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ABSTRACT

This research study attempted to empirically analyzerdhee of Small-Scale Manufacturing Sector of Pakistan
using time series data for the period of 1981-2014. The AnggdeDicky-Fuller unit root test, Johansen Co-integration
and Vector Error Correction Model (Restricted VAR) as wiedl Techniques. The results of the study shows that | Tota
government revenue (TGR) , Domestic Credit Available t@lBE8cale Manufacturing Sector Capital (DCsm) , Stiock
Small-Scale Manufacturing Sector (Km), Foreign borrowirgifyn loans (Fb) , lagged Public Investment in Small-Scale
Manufacturing Sector (Isgy) and Dummy variable for the political stability afedvorable condition (Dps) has positive
and significant impact, while Index of Price of Capitak() and Weighted Rate of Interest (rw) has significagfatige
impact on the Public Investment in Small-Scale Manufawg (Igm) Sector of Pakistan. The study recommends that
government should need to take into consideration not dmycbnditions in domestic economy but also of the
international economy and finally the assets redistribution

KEYWORDS: Public Investment, Small-Scale Manufacturing Sectdugmented Dicky-Fuller, Johansen Co-

Integration and Vector Error Correction Model
INTRODUCTION

Historical Industrialization and the emergence of bussingystem indicated the influence of politics, law and
culture as well as natural endowments and markets pergpéets successfully illuminated understanding of economic
changes Small-Scale manufacturing Sector. Industriizavariations with in nation - states at the leveirafustry as
well as companies may consequently be more apparergt & the countries depend on external resources to s&crea
there per capita income. Small-Scale manufacturingoBetays a vital role in the economic development of a wguit
is the second vital commodity producing sector of the econdkhyhe time of partition Pakistan have no large scale
industrial units, though few small Small-Scale manufactui@ector did exist, but it was not adding enough to the
economy of the country. But Pakistan can claim a proudesbfathat historical privilege of high artistic skilf der
craftsmen of the past. The skills and wonders of Mushmesfound in Egyptian ‘mummies of ancient times. This was
again Muslims who become the rival of British cottertiles industry of eighteenth century. The industrialthge of

Pakistan at times of its inception was a very limited dime. British government neglected the industrial sector.

The objective force for such neglect was there coloniatpe@limed primarily at transferring raw materials from
the Indian sub - continent to UK, at cheaper rates andfdramag them into manufactured articles, for export abrdad a
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higher process. A total of 35 factories formed the itrialshase of Pakistan at the eve of its independenc&949 only
7.7% was industrial contribution towards the Gross Domé&stiduct of Pakistan. As such feeling the imperative need a
massive task if Small-Scale manufacturing Sector wesupd and indusial policy was announced in 1948. The 15 je@ar
follow extend from 1949 - 1965 recorded a remarkable growghtosain average of 15% annually in the output of modern
Small-Scale manufacturing Sector. The compound growtbutgut was as high as 25% per year during 1950 - 1954,
During the next 5 years (1954-1959) it, however decline@1d%.

Manufacturing Sector is the third largest sector ofébenomy, accounting for 18.5 percent of Gross Domestic
Product (GDP), and 13 percent of total employmentgé&cale Manufacturing (LSM), at 12.2 percent of Gross Diitnes
Product, dominates the overall sector, accounting for 66%e sectoral share, followed by Small Scale Manufaug,
which accounts for 4.9 percent of total GDP. The third comapb of the sector is slaughtering, which was separately
included as a subategory from 20084, and accounts for 1.4 percent of overall GDP. Pakistanxipasienced a lot of
structural and policies changes during different decadesilefs like privatization, nationalization, Islamic economi
system and mixed economic system. (Ahmed ; 1990) found thathduequent changes in the policies regarding to

Small-Scale manufacturing Sector severely affectedsihitor especially from 1970’s to 80's.

(Hirschman;1958) analyzed that public sector investment haéngla productive role in the Small-Scale
manufacturing Sector through reducing cost, financing, creditadnility and expended the capital of this sector. (Looney
and Frederiksen; 1981) found the passive role of public imesd in Small-Scale manufacturing Sector and in capital
formation. (Looney and Winterford; 1992) addressed thatip sector investment and facilities have greater peséivd

significant effect on the Small-Scale manufacturing Sector

A vast literature been found regarding to Small-Scaémufacturing Sector in the studies of (Cebula; 1998),
(Delevw and Holloway; 1985), (Hoelschur; 1986), (Khan; 1986), @ew1983), (Dwyer; 1982), (Evan; 1987), (Makin;
1983), (Mascaro and Meltzer; 1983), (Mcmillan; 1986), (Mot&983), (Plosser; 1983) and (Dewald; 1986) with the
connection of public investment and its importance iret@nomic growth and development of the economy.

More than half of the sufroups within Small-Scale Manufacturiggctordepicted improvement as considered
to the previous year, with industries producing consumer andnetiate goods being the main beneficiaries. The main
contributors to Small-Scale Manufacturir@ector growth were: Automobiles, followed by Tyres & Tubkesather
Products, Electronics, Fertilizers, Ndfetallic Minerals Products, Pharmaceuticals, and Emging Products. Auto-
mobiles Production been increased an average of 31.6 %. Wiéhgroup, a major increase was seen in the production of
motorcycles 58.2%, jeeps & cars 37%, tractors 27%, busefrasids 16.2%. The increase of 29.5% in rubber products
was due to increase in production of motor tyres and tutig3 % and 50% respectively. The electronic items production
been increased by 23%. Major items showing increase in outpidr this head included air conditioners 59%, deep
freezers 36% and refrigerators 17 %. Engineering productesgitd an increase in output of 6%. Major items showing
increase in production include sugarcane machines, wheah#rs and production of diesel engines.

Pina and Aubyn (2006) investigated the role of public investnin the United States Economy using the
restricted Vector Auto-Regressive Model (VAR) for theripd of 1956-2001. Pereira (2001), Pereira and An(k@@23)
and Pereira (2000) worked on the effect of aggregate psétitor investment using restricted Vector Auto-Regives
Model (VAR) for the United States Economy. This reseatddystoo analytical applying the restricted Vector Auto-
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Regressive Model (VAR) known as Vector Error Correction Mddethe period of 1980-2014 on the time series data to
empirically analyze the role of public sector investmienthe Small-Scale Manufacturing Sector of Pakistanhas t

primary objective of this research study.

DATA ANALYSIS AND MODEL OF THE STUDY

Data Description

The data used in this study are based on annual figures beparserly data for most of the variables are not
available from any source in case of Pakistan. The timedef the study data is from 1981 to 2014, because datatpri
1981 at constant price are unavailable. There is no dimatce to complete data; therefore data are collected from
Economic Surveys, Federal Bureau of Statistics, Statdk B&Pakistan, Ministry of commerce and Industry, Braad
Medium Enterprises Development authority (SMEDA), Cooppeza and Commercial Banks, International Financial
Statistics (IFS), Pakistan Institute of Development Booics (PIDE), World Development Report (WDR), National

Accounts of Pakistan and from different surveys and reports.

All the variables used in the estimation for all inmesiht function are taken as real and at constant pri¢es. T
price index of capital good has been calculated by divitliegvalue of gross fixed capital formation at currettgpby

corresponding value at constant prices.
Model for Public Investment Small-Scale Manufacturing Setor

The estimates of Small-Scale manufacturing sector investméakistan are primarily constructed separately for
public sectors by economic activity as well as by capitsets. It comprises expenditure incurred on the acquisition o
fixed assets, replacement, additions and major improveméfiteed capital viz. land improvement, buildings, civiica

engineering works, machinery, transport equipments andurerand fixture.

To be consistent with the theory various popular models of timezg behavior have studied in search for the
determinants of investment. In particular, main focused onvéilerecognized theories of investment behavior known as
Keynesian Theory, Post Keynesian Theory, AcceleratoicPte and Neo-Classical theory etc. Alternative foatiohs of
investment function have been proposed by various economiggptain even a single theory. The Keynesian with
accelerator model, in their modified form are considexs best model for investment behavior.

Similarly, the three elements are essential in unaedéng the investment are: the demand for the output
produced by the new investment (i.e. revenues etc), theegttrate and cost of the investment (mainly capita) eost

expectations about the state of the economy.

Public investment in Small-Scale Manufacturing consistsnofing and quarrying, manufacturing small-scale,
construction (Indus Basin and other construction), eléttrand gas, whole sale and retail trade, finance andganse

and services. It is mostly the investment in infrastmect
The function of public investment in Small-Scale Mantidéag sector is as follows:
Igm =f (TGR,Csm, Kstock , Fb , Igm(-1), Dpsl, rw) 2.1

The corresponding regression/econometric equation of the apeen function is given below:
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lgm = @y + W,CsM+ w,TGR+ w,Kstock + w,Fb

2.1(a)
+al gy T WD s t il |+ Wt £

Where
w, >0,w,>0,w,>0w,> 0w, Ow,> 0w,< Owy< O

The detail of the variables included in the study as isvid|
(Igm) = Public Investment in Small-Scale Manufacturing 8ect
(TGR) = Total government revenue
(DCsm) =Domestic Credit Available to Small-Scale Mantiieing Sector Capital
(Km) = Stock in Small-Scale Manufacturing Sector
(Fb) = Foreign borrowing/foreign loans
(Ism.y)) = lagged Public Investment in Small-Scale Manufacturirgdse
(Dps) = Dummy variable for the political stability arad/érable condition
(Ipk ) = Index of Price of Capital and
(rw) = Weighted Rate of Interest.
ESTIMATION TECHNIQUE & PROCEDURE

During the regression analysis estimating the econometiteinthe researchers often faces the problem of unit
roots especially in time series data. Therefore, tothesteliability of some econometric models and theosese of
researchers then use data that are at least once difdreé®o the Augmented Dicky-Fuller unit root test is applie the
data used in this research study firstly for the ctiorcand to make the data stationary. The results of tigm&nted

Dicky-Fuller unit root test are incorporated in below tal§ie$) and (3.2).

Table 3.1: The Augmented Dicky-Fuller Unit Root TesResult of Data at Level

Augmented Critical

Variables Abbreviations Dickey Fuller Value (ADF)

Public Investment in
Small-Scale Igm -1.873559 -2.9705
Manufacturing

Total Government

TGR -1.229213 -2.9705
Revenue
Credit Available to Sme- | 5o, -1.311890 -2.9705
Scale Manufacturing
Capital Stock to Small- | 11113016 -2.9705
Scale Manufacturing
Dummy Variable for
political Stability Dps -1.529137 -2.9705
Foreign Borrowing Fb -1.623615 -2.9705

Lag of Smal-Scale

Manufacturing Investment ISmy) -2.231845 -2.9705
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Table 3.1: coned ,
Index of price of Capital ok -2.468468 -2.970
Weighted Rate of Interest| rw -2.040361 2.970
Note: The Variable are Taken in Their Log form and Critical \éailu Selected at 5% Significance Level

Table 3.2: The Augmented Dicky-Fuller Unit Root TesResult of Data at First Difference

. o Augmented Critical

Variables Abbreviations Dickey Fuller Value (ADF)
Public Investment in Smallr
Scale Manufacturing lgm -4.258414 -2.9705
Total Government Revenug TGR -3.459036 -2.9705
Credit Available to Small-
Scale Manufacturing DCsm -3.553742 -2.9705
Capital Stock to Sm- Km -3.831656 -2.9705
Scale Manufacturing
Dummy Variable for
political Stability Dps ~4.291975 ~2.9705
Foreign Borrowin Fb -3.47019. -2.970¢
Lag of Small-Scale
Manufacturing Investment ISMy1) -3.425057 ~2.9705
Index of price of Capital ok -4.362324 --2.9705
Weighted Rate of Intere rw -3.64550! -2.970¢

Note: The Variable are Taken in Their Log form and Criti¢alue is Selected at 5% Significance Level

The data used in the present study is time and it iyzgglthrough unit root. The unit root test is done before
choosing the appropriate econometric framework in ordgetdhe results. In order to decide which technigue should be
used it is important to investigate whether the timéesedata is co-integrated of some order or not and the umiwari
properties of the data are also advised to be checkede @heiso many ways to check the unit root in the datalbts
research the data was checked through Augmented Dickey-Fesks. The ADF test was used in order to check the
variables at their level form as well as at first eliéinces. The result obtained from Augmented Dickey-Fulirsteows
that variables of the model are non-stationary in theielléorms. Again they were tested in their first diffisce form
concluded that the variables are stationary at first @iffee as shown in table (3.2). So looking into the results oftheth
tests it is conclude that all the variables used in the mavdedtationary at | (1). Similarly, the data furthecheck for the
co-integrating vectors and long-run relation by applying Ibbansen co-integration test. The result of Johansen co-

integration test is integrated in table (3.3).

Table 3.3: Johansen Co-Integration Test Results

Likelihood 5 Percent 1 Percent Hypothesized

: : Critical Critical

Eigenvalue Ratio Value Value No. of CE(s)
0.983630 381.5355 156.00 168.36 None **
0.96469! 266.390° 124.2¢ 133.5% At mosi 1 **
0.88397. 172.763l 94.1¢ 103.1¢ At most 2 **
0.859617 112.4529 68.52 76.07 At most 3 *
0.595247 57.47818 47.21 54.46 At most 4 *
0.529113 32.15278 29.68 35.65 At most 5 7
0.301525 11.06495 15.41 20.04 At most 6
0.03566! 1.01699: 3.7¢ 6.65 At most |

*(**) Denotes Rejection of the Hypothesis at 5 %( 1%) Sigaifice Level
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L.R. Test Indicates 6 Co-Integrating Equation(s) at %&niScance Level

Johansen Co-integration methods used are very popular to@soimomic work to find out whether or not
variables of the model are co-integrated. The preseraigsence of co-integration is necessary in order to debiolgt the
technique which will be used to test the hypotheslelinto the relation of the variables that have unit roobrdier to find
out which technique should be used and either thereoi$-gm or long-run relation between the variables, the rk#ra
co-integration test was applied. The result indicates ttierte long-run relation between the variables having six co-
integrating vectors. The model that has co-integratedr@cthe suggested regression model is Vector Error Correction
Model and the results of VECM model are interpretedieté3.4).

Table: 3.4. Regression Results of Public Investment in
Small-Scale ManufacturingSector as Dependent Variable are:

D\(/e ; r?,:&znt Independent Variables
Igm C TGR DCsm Km Dps Fb Ismey | T rw
0 0.142 | 0.081 | 0.12 035 | 0.256 | 0.054 | 0.098 | -0.217 | -0.113
(3.86) | (2.58) | (2.74)* | (4.45) | (5.63) | (4.59) | (3.83) | (3.83) | (-2.28)
R-Squared | 0.937193] Adj. R-Squared | 0.925641| F-Statics | 731.7529

Public investment in Small-Scale Manufacturing sector costaiining and quarrying, construction i.e. Indus
Basin and other construction, electricity and gas, Wdaddée& Retail Trade, Financial Institutions and servietes The
public investment in Small-Scale Manufacturing sector'stion has been analyzed by including the variables like total
government revenue (TGR), Domestic Credit Available to SB8edle Manufacturing Sector (DCsm), Capital Stock in
Small-Scale Manufacturing Sector (Km), foreign borrovifioigign loans (Fb), lagged Public Investment in SmalleSca
Manufacturing Sector (Isgg), dummy variable (Dps) for the political stability ara/érable condition, Index of Price of
Capital (Ipk ) and Weighted Rate of Interest (rw). Thérested function is reported in table (3.8).

The result in the table (3.4) shows that overall performaidhe model is highly significant as the value of (F-
statistic) value is 131.7529) and the R-squared value i6.93). The explanatory variables such as total government
revenue, Domestic Credit Available to Small-Scale Mattufing Sector, foreign borrowing/foreign loans, lagged Public
Investment in Domestic Credit Available to Small-Scalenhfacturing Sector and Capital Stock in Small-Scale
Manufacturing Sector having positive and significant coefficiefite showing noteworthy effect on the Public Investment
in Small-Scale Manufacturing Sector of Pakistan.

Dummy variable for the political stability and favoraldendition are statistically significant. The political
stability and favorable economic conditions also significend positively affect the public investment in other sectors.
The coefficient of lagged investment in Small-Scale Martuféng Sector and foreign borrowing have positive sign and is
statistically significant. Therefore, it can concludettigavernment budgetary conditions, previous investment level,
foreign capital inflows and stable political and economigimnment are the important determinants of Public investm

in this category as showing by the result incorporated ialoge table (3.4).

There is negative and significant effect of Index of PriceCapital and Weighted Rate of Interest on Public
investment in Small-Scale Manufacturing Sector. Thesevaviables can also be used as opportunity cost of tapaa

the key factors which seem to have a strong role irrdé@iang the Small-Scale Manufacturing Sector investnmecitde
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the price level of capital goods, capital stock, W&sg interest rate and the output level. The outcome of thelrisodluite

consistent with the theory and all the coefficients haveecbsigns as expected.
CONCLUSIONS

In this research study, an attempt is made to anahgzéattors which are responsible for increasing the @ubli
investment in Small-Scale Manufacturing Sector of thentrguand to determine empirically the role of Public irreent
in Small-Scale Manufacturing Sector of Pakistdinis study has investigated thublic investment in Small-Scale
Manufacturing Sectoin Pakistan for the period of 1981-2014 using the Vector EZmrection Model framework-or
public investment in Small-Scale Manufacturing Sectorl tgtvernment revenue, foreign borrowing (foreign loans),
Domestic credit, Capital Stock, lagged Public Investment poiidical stability and favorable condition are the major
determinants. The result shows that foreign capital inflow, morent's budgetary position, political stability and

government incentive policies affect this investment categignificantly.

The study recommends that by increasing domestic purchasiwgr, export expansion, import substitutions
through assets redistribution the fruitful increase cafetsh in public investment in Small-Scale Manufacturing Secto
Though, these policies may be difficult to implementhat they have other impacts on the domestic economy. Export
expansion and import substitution may be quite desirableirfcreasing demand. Government should take into
consideration not only the conditions in domestic economyalsg the international economy and finally the assets

redistribution.
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