of
unit of production. She argues that the organization scale
of unit of production in developed country is large, while
1t 18 genarally small in LDCs because the entraprenenrs in
most LDCg cannot afford the cost of large scale plant.
Stewart also argues for digparity in income leavel.,
According to hey, tha trangfer of techhicques designhed for

a particular society with a higher income laval t0 ohe with
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lowar income level distorts the recipisnt economy.
Onyemelukwe (1974) views the lnappropriatenesgss from
the uge of domastic nature resources ag the fifth area. Ha
argues that if an imported tachnology doeg not make uszse of
domestic natural regourceg, but emphasizes the uss of those
imported, then that given tachnology may bhe inabpropriate,
However, the application of foreign technology without any
form of adoption to local environment in the less developed
aconomy hag reatricted the fuller and hatter uge of local
regources. Thisg is the cage with most Nigerian industries.
The Nigerian Tobacco Company is one of tha typical
examples of transnational corporation where the country
depends not only on imported technology, but also on
imported raw material inputs., Asg a result, the company
operatag at less than H0% capacity utilization. (Akingla,

1989}.

2.1.3 Problem of Achieving Appropriate Technologiesg in the
Legg Davelgoped Countries

Having digcussed clearly in preceding sections that
technology is environmental inclined and having examinad
the conditiong of appropriate technology, we now examine
the factor militating against appropriate technologlies in
the LDCs.

First problem identified by Sagastic (1979) ig that
the research and development carried out in the LDCs arse
mainly devoted to projects that have legs o0or no
technological relavance to the need of the domestice
aconomy. EXpresging same view in more broader form, Diwan
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and Livingston (1969) also argue that an attempt by
gcientists and researchars in the LDCs to internationalized
Regearch and Development (R & D) undermined <the
technological capacity of the LDCs. Thus, they emphasized
that the only available technology in underdeveloped
countries today are thoge developed in the advancad
countries and few currently searching for appropriate
technology.

gacond, Bruton {1970) argues that the uawillingnesgs to
adopt alternative technology where availabhle because of the
fear of untried production technologies iz another factor
militating againgt the achisevement of appropriate
technologies in LDCs.

Ekuerkhane (1978), Gyejide (1975}, Egbhon (1970} argue
also that sconomic policiesg pursued by thesgse countries
(LDCs) which emphasize importation of developed countries'
tachnologies and discourage production and adoption of
technologies which suit the socio-aconomic conditions of
LDCs is another problem militating against the achiavamant
of appropriate technoelogy in LDCs.

Falix (1966) further argusg that the developnent
strategles  adopted in most LDC which  emphasize
industrialization orientation toward larga-scale
production, high income product that serve the naedg of
high-income consumers, and the production of goods that
will gatisfy the gquality taste of international consumers
militate against the achievement  of appropriate

technologies. The argument here iz that transnational
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corporations «carry out their production within the
framawork ¢f import substitution, which impliesg production
in the host countrieg, using imported technology and gince
thair motive is to make profit, they would want to continue
their production activitises with thoge techniques which
will enhance profit to then. Therefors, this will
digcourage the development of altarnative technology which
could be economically viakle to host countries but
jeopardize the interest of the parent organizations.
Thug, the uge of the advanced country technologies in
the LDCs continue to bhe unabated, thus making it more

difficult to optain and develodb indigenoug alternative,

2.1.4 Measurement of Technological Progress

Devine {1979) argues that techhological progresas can
be measursd 1in two summarized forme namely; input and
cutput measure.

Input method measurss the cost of product input in its
money physical unit; output on the other hand measures
project which complete the progress of technological
progresgs and emerge succesgsful,

From tha input gide, the asgumption ig that the larger
volume of R and D expenditure, the more will ke the
activitiez in innovation, particularly at the stage of
bagic research leading to some invention,

Therefore 1n this method, the statistics of
axpenditure on regearch and development is taken in aithsr

absolute terms or as a proportion of total annual budget of
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the firm, 48 a measure of technological progress.

Kamien and Schwarz (1982) on the other hand argue that
the research and development spending is treated as a flow
cost rather than investment, thereby ignoring the
accumulation of knowledge and know-how which in actual fact
consfitutes an assget, This thug is a major limitation.
Despite this, R and D expenditure ig widaly ussed index of
technological progress.

Secondly, the measure of technological progress
through the pumber of scientists and enginears sngaged 1in
kR and D ig another input type of measurement. Heare it is
assumed the greatar the numbser of personnal, the more will
be R and D activities of the firm or research organigation.
The limitation of this mathed, though similar to the
initial one, 1ig that it emphasizes jindividualg doing
regearch wark indapendently, that is who do not bhelonhg o
pither a firm of research organisation are likely to be
left out by thig indeyx,

From the output side, is the use of patent issued o
sale of new product, Comanor and Schaver (1969) argue that
gince all inventions may not be patentanle agually, the use
of patent as methnd of meazurement for technological
progregs is a sef hark. However, taking the number of
potents as a measure of R and D activities iz a partial
inde: and thus popular for empirical studies.

A further ocutpul measure of technological progress 1s
export. Tha argument here ig that since trade rastriction

are so impertant in the LDCs, it is only exports that meet
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internaticnal efficiency criteria. This method has been
criticized on the ground that export may be the result of
factor differences or successful technological progress.
Thus, exports will be an 1inadequate indicator of
technological prograss,.

However, following the argument so far, there 1is no
unique method of measuring technological progress, the

decision 1s left to the regearchers.

2.1.5

A convenient starting point for our study of the
theory of technological progress ig the discussion of the
neo-classical production function. This 1s because the
microeconomic analysis of the theory of technological
progress is based on the neoclassical production function.

A production function can therefore be defined as a
mathematical function which relates to the quantities of
inputs and quantities of output within a prevailing
institutional circumstance and by the existing state of
technical Knowledge. Ekuerkare (1973) also defines
production function in terms of the available techniques of
production from which the firm must choose, given factor
prices.

The underlying assumptions of the neoclassical
production function are as follows:

1. The assumption of only two factors - labour and
capital.

2. That factors are substitutable and almost infinitely.
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3. That there are no fixed propoertions.
4. That labour and c¢apital are homogenous.
5. That production and distribution are inseparabls,

The theory of production can be and has bean developed
using Many approaches and following different
methodologieag, We have attempted in thig work an approach
inclined towards empirical sconometrics. The approach is
akin to the Lead given by Allen (1938) and similarly
amplified by Wynh and Holden (198C). However, for the pure
theory of production ges any s2tandard test on micro-
RCONOMLCE,

In order to examine the above Concepts with specific
form of production function, we sghall now apply the theory
1o two gpecific, bhut well known production functions: viz
the Cobb-Douglasg and Consgtant elasticity of substitution

(CES)} functions,

2.1.6 Cobb-Douglas Production Function

The Cobb-Douglas production function iz the most
popular method of analysis in applied rasearch hecause of

itg gimplicity. The func¢tion assumes the following:

1. perfect competition
2. homogeneity of labour and capital
3. the game level of wage and profit.

The Cobb-Douglas function hag the following features:
1. It axhibita constant return to g¢ale, if c¢apital and
labhour are increaszed in the zama proportion.

2. The production function reveals diminishing returns to
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deneral form of the Cobb-Dougiag Production
function for two factor inputs is;
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The Cobb-Douglag production function js gingle varied

and continuoyus {for K » ., L > 0), The marginay Products
of ecapita: and labouy are:
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d¥/dL = e, e, B L% (3)

By (2) and (3) assuming ¥, K and L are positive K > 0, and
L » 0, so that &, > O and &, > 0, then the second order

derivatives are:

2 Fa -
avi/diK — = 4}
asy/ 3L, Lo =0,7 - t":'2“9'2:'1) r (%)
LH L&

and the marginal rate of technical gubstitution of X for L
ig

MRTS, p = -dk/dL = AY/dL + d¥/dX = MPL/MPK (6)

Hence the elasticity of substitution of the function is

R/ /(KDY L 4 (1)

“ = TTORTS T IMRTE)

Inverting and multiplying confirmg that the slasticity of
subgtitution ig indesd unity at svery point on the Cobb-
Douglag production function,

Testing for the homogenaity of the funetion, let the
level of inputs increase by a factor u, so that the new

lavel of output Y ig given bhy:

Y m @ (pK)% (WL} w p™*™ (8)
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and the dagrees of homogeneity is epe, I[f epesl, there
is constant returnsgs to scale. If e +g<l, there is
decreasging returns to scale and for S +§>1, there 18 one

increasing returns to scale.

2.2.7 Constant Elasticity of Substitution

For years, the Cobb-Douglasg Productioh Function or
one of itsg wvariants was used almost exclusively in
atatistical studies of production functions and 1in
theoretical analveis of a wide variaty of problems,
Presumably, the mathematical simplicity of the function
ovarcome obhjectives of ifs crucial limitation (i.e. the
units of elasgticity of substitution). In 1961, howaver,
Arrows, Chavery, Minhasg and Bolow, popularized a new <¢lass
of production function that is mathematically simple cften
statigtically practicabls and characterized by a constant
elasticity of substitution. Since that time, the function
has peen dominant in literature.

The CES function conhtaing three parameters, two
introduced ag constraintsg of integration and one attributed
to the assumption that the elasticity of substitution is
congtant, In Appendix VII for instance, tha parameters are
., b and 2 (g = efficisancy; b = input intensity; e =
gubstitution). The role of e, in the CES isg identical to
the role of e, in the Cobb-Douglag production function.
CES function is implicit in the derivation of the Cobb-
Douglas function. In particular wheh bzl, the CES function

redquces to Cobb-Douglag Ifunction. The technological
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progress usged in thig work wag derived from CES function
{Chen, 1981),.

2.1.8 Clazsification of Technological Prooress

The classification of tachnological progress may bhe
approached from two stand points which depend upon the time
pariod under analysis (Fergesrson, 1976), That ig, one may
chiefly be concerned with the offect of technological
progress during a period in which input supplies are
relatively fixed. Thisg 1s the Hiek (1932} approach. On
the other hand, one may focus on the longrun effects of
technological progress when input gupplieg are allowed to
adjust to economic condition. Thig is the approach of
Harrad (1948}.

The Hick (1932} classification of technolegical
progress smploys the concept of marginal rate of technical
substitution (MRTS). In a given capital-labour ratio,
technological progress 18 aither capiltal using, neutral or
labour using according as the marginal rate of technical
gubstitution of ecapital to labour decrsasges, remains
unchanged or increasges., The essence of Hick (1932)
definition iz as follow:

"At any given time there 1ig a prevailing input- price,
given an economic operation, the input-price ratio tends to
an equilibrium capital-labour ratio at the point where an
igoquant 1s tangential to isocost curve'. At this point
the marginal rate of technical szubstitution equals the

input- price ratio. Technelogical progresg 1is then
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represented graphically by the shift of isoquant toward the
origin (Appendix V). Therefore, holding constant the ratio
of labour to capital, technological progress is  said to
he capital- saving (labour-using) if it raises the marginal
product of labour in greater proportion than the marginal
product of capital. And 1t is labour-saving (capital-using)
1f it raisesz the marginal of capital in greater proportion
than the marginal product of labour. And 1t 18 neutral if
it leaves unchanged the ratio of capital-labour.

Harrod (1948) classification of technological progress
employs the concept of capital-output ratio. To him,
technological progress 1g capital-usging, neutral or labour
using, according as the capital-output ratio increases,
réemain unchanged or diminishes. More succinctly, given the
rate of profit technological progress is said to be capital
saving (labour using) if it lowers the capital-output
ratio; neutral if 1t Jleaves the capital-output ratio
unchanged and labour-saving (capital-using)if it raisesg the

capital-output ratio.

2.1.9 How Societies Progress Technologically

The study of the way in which societies progress
technologically and the gpeed of progress ig not only the
preserve of the economigt. Economists can identify the
main strings of progress, but their pervasiveness and
acceptance in societies is not a purely economic matter.
The spread of new knowledge for example depends on itg rate

of adoption and diffusion and this raises questions of



motivation, the willingness o assimilate new ideas and to
break with custom and tradition which impinge heavily on
territory oaccupiad by development sociocleogists (Arrow,
1962). The relative importance of different factors
contributing to progress,and the speed of progress itgelf,
will vary from country to country according to its stags of
development and a whole complex of =ocial and economic
forceg. Therefore for sgimplification, we shall confine o
four main sources of progresg which are significant to any
society.

Firstly, "invention or innovative activity of the
entire native pobulation", All societisg are endowsed, to
some degree, with potential gupply of inventors, innovators
and risk takers even in the absence of imported technology
and parsonnel {(Arrow, 196Z2). It is the 2margence of clasgzes
of parsong that technological progress will primarily
depend onh the early stages of developmeut., Econownic
backwardness in many countrieg may quita legitimately be
traced bhack to a relative shortage of inventors,innovators
and risk- takers. It ig fairly well established that sonmz
cultures and some environmentg are more amenable than
others and in the past have provided a grsatsr supply of
antrepraneurs,. The growth during Britain’s Indusgtrial
Revolution was primarily attributed to abundant supply of
investors, innovators entrepreneur and risk-takers, with
the accumulation of capital plaving an ezzentially second
role. Technical assistance programmes in developing

countries are designed to foster innovation, particularly
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the adoptich of new goods which may be a powerful factor in
aconomic development by acting asg an incentive to producers
and workers to increase their surplus for exchange.

Secondly, the process of commercial intercourge ang
the exchange of information through trade which is oftan
raferred to as the "cultural diffusion process”.

Thirdly, through "learning by deoing" which rafers to
the accumulation of experience by workerg, managers and
owners of capital in the course of production which
enables production efficiency to be improved on in the
futura., For ingtance "at any point in time, new capital
g00d8 incorporate all the knowledge available based on
aceumulated expariance . but once bhuilt, thalr productive
efficiency cannot be altered by gubseguant learning®
{Schumpetar, 1934).

Finally, through education or what is commonly called
investment in human c¢apital. Ihvestment of this nature
takes many diffarent forms, including expenditure on health
facilitises, on the job institutional itraining and re-
training, formally organised education et¢. Invesgtment in
human capital can overcome many of the characteristics of
the labour force that act as impediments to greater
productivity, such as poor health, 1lliteracy, un-
receptiveness to new Knowledge, fear of changeg, lack of
incantive and immobility. Improvement in the health,
education and skill of labour can increage congiderably the
productivity and earnings of labour and may be pre-

conditions for the introduction of mora sgsophisticated,
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advanced technology applied to production .the capacity to
abgorb physical capital may be limited among othar things
by investment in human capital.

We may sum up the digcussion 80 far by saving that the
sources of aconomic progresg ¢an be traced to variety of
factors. but by and large, investment which improve the
quality of exisgting physical and human resources increages
the quality of these same productive rvegourcesg and raigeg
the productivity of all or specifie resources through
invention, inhovation and technological prograss have heen
and will continue to be primary factors in stimulating

economic growth in any society.

2.2 EMPIRICAL LITERATURE

The pioneering work of evaluating a frequently used
production was Jjointly developed by Paul Douglas with
chance Cobb in 1929,

Dougias collected annual  aggregate data for
manufacturing sector in U.8.A. from 1899 to 1929. The
result obtained Dby Douglag confirmed the model
gpecification of constant return to zc¢als and hence unity.
In other gsimilar studies of the manufacturing industries in
the U, 8. A, Douglas carrisd out sesgtimates of the
coefficient which approximately, capital coefficient
exhibit increase and constant return to scale,

Douglas work vreceived c¢riticisms basged on the

fnllowing premises. The specification of labour and capital

ag thea only factor 1inputs, s8ince the inclusion of raw
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material is worth-while. Second hig bhiaged measurement for
capital input in the production process and finally for not
giving a sgerious congideration to the issues of
technological progr&ss.

At a conference in 1961 an option to Cobdb and Douglas
production function c¢alled consgtant elasticity of
substitution {(CES) was jointly presented by Arrow et al.
They agsumed a constant and non-unitary alasticity of
gsubgtitution which makes it diffsrent from Cobb Douglas
production function. Arrow el at (1961) used the cross
gection data to study the output and labour inputsg for
panufacturing industrias, Their findings and conclugions
indicated that tha elasticity of substitution was different
from zZero and unity.

Hilderbrand and Liu (1965} carried out a gtudy of
production function for two digit U.8. industries. Asgsuming
competition 1in both factor and product market, profit
maximizing equilibrium, constant returns to scale and the
neutral technical progregg they aimed at estimating
industry producticn functions. To build a trend of
analysig, they criticized Arrow &l at {19961} that their
assumptions were gquite unhrealistic and that if one was
attempting to explain movements in value-added per man,
other capital per-man should be included as an average
wage. The gzpecial features of this production function
weré the presence of two labour variables viz productive
and non-productive workerg and the allowancesg for improved

quality of labour and technical progress in capital viz the

28



exponents of the input variables.

Yu KHeing {(1993) worked on the choice of production
functions of the United States manhufacturing industries. A
new CES production function that has Cobb Douglas and
Leotilef function as special cases were considered for non-
durable goods and durable goods sectorg in United States
mapufacturing. Translog and CES function cannot be
estimated properly due to muilticollinearity, whereag the
Cobb Douglas and new CES functions yield coefficients that
are gignificant. He thug cconc¢luded that Cobb Douglas
function cannot he rejected, but that new CES function has
the maximized value of the likelihood function and the
advantage that ths variable output slazticity with respect
to inputs can be tested.

Yauri Wu (1993} estimated the scale factor intensity
and sefficiency in the Chinese c¢pal industry. Using the
Chinese indugtrial gzurvey data in 1985 and a stochastic
frontier model empirical analysisz was made. He found that
labour intensgive enterprisges were on the avarage, more
afficiant than capital intensive oneg. 8Second that there
were no gains from economies of scale in the =sample and
third that the existencs of a two-tier price system greatly
influenced the performance of the Chinese enterprigas, He
algo obgerved that wines like the country and the
prefectual level onses were able to ovarcome disadvantages
aggociated with small scale and to benefit from other
gources of efficiency. In all, he revealed highest

efficiency rating.
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Investigating the technological progress in under-
developed sconomiesg, Hill, B and Xalirajan {1993) examine
technical efficiency in the indian garment industry, based
on the country's 1986 censusg of small industry. Drawing on
a sample of 2250 firms their analysis suggested that inter-
firm variation in efficliency are very c¢onsiderable., The
gtudy then investigated the correlates of this wvariation
findingg; in particular, the positive correlation hetwsen
technical efficiency and each of axport orientation,
financial integration and female participation in work
force. He thus, concluded that a significant level of
labour-capital substitution exist in the industry.

JHA, R, M.N Munty, Satya, Paul and Bhosgkara Rad (1983)
examined the Dhiases of technical changes, factors
gubgtitution and economics of scale in four major
manufacturing industries (viz ¢ement, electricity and gas,
cotton textile and iron and steel)} in India., Thay egtimated
the translog cogt function. Using the annual time series
data covaring the period 1960-81 to 1982-83, the rtudy
reveals that technical change has been biased towardg the
use of labour and materials and against the use of capital
and energy in alectricity and gas indugtrieg. In cotton
textilesg, the technological changes have shown the opposite
biagee. Significant economisz of ecale exist in the
production of electricity and gas. Enough avidence or
subpstitution possibilities among factors of production in
all the industrieg was alszo found,

Raijeevan Sinhas {1993) attempted to asgcertain the
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relationghip between various formg of participation (FP)
and technical efficiency of the firms in Indian indusgtries,
The exercise covers 164 large manufacturing companies
distributed evenly across four industry group. The
distinetion betwean forms of FP was made. The firm level
analysig clearly brings out a positive and gignificant
influence of foreign equity participation on technical
efficiency. He thus esgtablished that the impacts of the
form of foreign participation variez from industry o
industry. Greater teachnical efficiency however, does not
implies greater volume o¢f exports, and that techhical
efficiancy hag no relationship with export in thres
industry group and a significant negative relationship in
one industry group. He therefore concluded that equity
participation by international businesgs  sgeems to
congistently lead te higher efficiency in all industry
groups. Other forms of foreign participation could be
equally (1if not more) significant on a case by case bagig.
Malta's (1973) u=ed Kenva thres digital industries to
estimate the elasticity of subsgtituticon for the years
1963-1966. In her findings, she establishes fthat slagtficity
of substitution was greater than unity and this suggested
that given the differenhces in the relative priceg of
output, cost of minimizing production, firmsg would teand to
substitute that factor which is relatively cheapsy. This
further indicate increasing intengity of the firm over tims
degpite the abundant labour supply with perfect supply

elagticity in the Kenyvan economy. To this tharefare gshe



concluded  that modern indugtries in the devaloping
aconomies tendg to exhibit similar technological feature as
compared to thair counterpart in the daveloped countries,

In Nigeria, Liedheld {1966) estimated a Cobb Douglas
production function for eastsarn Nigerian industries.
Although hs established that the industriag wars
experiencing an increasing return to scale, his fundamental
criticism was that hig regult failed to represent the
entire country and perhapg also he employed value-addad
instead oif output asg dependent variable Dbacauge ag he
argued, there are no aconomies of scale in the use of raw
material. Hakam {1986) estimatad a Cobd Douglag production
function for the Nigeria economy.He therefore establlshed
a constant slightly increaging returng. Hs was criticized
for hia inability to digaggreagate 20 ag to demonstrate
differences in production relationship between industries.

Osagie and Odaro (1975) carried out a "disaggregate”
Cobb Douglas production function which have twg labour
variables and three capital variables, Labour was
digaggregated into Nigerian labour and foreign labour while
capltal was disaggregated into non-residential building,
machinary, agquipment and transport equipment.

The mpdel produced reasonabkle good fitsg though the
digaggregated components of capital in the modelg are not
significant. The resultsg show high ocutput alasticitiss for
labour than for capital. This then indicates & likely
relatively labour- intensive technique emploved in the

Nigarian indugtrial gector. This shows consgistency with
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the evidence provided by Hiedhelm {1966),

Kazi and Odama (1981) studied the issue of factor
ghares techhological prograss and relative efficiency in
selected Nigerian industries. The empirical result ghowed
that 67 percent of industries exhibited technology
progresg. For C.E.8. they indicated that 16 parcent of tha
industries showed elasticity of substitution greater than
one. These indicated that the organiged sgector in Nigeria
lack the opportunities of an existing pocl of unamploved
labour. Algo, technological progress appeiars to be a
negligible factor of the determinants of growth of output
per annum, 11 of the 29 industrieg shaowed positive
contribution to production with fixed factors. This they
argued may be accounted for by such factors as
antrepreneurial ability to train manpower including
administrativa persgonnel and eguipment of production.

At a similar enquiry Kazi and Qdama (1981} sought to
explain tha rate of capital-labour subsgtitution on time
seriez production function in the manufacturing industries
in Nigeria. Thelr work faced a number of criticisms, that
they relied solely on aggregated data from =econdary
sources which doesg not reflect the character of the
individual industry production function.

Omogegbon {1986) estimated the production function of
the Nigerian Tobacco Company 2aria {NTC). He postulated the
Cobb Douglag and constant elagticity of substitution (CES;.
He found that technologlcal changes of NTC was factor

augumenting and in particular, labour deepening. He further
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estimated that innovations ware not present in the
operation of the indugtry. His major criticism was that he
uged a cross sectioh analysis which wag quite too few to
obtain a reasonable result and analyse clearly the
technical position of the company.

Folliowing the method of Omosegbon, Muga, M, R (198R)
adopted an empirical analysis of the production function of
tha textile gub =2ector of manufacturing sector, Ta
establigh his findings, he advanced three hypothatical
preposition with respect to the character of the firm's.
Production function. First that the united textile limited
{UNTL} operated a capital intensive production function.
Becond,that the firm experiehce increaging returng to its
efficiency in the procesgs of production. He therefore,
egtablished that manufacturing in Nigeria wag highly
gangitive to tha uze of raw materials and that UNTL
generally experienced increaging return to scale. This
finding theoretically, implieg that the firm has not
reached a g¢global maximum. Thig he attrihuted to
imperfection in production techniguas and factor
gubstitution in terms of technological <C¢hanges, he
gstablighed that it contributed about 47% of the firm's
output paery annum. He further obsgarved that those
technological changes were both capital deepening and raw
material intensive and that the firm exhibited elasticity
of substitution less than unity.

On the whiole, he followed Maltag's conclugion that the

import substitution industrialization strategy with respert
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to the unemployment problem, gectoral linkage and transfer
may not be generally in Higeria.

Thuoma (1992) appraised the technological progress in
Nigerian Leather industry.He tested three hypothesges.
Firat, that the Nigeria Leather Tanning indugtry had
aovartime experienced low rate of technical progress. The
second, that output level in Nigerian Leathar industry
depended on the import level of the industry. Third, he
hypothegizad that the acquisition of tanning machinery,
spare parts of tanning machinery and chemical depended on
import capacity of the economy. He thug contsnded that
lsather 1industry was characterized by low rate of
technological progress which is 4 reflection of the absence
of research anhd development activities and enginesring
facilities in the industry. This in turn reflects the weak
presence of the capital goods sector of the WNigerian
sconomy. The short coming of the work include its inability
to compare pericd to period of the technological progress
through the efficiency parameter overtime.

While there have been geveral studieg on production
function and technological progresg in manufacturing
indugtrieg as reviewed above, they suffer from three
principal weaknegses, Fiyst, almost all are basad on
production technology of the Cobb douglas or CES (with the
axcaption of Jha, R. et al (1993), Yu Hsing (1993)), Second
the time period covered by these sgstudies rarely eXtended
beyond 1980's. Thirdly and perhaps most significantly, all

guch studieg, with the gole exception of Omogegbon (1986}

35



and Rabiu (1988}, considered capital and labour to be the
only 1inputs into produetion. Since other inputs like
material inputg are vary significant congtituents of cosgt
of production. It is pos=ible that their exclusion in an
analysig of production functionsg would significantly alter
the eastimates of elasticities of substitution and

technological progress,



CHAPTER THREE

3.0 RESEARCH METHCODOLOGY
3.0 THE NIGERIAN TOBACCO COMPANY: A SURVEY

This chapter places the Nigerian Tobacco Company in
pergpective. It surveyz its higtorical growth and
development ag wall ag it's contribution to the aconomy and

tachnology of cigarette production.

3.1 BRIE¥ HISTORY QF NTC, ZARIA

The Nigerian Tobacco Company wag first established in
1904 as an import frading where all tobacco products were
imported and marketed by various trading companies. By 1933
the British-American Tobacc¢o Company Limited (BAT)
established a pilat factory in Oshogbo. This factory was
manufacturing c¢igarette from imported leaf. In 1937, the
firgt full gcale factory was opened at Ibadan and in March
1957, NTC was incorporated ag tha succeasgoery of British-
American Taobacco.

NTC stock holding reveals that in May 1960, BAT
offered for sale to the public in Nigeria, some of the
ordinary stock of the company more ghareg were sold in
1964. By December 1980, the number of NTC stock stood at
fifty thousand. The company authorised share capital
inereasad to N50 million as at 1987. British-American
Tobacce Company Limited held 119,700,664 stock unit 59.80%
of the issued share capital of the company as at 21st

Dacember 1994, (2nnual Report 1994), Sea Table 4,
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The company currently hag one factory left out of 3,
at %aria establighed in 1959, It's first factory at Ibadan
asstablished 1957 waz about down in mid 1994 and much of the
machinery rscommigsioned to Zaria. This was in ordsr to
generate gubgtantial saving from freight and administration
costs and to sharpen the focus of product quality. The
sacond factory at Port-Harcourt estahlished in 1832 was
earlier closed down in 1982 due to high degree of amuggling
which advergely affacted the sales of locally manufactured
cigarettes (Annual raport 1989).

The eompany manufacturez and market cigarettes.
Tneluded in its portfolin ares such well known brands as
Bicyele, Excel, High Society, John Player, Gold Leaf,

Sweet-Mathol, Three Rings, Trend and Will Mars.

38



3.2 ANALYSIS OQF STOCK HOLDERS.
The company has share capital of N200,000,000 as at
1994 held by stock holders as followers.,

NIGERIAN NUMBER QF STQCK~-HOLDING

HOLDERS NOQO %,

1 - 500 2,489 273 0.19

501 - 1,000 9,281 2,705 1.35
1,001 - 5,000 30,717 29,344 14.67
5,001 - 10,000 4,098 12,530 6.27
10,000 - 15,000 2,477 14,112 7.06
15,000 - 20,000 257 2,249 1,12
20,001 - 25,000 84 947 0.47
25,001 -~ 50,000 161 2,758 1.38
50,001 - 100,000 76 2,608 1.30
100,001 - ABOVE 64 12,374 6,19
SUB-TOTAL 49,694 80,000 40.00

NON-NIGERIANS

RAT CO. LTD. 1 119,723 59.86
QTHERS. 57 2717 0.14
49,746 200,000 100.00

L - oy  re L o L e Y L I TN
iy et r T r

Saurce: Annual Report and Account (1994).

3.2 GROWTH PERFORMANCE

In agsgegging the growth performance, we shall he
concernsd with growth performance indicatorsg as defined in
the Fadaral Office of Statistics industrial survey. These
measures include gross output, value-addad industrial cost
and g0 on.

The growth performance of the company ig to give a

brief ovarview of the Nigerian Tobacco company Zaria.
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Looking at (Table II) for instance, it ig easy to obgerve
the phehomenal expansgion in the company bhetwaepn 1982 and
1994, The value-added in real term was over N10OD,000 in

1982, it rose to over N65 million in 1984 and over N107

=

million in 1986. This trend continued until 1994 when it
hit the ceiling of over 1322 million (Annual Repotrt, 1994},

The same goes with the gross profit. It's value was
434 million &as at 1982, It roge to over 1563 million az at
1993 and increagad by less than 10% by 1994, The game
pattern of growth is replicated in nearly the rest of the
indicators (see Appendix II). The ghort fall of 1994 was
attributed to frequent interruption in supplieg to the
market due to irregular avallability of forelign exchange to
finance the import of the small but eggential proportion of
the company's inputs, As a congaquence, the company
suffered about 25% reduction in salegs volume in 1994
(Annual Raport 1994).

Taking the period 1984 to 1985 the growth rates seen
poor (gee Apppendix IV). Between 1986 and =arly 19908, the
company experienced the peak due to the export boozt of
tobacco leaf which aasisted the company in tackling the
cogt of foreign exchange as initiated by the Structural
Adjustment Programme. The general decline in growth rate of
the company hetween 1993 and 1994, was attributed further
to inability of the company to look inward for sources of
raw matevial input esgpecially spare parte and machinery. It
was also observed that within this pericd, there was the

increazing use of capital intengive technology much of
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which were importad. {NTC at a glance 1891).,

3.3 CONTRIBUTIOR TO THE ECONOMY
3.3.1 Agricultural Activities

Nigerian tobacco company oberates one of the most
efficient agricultural extensgion services in the country.
NTC, extensgion work, among its 17,000 farmers has important
benefit of teaching the £farmer current practice of
mechanization, crop rotation, uge of fertilizers ete¢ which
they apply not only to tobhacce growing but algo to the
cultivation of f00d and other Ccrops.

NTC also provides to the farmers free geed and other
agricultural inputs such as tractors, ploughing machines
and fertilizers on cradit. Through thaga tobacco farmers,
NTC inject about N5 million annually into the rural
aconomy. This has contributed significantly to food crop
production and algec helped to halt the drif{t from rural to

urkan areas.

3.3.2. Empbloyment

The cigarettes factory owned and operated by NTC at
Zaria gives full amployment for 2,100 persong, and casual
and seasonal employmant for another 1000 {NTC at a glance
1991},

The company algo provides contributiong to emplovee's
pension schemes. The funds generated by these contributions
are in turn integral parts of the Nigerian economy.

NTC hasg distributors all over Nigeria whose anhual
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turnover exceed N116.00 million. They give direct
employment to about 660 persons while thousgands of
retailers earn at least a part of their living from selling

NTC brands of cigarettes (NTC at a glance 1991).

3.3.3 Manpowar Training and Developmant

About 2100 persan are directly employed by NTC. Of
its 186 management staff, 175 are Nigeriang (NTC at a
glance 1954}, |

In su¢h a highly mechanized company a8 NTC the
davelopment of supervigory and teaching skill is very
important. Thug staff training and development is a major
agpsact of the company's policy.

NTC has a training centre at Ibadan where most grades
of staff are trained. For most advanced and specialized
training, NTC managers are sometimeg gant overseas,

The result of this programme of training and
development can be seen in the high calibre of manpower in
the company, and in the improvement in the efficilency and
performance of 1its employees. The programme has also
provided high level manpower for the public and private

sectors of the Nigarian economy.

3.3.4 Linkaqe Rffects

Nigerian Tobacco Company has for a long time played
a leading role in the development of the economy. Twenty-
one years ago, NTC in partnership with Timeg Pregs Limited

established Niger Park Limited to produce packaging
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materials for NTC and other manufactures, More so, NTC has
contributed to the development and extension of other such
companies in the country by providing them with necesgsary
incentiveg,

Tobacco farming has alzo created a demand for certain
goods and services leading to the establishment of gsmall-
gcale businesses in the rural areas. Thege include
mechanized Jland preparation by NBC sponsored or NTC
financed tractor contractors, and the manufacturer of
simple farm implements, These small buginessmen and 17000
farmers with about 68,000 rely mainly on NTC's prosperity,
NTC contributes to social development in the various
communities in which it operates. Those contributions range
from sports promotion and participation in community
affairs to the award of scholarship for studiag in schools

and universitieg {ges Appendix I).

3.3.5 Efforts to reduce Foreign Exchange CQutflow

Local sourcing of raw materials 1s not a recent idea
in Nigerian Tobacco company. For vyears, NTC has
conglstently worked on ways of reducing its dependence on
imported raw materials. Unfortunately gome of the exgential
components in c¢igarette manufacturing, such as cigarettes
papers, cellulosge acetate, filter fow, cork tipping and
aluminum £foil bounded to paper are product of highly
capital intensgive industries located only in very few
countries of the world. Such components and some machine

gpare-partg must be imported before cigarettes ¢an be
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produced in Nigeria except a further and detailed regearch

ig undertaken, such capital-intensive goods cannot bDe

obhtained for now. As further steps toward azelf

suffiiciency, NIC has, in the recent past, taken the

following staeps:

a} Use of local rather than imported starch and adhesive.

b) Fabrication of goma machine &pare-parts in the
company's own workshops and local purchase from the
Federal Institute of Indugtrial Research, Oshodi,

¢) Elimination of certain imported items from the
company's packaging.

4) Use of locally produced "karte” paper instead of over

printed imported wrappers.

NTC alzo provides credifs to small-time businessmen
who produce gome of the implements the company would hava

imported.

3.4 CIGARETTE PRODUCTION PROCESS

Cigarstte production process in NTC ancompasgzes the
following departments OGreen leaf recepticn, Green leaf
threshing, primary manufacturing department (PMD} and
gecondary manufacturing department comprising of cigarette
making department and cigarette packing department. All
thege departmentg are interwoven.

Green 1saf reception is the department highly involved
in the receiving raw tobacco from buying centers and

adequately arranging in form of g¢grades for further
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procesgsing in greeh leaf threshing.

3.4.1 Green Leaf Threshing

Leat threshing can be gimply pui ag the geparation of
gtem from Ilamina in a tchacco leaf. The green leaf
threghing is a gection of production process and it

perrorms the following functions:

3.4.2 Pregrading

In this department, raw tobacco leaf ig received in
grade as laid down at marshalling area from Green Leaf
Reception (GLR) and check weighted. Thig ig then carried to
the pre-blending tables with 20 feeding boxes., This allow
for primary ¢rading to take place as leaves are fed from
the feeding boxag on to the tables in accordance with the
blend receipt advised by the leaf hlender.

The tobacco 18 transported to the tipping and tie laaf
cutters where the hutts are untied and the tips are cut.
The butts are conditioned at first conditioning cylinder to
17 - 18% moisture content hefore heing passed through the
Iirst sand reel whers fines and sand/silica are removed.
The tobacco is further passed through the proportioning
units on to the packing tables. At the packing tables,
foreign matters are removed and clean tobacco #ent to
gecond conditioning cylinder where it is conditioned at 20
- 21% moisture content. At this moiszsture content level,
tobac¢o 18 made pliable ready for handling at threshing

line,
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3.4.3 TIhreshing Processes

The conditioned tobacco 1leaf is fed through the
feeder/refuser assembly onto the first thresher. Here, by
the action of thresher teeth and basket, the lamina
particles are torn off the tobacco leaving the stem, soms
of which may be flaggy. By the action of air flow through
c¢lassifier and separators, the light particlies, usually
lamina, are air-lifted to a geparate conveving line while
the heavy particles usually etem are further passed for
further cleaning exercise. Thess actions are repeated
through other three thrashers and setg of classifiers in
order to obtain clean stem and stem f{ree lamina at
accaprahle particle gize distribution. All recovered lamina
are passed into the gilo ready for redrving while stem ig

conveyed directly through the stem spraying machine,

3.4.4 Redrving
This comprises of processes of cooling, drying and
raordering of lamina and stem through their respective
redrying machines to an acceptable storage moigture
content. This i1s achieved by the action 0f cooling tons,
hasterg and steam.
Stem 1s dried down t0o a moisture content of 11.5 -

12.5% while lamina is dried down €0 13 - 13.5%,

3.4.5 Prising
At this zone, «lean gtem iz bagged through the stem

digcharge unit. The bagged weight of 20 kgs iz
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automatically achieved throﬁgh the mechanical/electrical
arrangements on the convayor called the weigh belt., The
lamina is passed through the press where fthey are
automatically weighted and packed into cartons at 200kg.
Both bagged stem and cartons of strapped lamina are pagsed
to leaf warehouge for storage and gubsgequent uge at the
primary manufacturing department (PMD). Other supplementary
gsarvices that enhances leaf threshing are obtained from

quality information bigaction and record offics,

3.4.6 Primary Manufacturing Process

The basic inputs of the PMD is the separated lamina,
gtem and even fines Kept in the leal warehouse.

Rvary cigarette contains several graders of tobasco
which could be 20 or more. Each grade has 1its2 own
c¢ontribution te the smoke desired or the physical
properties of the c¢igarettes eo.g flavour, aroma, taste,
nicotine and sugar level, filling power etc. Those are
carefully worked out py the Hlender who produces a recipe
that will give the smoker of that brand the type of smoke
e enjoy's.

Each brand hasg its ownh coded blend number assigned to
it, There are laid down proceduresg for isszuing lamina bale,

stem hage and fines for PMD for processing.

3.4.7 Lamina Process
Full operation zize at PMD is 6000kg consisting of

ahout 4300kg of lamina (fineg inclusiva) and about 1500kg
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of stem. The lamina composition of 4500kg comprises of
various types of crop and grade, These crops and grades
have their various rates of retention of steam and water.
Therefore they ara processed one after the other.

The redried tobacco bales, through expected at 12, 5%,
moisture content sometimes come to PMD as low as 7 or 8%.
The first conditioning cylinder called direct conditioning
cylinder jacks the moisture up to between (19% - 20%).

The conditioned lamina 13 then passed through an
arrangement of gravity feed pipe (GFP) and a metering bhand
for uniform feed rate, and then over a set of siere to
ramove fines and dust particles sizesg of about 6mm go into
the casing cylinder while particle size of less than 6mm
are sieved and added as ex-lamina cutter.

The lamina containers on 1its journey through the
casing cylinder to the blending bin where all grades in the
operation are spread evenly in layers and leaf for
sufficient time for the moisture to even out. When the
processing continues, the discharge end of the bin is done
with the aid of doffers filled at the discharge end of the
bin. The rotation helps in blending the lamina properly.

Lamina now goeg into the milli cutters and cut at 30
cuts per inch. The cut lamina joins the GLT fineg, small
particles seleved pre-casing cylinder, and these siaved
pre-cuttings in a hopper from which all are fed through a
metering band to the super conditioning cylinder. There in
super conditioning cylinder, moisture and temperature are

raised to 28%-30% and A00C respectively.
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The super conditioning ¢ylinder dces that function to
blow up the lamina propertv. The drisr then dries up the
lamina properly. The drisr then dries down to 16% - 17%
moistura content. Thug the filling power is improved upon.
The dried cut lamina which is at 65°C - 70°C isg passed to
the cooler for temperature reduction., If flavouring isg
required, it is applied in the cooler. It ig at this
junction that cut stem mixes with lamina and both are
conveved into the product bin., The discharge end of the
product bin is filled with dofferz (Just az the bhleanding
bin) to assist the mixing cut-tobacco exit product bin are

at 13 - 15% moisgturs content.

3.4.8 EStam Process

Here we discuss the posgition of the stem bafore it
ig ready to mix with lamina. Redried stem zupplied are
recaejvad in a very dry condition. They area thereifore
conditioned at between 35 to 40% temperature of 6H0C the
gtem cylinder. The conditioned stem ig passed to a baling
Bin to allow it pick up molsture evenly winnowing, which
are added to the conditioned stem to enable them pick up
moisture,

Baked stem and the aforementioned add hack are passed
into millicutters which cut them at 180 cut per inch. The
cut stem i¢ then passed through an arrangement of metering
bands into supper conditioning cylindaer whers the moisture
and temperature are raiged for 48% - 50% and 93%

respactivaly. This action is aimed at blowing up the stem
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to increage the filling power {i.e the volume occupied per
waight of the cut stem) the stem is then dried down to 16%
- 17% in a drier and air-lifted through a clagsgifier. The
particleg garve as point of add hack pre-cutters., Cut sgtem
81lo are conveyed to meaet up with the out-lamina exploder

as axplained above,

3.4.9 Final Handling

Cut tobacco/cut rag (or the mixture of cut-stem and
cuf lamina) are then weighted into cartonsg for Ibadan bound
tobacco (before the closure) or boxes for Zaria bound ones.
They are then put in cut-tobacco store under controlled
atmosphare. Here also the boxes arse usually lined with

polythene bags to pressure the moisturs.

3.4.10 Becondary Manufacturing Procass

Activitias, here will bhe discussed under two main

headings, cigarettes making and cigarette packing.

3.4.11 Cigarette Making

Three main raw materialg form the input of
cigarsttes making.
i. Cut-tokacco
ii., TFilter rods - for filter cigarettes
iii. Wrapping materials i.e. cigarettes paper, cork
tipping material ink and adhesnive.
Cut-rag is fed into the hopper pneumatically in Zaria

but manually in Ibadan factory (hefore the c¢losure)



according to blend. An endless belt elevator craving rows
of sharp pins, lifts the tobacco carpet. A magnet located
at the top of the rise of the conveyor removes metal
objects from cut-rag. Tobacco then drops behind the
elevator to a lower section of the machine housing two
carded drums. The tobacco is removed from the drumg by a
picker roller and transferred to the winnower section. A
gection at the chimney pulls tobacco underside of an
endless, perforated thin metal band which conveys the
tobacco to the garniture. The shape and size of cigarettes
is formed at the graniture. Excess tobacco gets trimmed off
by the aerateur and conveyed back to the hopper feed unit.
Cigarettes paper raceives the required print passes through
garies of drums and is guided to the garniture where the
stream of tobacco is delivered unto it. The print on the
paper indicates the brand being manufactured. The tobacco
steam and paper pass through guide tubes where one inside
edge of the papers is applied to completely seal the cap
thus forming a continuous cigarette rod. The cigarettes rod
ig cut into required length by a cutting unit. A high speed
wheel accelarates the cut length onto a fluted catcher drum
rotating at right angles to the rod maker. At this point
plain c¢igarettes are completed. Filter cigarettes pass on
to the plug assembler.

At the plug assembler, a tra.n of suction drums
control the passage and formation of filter tipped
cigarettes, At the pcint, the filter rods are cut into 2 or

3 sec*ions as the case may be for king size or long size
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Clgarettag. Each cut section ig first of all joined with
double cigaretteg and are wrapped with a piece of pagted
tipping paper before parting them off to make 2 identical
cigarettes. All cigarette’ made how pases to the catchex

band where they are caught and put in trays.

3.4,12 Cigarerte Packing

Cigarettes brought in cigarette parking department
are packed in sizeabls gqualities for case pregantation to
consumers and for good preservation.

To 2nsure a long "shelf life" cigarettas must ba at
current moisture content., Therafore packed ciparettes are
wrapped with non-permeable material called polypropytene.
The ¢igarette pacKing machine has a hopper into which trays
of cigarettes are loaded.Cigarettes fad into the horpel ars
forced into hopper crips in three rows of 7-6-7 for 205
packs and two rows of 5-5 for 10 packs. Sensor probs that
defect abgence of cigarettes and affect the ejaction of
incomplete pacKets are available.

Formed bundles pass through guides before bheing
wrapped in foil (Aluminium or paper foils), This is then
wrapped with pre-printed cup packet labels {For 80ft cups)
or hinged 1lid carton (For hinged lid cigarettes}).

The side and the ends of the cup packet labhels and
hinged 1id carton are progressively filled oummed and
gealed until the packets ig formed, strup with NTC logo is
usad to seal up the top end of soft cup packs.

A tear-off strip is gummed to the reel of polyprop as
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it unwinds to wrap the packed. The polyprop wrap is leaf
gealed aftar final folding.

A final collation unit group the finished packs into
20 of 10s cigarette packs to form bundlses of 200 gticiks:.
Depending on the brands, a digplay of outer paper and
polyprop ovear wrapper or both are uged for final handling
and wrapper up. These are then loaded into pre-printed

cages befora final despatch to packed gtock room.

3.5 METHODOLOGY

In carrying out our analysiz of the tachnological
characteristics of the Nigerian Tobacco Company, Zaria, we
adopted regression analytical technique using econometrics
modals, This technique enabled us to establigh clear
relationships between the variableg and draw usaful
conclusions.

A t-staristical was uged to show the gignificance of

the stated hypothaesis in chapter one.

3.5.1 The Models Specification

The theoratical modeals applied for this study are
the Cobb-Douglas production function and constant
elasticity of substitution., To corroborate these models,
we also postulate that import dependency oOf the firm
affects technological progress in the firm. These

postulates are very verified in models JII and IV,
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Model 1,

In seeking insight into the technological efficiency
of RIC Zaria, the Cohb-Douglas production function was
golected Dbecause it gives a better fit, Also, 1t is
convinient in the

interpretation of alesticities and

returns to scale., The Cobb-Douglas production function is

stated as follows:

Y e e K™ L%, (9)

The non-linsar form was linearised by convarting it into a
logarithmic function shown below:

Log ¥ = Log @, + & Logk + B LogL + Log U,

(1G}
Whersa
Y = Total output (Naira)
K = Capital employed (Naira)
L = Labour employed (wages and salatries)
§ = Conztant term
U, = Error term
The a's are the regresgion coefficiants for the
equation.

In equation {10), they are also the elasticities

of production for the regresgion equation and represgent the

percentage increaze in the output of y for each 1 percent
in¢rease in the

output of regpactive resgources, The

graater the value of 8 the more advance is the technology.

We introduced also the third wvariable

into the
spacification (raw material).

This wag attempted hecause
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materials input were assumed to be a significant

constituent of cost of production.

Model I

Estimating of technological progress uging the
Constant Elasticity of Substitution production function
(C.BE.8.) i¢ difficult (Chen, 1981). However, Chen 1981 has
derived a simpler version for estimating technological
progresgs. We ugsed this derived form in thisg regearch (See
Appendix 8}.

log ¥Y/L1 = e, + &, logw + elogt + log u, (11)
from the equation (11) the extent of technological progress
for NTC, Zaria will be measured as follows:

2,

l.__el

r- (12)

where
Y/L1 = OQutpul per pergon
W = Wage rate
8, = elagticity of substitution
r z technological progress
Model JII

This model was used to test that output of the NTC
Zaria depends on the investment on import of machinery,

gpare partg and chemicals.
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log y, = log e, &, logim, ,+1o3 u,
wharea
¥y = current output level
Imy g = invegtment in the past period.
Madal IV
Loy 1m = loy,, +&, LO4ER + 1og 7,
where
im = Import (Machipnery, S8pare parts and
chemicals)
ER = External Resgerves

Here wa tasted that the import capacity of the firm to
acquire machinery, spare parts, and chemicals dapends on

the external reserves of the economy.

3.6 SOURCES OF DATA

Data for this study are mostly secondary. They are
derived from pubiished materials such as the Anhual Rebort
of the Nigerian Tobacco Company, Annual Abstracts of
Statistics of the Federal Qffice of Statistics. Journals,
and Publications of the Central Bank. Thesge gecondary
gources wers supplemented by field survey to bridge any

tacunaa.

56



3.7 LIMITATIONS OF THE STUDY

Like mogt human effort, thig study cannot be described
ag perfact. The agsumption of parfect compatition in hoth
factor inputs and products marketz ig one obvious
limitation. The mathematical formulation of the model
itgelf is not exact, being stochastic. Furthermore, the
inadegquacy or complete dearth in =zome cases, of the
required data, congtituted & serious  bottleneck.
Nevertheless, vresults obtailned in the study though
indicative but are to be interpreted against the backdrop

of the aforementioned limltations.
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CHAPTER FOUR

4.0 ZARIA CASE STUDY

This chapter investigates empirically the extent of
technological progress in the Nigerian Tobacco Company,
Zaria. Specifircally, it wverifies three hypothesgeg namely:
i, The Nigerian Tobaceo Company has over the years

exparienced low rate of technalogical progress.

ii. OQutput in the Nigerian Tobacco Company 18 a function
of import levels of cigarette ralated machinery, spare
parts and chemicals.

1ii. Acquisition of machinery, spare partsg and chemical in
the conpany depends on the import capacity of the

aconomy 4s 3 wholse.

In chooging the method of testing the hypothesis we
were mindful of Farrel's firm-level apprcoach 1o the
meagurement and evaluation of technological charactarigtics
at the micro-level. (Farrel 1979}.

He advocated the following criteria:

a) The axigtance of personsg with foundation ang training
tha bagic aspects of Knowledge relevant to the
particular line of activity.

b) The above patrsong must proggesg gome minimum
operational experience,

<) The existencs of an organigation in which the skills
ara availables and can be ungraded tapped and deployed

in pursuit of the stated objectivesg of the firm.

58



a} The existence of a problem -~ sensing and problem -
golving capacity within the f£irm.

8) Some machine of valvesg and attributes which are vital
to cohegion within the firm and realization of sat

goals.

By these eoriteria according to Farrel, the ahove
technological features can be sgaid to pozsesex a high
degree of technological capability. Farrels criteria of
assessing technological progress of a firm ig difficult to
quantify. How, for example, 40 you quantiiy “problem,
gensing and problem - golving capability or values and
attitudes of a firm? Given thege shortcomings of the
Farrel approach and similar oneg (Ada 19%87), we adopt the
regresggion analvtical techniques. The approach ig premisged
on the concept of the neoclassgical production function
éspouszed in chapter two,

The student t-statistics wag uszed for testing our
hypothesis. The concern here is with the null hypothesis
{(Ho) as against alrernative {(Ha). Thereiore, the null
hypothesis is symbolical thus:

Ho ; B1I = o
againat the alternative hypothesgis
Ha :; Bl > Qor B < 0O

In the student t-statistics, the thoeretical values of
t are the ecritical values which define the critical region
of the test. The calculated t-value wag then comparad with

the ¢ritical valus at n-k degree of freedom. If the
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calculated t-valus lied outside the critical region the
test was considered significant, if not 1t was not
gignificant.

Uging thiz method, osur hypothesis could he accepted or
rejected accordingly.

In thig analysiz, we prezent and dJdiscugs four
regression models each of which constitutes a production
function, from which we infer the extent of technological
progress in the firm. The goodness of fit of the modals is
verified using the coefficient of determination (R2), the
adjusted R, the t-ratic, and the below Dubbin-Watson
statigtice, The t-ratios are in parenthesis bslow the

relevant astimated cosfficiants.

4.1 TEST FOR HYPOTHESIS

4.1.1 Model 1
Table 4.1

Labour and capital (L & ¥X) variables with thair

regression coefficient and t-ratios.

Variable K L
a-conffients 0.341 1.73
t-ratio (2.29) {(3.79)

Sources: Extracted from Tabhle 4.6

The null hypothesis fested in this gection states that

Nigerian Tobacco Company over the vears does not experience
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poor technological progress.

As can bhe seen from the table above, the calculated t
for variable K ig 2,29 with ¢ = 0.05, the rejection for the
null hypothesis with 12 degree of fresdom (dF) given in the
t-digtrihution table comes to be 1.782 or t < -1.782. The
obgerved t-value falls behind the rejection region.

Tha variable L also hag the value 3.75 as the t-ratio
for its coefficient, in table 4.1. The tabulated -t value
at 12 degree of freedom (df) and with 6 = 0.05 is 1.782.
The t-calculated also falls inside tha rejection region.

Similar test was carried out when we introduced the
third variable (raw matarial employed) table (4.2} below

gshows the t values and variable used.

Table 4.2:
Capital, labour and raw material variables with their

regression coefficients and t-ratio.

Variable K L &
e-coefficient 0.332 1.62 0.047
Source: EXxtracted from regression equation in table 4.8,

The calculated t values for capital ig 2.02, labour is
2,06 and raw materials is 2.17. The rejection region for
the null hypothesis with 11 degree of fresdom (DF) is t >
1.796 or £t < -1.798 for 6 = D,0H,

In tapble 4.1 and 4.2 above, it wa# found that the
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calculated t-valuesg was greater than the t-tabulated one of
1.782 and 1.796 respectively, which falls within tha
rejection region. 8o we rejected the null hypothesis and
acceptaed the alternative with the conclusion that NTC over

the vears experienced poor technological progress.

4.,1.2 Modeal I}
To confirm the hypothegis of poor tachnhological

progress in the Nigerian Tobacco Company we follow the

derived version of CES production funectiorn (Chen, 1981).

Tahla 4.3

Variable, wage rate and time factor with their

regression coefficient and t-ratios.

Variable W t
e-coafficiant -0.5H83 -0.231
t-ratio {(-1.34) (-6.23)

Sourca: Extracted from regregsion edquation in table 4.7,

The principles of tha test remain the same as the
preceading. Uging the hypothegis test & = 0.05, the
calculated t is -6.23 for variable wage rate (L/L1) at 12
degree of freedom with t~tabulated of 1.782. The rejection
region of the hypothesis is t > 1,782 or t ¢ -1.782. 8ince
t-calcularad wag greater than t-tabulated, we rejected the
null hypothesis and accepted the alternative with respect

to the variable wage rate (L/L1).
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We 2also tested the Null hypothesis with reaspect to

variable time period (t). At o 0,05, the calculated
student 't' was found to be -1.34, the critical t-valus
with 12 degree of freedom (df) was 1,782. We accapted the
Null hypothesiz and concluded that NTC over the vear does

not experisnce poor technological progresgs.

4.31.3 Model II1
In our third medel weé hypothegized that the output

level of Nigerian Tobacco Company depends on the imported
lavel of the cigarettes making machinery, spare parts and
chemicals. In investigating thig hypothesis, 1t was
theoretically assumed that the cqutput in current period
depends on the invegtment leval of the pagt year. As a
result of the lag the imported items would have effect on
output in the next paricd befre they arrived and are

utiliged for production.

Table 4.4
Investment in the past period with its regression

coafficients and t-ratio.

Variabla Ime-1
e—coafficient 0D.%15
t-ratio 9,60
Source: Extracted from regressien equation in table 4.8.

The calculated t value of 9.60 was found to be greater

than the tabulated of 1.771. At &6 = 0.0% with 13 degree of
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freedom (DF). The regreggion region was fixed at t > 1,771
or t < 1.771 since the t-calculated falls on the rejection
region. The null hypothesis was rejected and the
alternative accepted and concluded that output of WIC
dependg on the import levels of the cigarette making

machinery, spare parts and chemicals.

4.1.4 Model 1V

In our {fourth model, we hypothegized that the
acquisgition of machinery, spare parts of cigaretts making
machineg and chemicals depends on the import capacity of
Nigerian economy. The capacity of the Nigerian economy to
import is a function of the lseval of sxternal resarvasg.
Table 4.3 below shows the values used to test the Null

h¥ypothesis,

Table 4.5
Variaple external reserve ER, with regression

copfficiant and £ ratio.

Variable Imt-1
e-coafficiant 0.915
t-ratio 9,60
Source: Extracted from ragregsion equation in table 4.9.

The calculated t value of 5.25 was found to he ¢greater
than the tahulated one of 1,771. Thae rejection region was
gt at £ » 1.77%1 or £ ¢ -1.771, ¢&ince the t-calculated of

5.25 falls on the rejection region at & = .05 and 13
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degres of freedom, the Null hypothesis is rejected and the
alternative accepted and concluded that the acguisition of
machinery, spare parts and chemicals depends oh the import
capacity of the Nigerian aconomy.
From the resultg obtained in the invegtigation of our
three hypotheszses, we concluded that the Nigerian Tobacco
company wag characteriged by poor technological progress

and is import-datearmined dependent for the period under
review.

4,2 ESTIMATED MODELS

Model 1

In compuring tha Cobb-Douglasg production function for
Zaria, it was hyvpothezized that the total output for

NTC,
NTC Zaria would be influenced by two variables,

capital emploved
labour employed {wageg and g2alariss}.

L]

K

L =
Total output which is the dependent wvariabla was

regrassed againsgt the two explanatory variableg listed

abova,

From the results of the regression analysis shown in
table 4.6, it could bhe sean that the cosfficient of
ghows a good fit of 0.94. This

determination (R%
indicated that 94 percent of the observed variation in

total output was jointly explained by thw two variables

indicated in the model.
production

The coafficiants

in the Cobb-Douglas
function represent the elasticities of output with respect
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to inpute. From the results of regreszioch analysis in
table 4.6, the coefficients are:

Capital {0,341), labour {1.73)., This indicated that 1
percent increasge in the amount of labour and capital
emploved led to 0.341 percent and 1,73 percent increase
regpectively in the amount of output. Tha afficiency
parameter of -8.8 shpws negative ftechnical efficiency of
the firm. The value implies that productivity in the firm

fell during the survey pariod,.

TABLE 4.6

Regresgion Results for Cobb-Douglas production

funiction in the study period.

Constant fapital Labour Ray X PO Yalse
teIm Input input Haterizl fe
i (&) Input (KL} - (g

tion

-§.86 0.341 1,1 - G.94 4938 1.69 15
{-1.44) (2.29) [3.75)

4.1 0.3 152 0.047 0.94¢ 0,929 1.89 1§
{-1.48} (2.02) {2.08] {2.17)

Figure in parathesis represgent the t-values.

Since one of the Iinterest in thig study is to
datarmine the =zignificant efefct of each sxplanatory
variaple, the calculated t-values of each variables was
compared with the critical t-values. The results indicatad
that capital and labour have a gignificant effect on
productivity of the firm,

From table 4.6 results, the difference hetwean the
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reles input played in the amount of output realised are
ghown. Labour for instance are more responsive to the
lavel of output than other input,

We next introduced the third variable (raw material}.
Herea, it waeg hypothesized that the total output of RNTC
Zaria would be influenced by the three variables,

K & Capital employad

L = Labour emploved (wages and salaries)

Kl = Raw materialg smployed

R! shows a good fit of 0.94 the coefficient of the
variablesg labouxr, capital and raw material are gignificant
becauze the t-calculated is greater than the t-tabulated
{that 2.02 > 1.7%%, 2.06 > 1.79% and 2.171 > 1.796
respectively. The high coefficient determination indicates
that the production function fite the data well and thus
the inclusion of material input is worthwhile.

Further, the model dossg not have the problem of

antocorrelation as indicated by DW value,

Model 11
In computing tha C.E.S. production function for

technological progress a derived verslion was used (sgee
Chem, 1981). It was hypothasized that productivity per
person of the NIC Zaria would be influenced by two
variableg, that is wage rate and time factor.

From the results of the regresgsion analysisg ghown in
table 4.7, it could bpe sgeen that the coefficient of

determination (RY was 0.89. This indicated that 89
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percent variation in output (productivity per person) was
explained by the use of factor input in the model. Thig
thus shows that the eztimation fitz the data well.
Furthermore, the coefficient time and wage rate has a
negative sign, signifying that within the study period,
productivity per person falls ag factor inputs changes.
The extent of technological progress obtained from
gquation (12) wasg 15 parcent (see Appendix IV). This thus
confirm to our hypothesgis that poor technolegical progress

has Dbesn experisenced in the Nigerian Tobacco Company oOver

the years.

TABLE 4.7
Congtant elasticity of production function regression

results,

Constant Taera ¥ige rate Tige factor iz 7w ﬁ
(¥} (t)

1,83 -0.583 -0.231 0.89 §.87 2.08 15

§
{3.1) (~1.}4] {-8.73|

Figure in parentheses represent the t-ratio

Further, the model Il doeg not have the problem of

auto ¢orrelation as indicated by DW value,

da I
The rasults was presented in table 4.8, from this
table, it could be seen that the R = .88 which means that

88 percent of variation in dependent variable wasg explained
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by explanatory variables. A high B value indicated a good
fit. We further observed that 100 percent changes in the
lavel of past investment on imported machinery will bring
about 91 percent c¢hangeg in the level of current output of
clgarettes in the same dirac¢tion.

Thig therefore confirms to our hypothesgig that output
level of Nigerian Tobacco Company Zaria, depends on the
import levels of cigarettes making machinery, spare parts
and chemicals, We further observed that ths coafficient of
investment in the past period ig gignificantly different
from Zero at 5 percent level of sighificancs,

The coefficient in the regression model wag positive
signifying positive contribution to total output. This is
congigtent with the hypothesis of a direct relationship

batween the dependent and explanatiory variablesg.

TABLE 4.8

Import Dependency Ragression Results Modal III

{onstant Tern Thosgtrent in past F  f* i ]
pﬁ'riﬂﬂ mt—!

1.94 0.31% 0.8 841 Lt I
{4.18} {9.460)

Figure in parenthesis represent the t-ratio

Model IV
The resulta are presented in table 4.9, The table
shows that the imports of machinerv, spare parts, and

chemicals in NTC Zaria are pogtively correlated with import
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capacity of the economy. The coefficient of determination
of 63 percent signifies that the data fit the function.
The elasticity of coefficient in the estimated
regression model indicated that 100 percent change in the
lsvel 0f the foreign imported machinery, spare parts,
cigarette making machines and chamicalz, These findings
tends to support our casual empiricism on the fact that
import of machinary, spare parts and chemicals are
positively correlated to the axternal regerves of the
economy. Further, the coefficient of external reserves was
gignificantly different from zero since the calculated t
falls outside critical region.
Table 4.9

Import Dependency Regrassion Results Model IV

onatant Erterual regerves (ER) F g ou 1
period 1M y_q

AL §.744 i Qe 1.80 13
12117 {3.2%}

Figure in parenthasis rapresant the t-ratio

4.3 RETURNS TQ BCALE

Bsgtimating the returns fo scale for the Nigerian
Tobacce Company, Zaria, we observed that the company in
Model I experienced increasing returnsg to gcale 1n the
study period. This was becauge the coefficients sum up to
gvar 1 (that ig 2.07 and 2.00) gea tahle 4,1, A situation
of increasing returns to scale implies that output is
increasing at an increasing rate. Thig az we obszerved in
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our findings, the company replaced non specialised
gquipment with specialised ones, {ses Annual report,
1994). Thisg obksgervation however should be treated with
cauntion. This is because acguigition of skills required
for the gpecialised equipment have not heen extended to
Nigerian staff on tha producticn department. Even if this
isg true, maintenance and repairg are ugually done by
expatriate staff who are employed as eanginesrs and
technical staff in the firm.

Table 4.10

Raturng to Scale

Hodal Sums of reqression copfficients Faturns to Seale

1 2.07 Incraaging
1.0 Inerazsing

gource: Computed from Table 4.1 and 4.2,

4.4 POLICY IMPLICATIONS OF OBSERVED TECHNOLOGICAL PROGRESS

Going through the computation from equations 9 to 14,
we observed that though we measured our variables in
different waysz, most indicate good fits. Egquation 12
indicate that the rate of technological progress in the
Nigerian Tobacco company is rather poor (15 percent). These
quantitativa results agree with our empirical obsgervation
that poor technological progressg has bean experienced in
the NTC Zaria. This according to our observation was due to
inadequate ressarch and dsevelopment (R and D). Thisg R and

D is necessary here because it will encourage the use of
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domestic regources in the company. Therefore the
introduetion of modern techniques based on the application
of foreign inputs hag conzidarably put the uge of domestic
inputs into total neglacts.

This conclugion is very important because it conforms
with the conclusion of Thuoma (1992) and reflects the
position of most industries in Nigeria. It is therefors the
use of locally obtained inputg that should be the focus of
tha company, This includes, for instance, the uga of local
rather than importsd starch and adhesive, fabrication of
some machine gpare parts in the compahv's owh workshop and
local purchase from the Fedaral Ingtitute of Industrial
Regearch, 0Oshodl, elimination of certain items from ths
company's packaging, changes in packet designs and packing
gpacification, uge of locally derignad knives and drums for
gsparating tobacco leavasz and lamina and for conditioning
the tobacco mixture content, equipments needs to he up
graded using gimple technological application and
traditional chemicals needs to be rafined and congiderable
regearch carried out into the new ones.

We thearefors obgerved that the tashnolagical
innovation of these types need well developed capital goods
zectors which 18 go far lacking. The few amerging ones ars
weak and have not made degirable impact on the economy.
Thus the absence of sgtrong capital goods sector in the
Nigerian economy ig a mizsing gap in the quest for rapid
and self-reliant industrialization and devealopment,

Poor technical effiiciency hag been obgerved in all the

72



2 versions of model 1. Therefore, the result indicates
that an avarage of 8% fall in output per annum is accounted
for by technical efficiency. It can then be gafely stated,
given these results, that the NRTC experisnces falling
technical efficiancy in itg production process during the
study period.

Techhical changes are usually classified as factor
augumenting and non factor-augumenting. Tha former arigze
from increase in education and training, improved health
and research and development (R and D) whereas the latter
arizes from managerial and organigation improvement.
Factor-augumenting techhical changes with respect to this
gtudy could either be capital-deepening, labour despsning
or raw material despening., The results in tabie 4.1 and 4,2
have shown that technical changesg wasg labour deepening,
The general conclusion to be drawn with raspect to factor-
augmenting technical change2 is that our results have
indicated increasing productivity of labour in the
production proceas of the NTC,

The elasticity of substitution (D.58) as obtained in
model II ig low which implies that factor subgtitution isg
algo low, This finding actually agrees with those of Kazi
and Odama (1982). They established that only 16 percent of
the industries in Nigeria exhibited a high 1level of
gubstitution of capital and laboury. Our finding howsvar
implieg that NTC Zaria, given its production techniques,
cannot  pogaibly asgs8ist in  solving the problem of

unemployment in Nigeria. This result ztrengthens the main
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conclugions by Ekuerhare (1978) that the Nigerian industry
through import substituiion has been extremely socially
inefficient and that there was a very high correlation
betwaen social profitability and private profitability in
the Nigerian induztries.

On technoloagical progress, it can be inferred from the
rasults that the Nigerian Tobacco Company eXparienced
virtually no technological progress in 1ts operation during
the ztudy period.

Model TIT1 establiszhes that the output of Nigerian
Tobacco Company depend on the import lavels of the
clgarette making machinery, spare parts and chemicals.

Model IV further showed that the Nigerian Tobacco
Company wag highly dependent on external inputs of
machinery, spare parts and chemicals. This conforms to
Thuoma {(1992). He agreesg that the sghortage of foreign
exchangs limitsg the production c¢apacity of the
manufacturing industries in Nigeria. For instance, in model
IV 100 percent change 1n external reserves brought about 74
percent change in import. We therefore observe that the
reliance of the Nigerian Tobacco Company on importead
inputs, particularly capital goods meana that any
gignificant changes in the extarnal gector will seriously
and directly affect the development of tha company.

The ganeral conclusion here ia that with technolagical
changes our results indicate increaging productivity of
capital in tha production process of NTC which is imported

and so highly foreign exchangs consuming., This finding
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reanforces the assertion that broduction process of
Nigerian Tebaceo i not baeckward linking (Omosegbon,
1986,

The poliey implication of tha above development and
conclugion is that government should concern itgelf
Primarily with economic policy that emphasizes aXxpansion of
economic activitisg to regenerate graatar utilization of
domestic regources, ramoving thnesge toreign eXchange
congtraints op intermediate raw material inputs ang
technical personnel which limit the rate of utiligation of
capacity, |



CHAPTER FIVE

5.0 SUMMARY OF THE MAIN CONCLUSIONS

This study has examinaed technological progress in the
Nigeria Tobacco Company Zaria, we have attempted to show
¢learly the importance of technelogy to development. In
doing thisz we azdvanced and tested three hypothesis.
Firstly, we hypothegized that the Nigerian Tobhace¢o Company
ovar the years has experienced poor technoalogical progress.
Bacond, that the output of the company depands on import
lavel of cigarettes manufacturing machinery, spare parts
and chemicals. Third, that the acquigition of gpare parts
and chemicals depends on the import capacity of the
aconomy.

In veritying the validity of these hypotheses wa have
examined four (4) models, The first modal axamined the
impact of labour, capital and raw material on the ocutput
performance, The sgecond model looked at the technological
evaluation. The third axamined that output of NTC depend
on the investment oh import in the past period, while the
fourth model examined that the import capacity of the NTC
Zaria depand on the import capacity of the economy.

In our discussion of concept of technology, it was
concluded that technology does not only concern itzelf with
the knowledge of making technological hardware but also it
ig influenced by the enviromment. It has an impact on the
gociety in which it operates, thig, infact may be
positively or negatively. It is pogitive when it responds

to tha need of its host society and whan it utilizes



domestic resources in its operation. Technology can alsgo he
negative when it isg inappropriate to its host society.

Factors which inhibit the achievement of appropriate
technologies were identified. These factors include the
type of regearch and development in  LDCs, the
unwillingness of entrepreneurgs to use technologiex
developed in LDCs. Also the economic polic¢y being used in
LDC8 favour more of importation of foreign technology. We
algo identified methods of measuring technological
progregs, These measures have been gummarized as input and
output methods.

In our discussion of microeconomic theory of
technology, the concept of nso-classical production
function wag reviewed. The clasgsification of technelogical
prograas wag astablished on the basig of Hicks/Harrods
clasgification. We establishad that technological proaress
according to Hicks/Harrod can be c¢lasgified ag labhour-
gsaving, capital-saving and neutral. Qur disgcuszsions onh the
theory of technological progress continued with examination
of determinant of technological progress.

The ampirical literature of tachnological progress
studies was examined., One of the main conclusions reached
is that the import substitution industrialization strategy
with rezspect to unemplovment problems, zactoral linkages
and t{transfer may net ba genarally realized in
underdevaloped countries, On the contending views of
technological progress in manmafacturing industriss in

Nigeria, 1t was obsgerved that Nigerian manutacturing



industries exhibited virtually no technological progress
during the period under review which reflacted the abgence
of ressarch and development activities and engineering
facilitiez. As a background to the study attempt was made
to show the Nigerian Tobacco Company as distinct economic
activities., To do this, we axamined a survey of Nigerian
Tobacco Company. Here we took an higtorical excursion of
the developmant of the company. We broadly assaessged the
growth performance and established the increasing use of
capital intensgive techniques, much of which were imported.
Ve examined also the contributions of the company to the
Nigerian economy. We revealed its contribution in
agricultural activities, manufacturing, manpower training,
linkage effect, the effort of the company to congarve
foreign exchange, and the production process of cigarette
manufacturing. In our investigation, we ran 5 regressions
in all, many of which have the coefficient ¢of determination
(R2) values of about 90%. We also established that
reasonable numberg of the regregsiong have Dubin-Watsgon
statistics which indicated no sgerial correlation at 5
percent level of significance. Thus, in general, the
sstimated models d1d not violate the econometric
agsumptiong of non-autocorrelation of the stochasgtic term.

From the analysig in chapter four, we have o¢hgerved
that model 1 and model 2 showsd that tachnological progress
of NTC Zaria is generally poor (that iz -15%) during the
period under review, This empirical findings support the

conclusion of Thuoma {1992) that the production process and
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technological progregs of manufacturing industries in
Nigeria iz poor. It alse goeg in line with Omosegbon
{198h) who =aid that technical efficiency of the NTC is
rather poor, Model 2 further suggests that in tha
utilization of industrial capacity in both labour and
gapital, raw material 1is worth-while. The model also
revealg that technical efficiency coantribute ahout 3.3%
almost to the falling of the firms output per annum (gee
tabla 4.8}, For model 3 we have found that output level of
NTC ig dependent on the import levels of cigarettes making
machinery, a&pare partg and chemicals, In model 4, we have
established that the development of indigenous technology
was far below expectation, Two conclusionsg which emerged
from these ware that Nigerian manufacturing indugtrieg are
highly depsndant on extarnal inputs such as machinery,
spare parts and chemicalsg and that the shortage of foreign
exXchange ¢an effectively limit the productive capacity of
the sconomy. This hag revealed the pogition of the R and D
and the import intenzity of the Nigeriah manufacturing
gector.

Qur findings have generally indicated the acceptance
of all the hypotheses. And we concliluded that despite the
increaging return to sc¢ale in the face of foreign exchange
crigis, the Nigerian Tobacco Company has been experiencing
increasing capital uging. Thisg increasing capital intensity
exposed the problem of R and D activities ahd worsened the
unemployment problem., The poor level of technological

progrezs of -1%% is rather too poor for a firm like NTC.
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This is an indication that most of the multi-national
corporatisng which were aupposged to ba the organ of
industrialization and economic development do not fulfill
their expected roles and therefore, there sghould be a
repriava towards technological development policy that will
addreas the problem.

The policy implication of the foregoing analysis is
that thare i3 the need to facilitate R and D activities not
only for the Nigerian Tohkacco Company hut for the whole
gconomy. Thiz R and D activities should be the type that
will encourage the use of modern technology based on ths
uge of domestic input,.

Further that the poor state of capital sector in the
Nigarian aconomy, has a garious implication on the
industrial sectore, It is therefore pertinent for policy
formulation in Nigeria to concern itgelf primarily with tha
economic policies that emphasized expangion on economic
activity to regenerate greater efficielcy and also creatas
a conducive atmosphere for growth in the capital sgector.

It is also important for policy to encourage a
comprehengive and broad industrialisation strategy directed
at sgelf-reliance and efficiency by encouraging inward
looking of domestic industrial production in terms of
resources use, By the same tokeh, local manhagement can
minimise the adverse effects of foreign exchangs

avallabhility.
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APPENDIX I

NTC DONATIONS AND GIFTS {(measured in Naira) 1994

Kaduna Polo Club

gaminaka Flood Digagter

Sokoto State Government Relisf Fund
Nigerian Youth Trust

Nigerian Union of Journalist, Oyo Statse
Farm Management Assgociation of Nigeria
Ala Farmayr Cooperative Soclety

The Nigerian 8tock Exchange, Ibadan
Zaria Local Govarnmeant

Nigerian Farmers Council

Nigarian Congervative Foundation
American Women's Club of Lagos

Kaduna &tate Endowmant Fund

Nigerian Army Officers Wiveg Ass,
Rotary Club of Zaria

Nigerian Union of Journalists Ondo State
Actuarial and Invesztment Students Ass,
{Univ., of Lagos)

Others (below N5,000)

N K
189,250.00
100,000.00
100,000.00
66,600,00
48,000.00
29,000.00
29,950.00
15,000.,00
15,000.00
10,0060.00
10,000.00
10,000.00
16,000.00
10,000.00
8,000.00
7,000.00

5,000.00
42,270.00

SOURCE: Annual Report and Statement of the NTC, 1691,
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APPENDIX 1I

THE OUTPUT AND INP R &
M 3 it Nai

Year | Gross Capital Labour Rav Wage | Import | External

Bales (Y) employed employed material talaries (IH) resarve

(K) (LL)ax (K1) (L) (ER)*
| ww00) | q000) | | (000) | (000) | (000) | (000)
1980 | 29187 2079 976 11074 16020 2568 54456
1961 I 30176 2136 1045 12041 18454 2968 3424.8
1962 | 43414 2247 1086 12027 19072 3074 1026.5
1983 | 64546 2342 1097 13037 20756 3178 781,7
1984 | 70985 2647 1176 14147 21099 3212 1143.8
1985 | 116053 2984 1268 17953 23172 3574 1641.1
1986 | 13966 3374 1294 22041 25609 1838 3587.4
1987 | 173566 3838 1362 89031 27758 5404 4643.3
1988 | 247395 5404 1551 136826 36938 18750 3272.7
1989 | 407981 18750 1637 153632 43742 18075 134571
1990 | 505586 15307 1742 218383 30726 15307 34953.1
1991 | 694302 27586 1832 210370 57445 27586 44249.6
1992 | 868720 132866 1738 330165 46336 132866 13992.5
1993 | 1563072 91373 1338 384996 56439 91373 67245.6
1994 [ 1718220 82445 1334 563036 79989 82445 766884
SOURCE : The Annual Report and Account of NIC for Various Years.
* SOURCES: CBM Publication (1994): Btatistical Bulletin.

Heasured in physical quantity.
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APPEMDIX IIX

In obtaining the value of the technological progress of NTC, the CER preduction

functiot can timilarly be specified as fallows For NIC, Zaria:

Y = @, (hk™"+{1-by L2y 2/° 15

Y = valug added

40 s productivity index

k : capital smploved

i-b = labour input intansity
] s the stubstitution factor
L B 1abhotr enplayved

b = capital output intensity.

Daarvanging the edquation as done by Chen {1981}, assuming profit sayimization

under parfsct compatition in both the product pnd factor markets (ssa Thuoma, 1992), ve

abtain:
log¥ L= alog (o™ (1-b) *] +alogw 18
where
Y/Ly = productivity per person
H - waye rate
& s slasticity of substitution.

In ity unrestricted form, équatioh 1b bacomas:

LogY¥/Li= e, + ¢, logw + u, 17

whata

ag & constant term

0] 5 alesticity of subatitution
Uy = arrar tare.

1o introducs technologiosl changss, uwe Axsume:

2=40e™" 18
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whays
- H the sxponsntial rate of technical Prosress.

The acuatioh 17 beconss:

log Y7L = loge, + &, log w + e, Tog £+ 77, 19

Whars

t = time trend

% & cosfficiant of time trend
¥where

e, = r(i-wu} Z0

4

I = rate of technologleal progress 1 o= #,/1-e

from squatisn 20

Acvcording to Hicksany technological progrese ax defined inh sguation (19) is
neutral, #xogenous and disembodied since to (Chen, 1981). It is the disemboditent
azsymption that gives rigs ¢o atatistically aignificant sstimates. For thiz us adopt

the conventional methed of kstismating the rate of technologilel prodress as repredent

by:
r = e/l-e 20
Thus in the astimated form, 22 beComes:
I = &/fl-e 23
It ie therefora sany to astimate *he vailue of rate of technsological progreas iy
any industry.
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From Model II:

vhere
e s -0.583
235 0.231
Thus:

LogY/Li=5.83 -0.583L/L1-0.231T

e, _ _ -0.,231
1-#, 1-(-0.583)

0,231
-1.583

= 0.145

«15%
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capital (k)

.

-

APPENDIX ¥

1
Il
Labour (L)

Technological progress
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