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ABSTRACT 

Innovation is one of the key factors for the economic growth of any country. One of the major 

benefits of Technology Park is that these parks promote innovation. An investment in 

innovation and technology leads to increase in productivity which further leads to economic 

growth and a higher standard of living. Technological innovation is an important component 

which endorses productive variations in the quality and quantity of knowledge through the 

procedure of development and advancement that further facilitate prompt changes in the 

economy and generate long-term economic growth (Fallah and Ibrahim, 2004). The objective 

of the study is to elaborate the evolution, growth and contribution of Technology Parks as 

intrinsic incentive for industrialization of Punjab and analyze the relevance of Technology 

Parks for Industrial Development of Punjab. For evaluating the relative effectiveness of 

technology parks on Punjab’s industrialization over the study period, the stepwise regression 

has been deployed and it is found that the studied firms have shown acceleration in 

employment, sales turnover and productivity and this increment is highly significant 

throughout the study period in-question. The investment in technology parks has helped the 

region to achieve its goal and hence the performance of technology parks has been 

significantly effective in Punjab’s industrialization. 

Keywords: Technology Parks, Industrial Development, Punjab Economy. 

 

1. Introduction  

Development means the suppression of the traditional sector by concentrating on modern 

sector and expanding that modern sector. These two sectors have little relation and 

interdependence, and each sector develops according to its own pattern. The interaction 

between agriculture and industries changes significantly over the time during the process of 

economic development. However, as development takes place, the relative importance of 

agriculture declines sharply, while the importance of industry increases considerably. 

Industries develop on account of the impact of growth in agriculture sector. Industrial sector 

absorbs the surplus labor and increases the demand for agricultural products whereas, in turn, 

the agriculture sector provides raw material, a market for industrial goods and contribution to 

the industrial sector. The modern sector can be considered as an economic enclave of 

industrial countries, and this view is responsible for this sector’s multiplication and growth 

benefiting these industrial countries. 

Determinants or Causes of Industrial Development 

The developing countries have diverted their activities from agricultural to industrial 

economy for the past few years (Kuznet, 1973). It happens due to several advantages like 

economic diversification, generating employment opportunities, and transformation in 

technology. Many socio-economic factors like human capital, financial institutions, and 

governments have contributed equally to promote industrialization in the developing 

countries (Beji and Aram, 2014) 
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The agricultural sector’s exports provide foreign exchange, which can be used to import 

material and capital goods for industry. Furthermore, with successful functioning of banking 

sector, agricultural savings can be channeled to industry and invested by industry. 

Redistribution of the agricultural surplus can be taxed and provided as a support to 

manufacturing (Johnston et al., 1961). 

International Integration is hypothesized to exert positive impact on industrial development. 

Small domestic market holds back industry in many developing countries, opening up to 

trade and creating exports opportunities that offer scale effects. This can come about by being 

able to lower unit costs of material by buying large amounts or producing at minimum 

efficient scale (Bernard et al. 2007). Furthermore, competing with foreign producers may 

force the domestic firm to become more efficient. 

Barriers to the Process of Industrial Development 

Industrialization is the process that accelerates economic growth, affects structural changes in 

the economy, particularly in resource utilization, production functions, income generation, 

occupational pattern, population distribution, foreign trade and also the social changes. The 

most pressing need for rapid industrialization of the developing countries is to achieve the 

basic objectives of their economic and social progress. It has been recognized that 

industrialization is the surest solution to the problem of raising the standard of living of the 

people. Clark (1957) has pointed out that growth entails the movement of resources from 

low-productivity sector agriculture to high-productivity sector industry. 

The industrial sector in the developing countries has been facing a number of problems in 

industrialization and technological modernization. This has kept its production at devastating 

low levels. 

The appropriate financial resources and institutions become the most necessary condition for 

industrial development (UNIDO 1979 (a)), but the savings and capital do not get channeled 

properly for productive and profitable investment opportunities, and thus, slow down the 

process of industrialization. 

Key services called infrastructure such as transportation and communication network are 

necessary for efficient commerce. Roads, bridges, railways are needed to transport material 

and finished goods. Telephones, water supply, etc. are necessary for industrial development. 

An absence of a dependable infrastructure can impose several barriers to industrial 

development. 

The developing economies face the problem in developing a strategy to become globally 

competitive. Industries in such economies face difficulties in attaching themselves with 

market forces and generating economies of scale, quality and consumer satisfaction. In 

addition to these factors, these industries also pass through various obstacles like 

obsolescence of technology, non-availability of quality raw materials, high cost of basic and 

essential inputs, environmental issues, and lack of R & D facilities (Mathur et al. 2009). 

Lethargic growth and productivity in manufacturing are fast eroding competitiveness of the 

industry, and these factors are bound to have serious implications on employment, 

investment, output, and thus income. A substantive improvement in the investment climate 

and a drastic enhancement in industrial productivity are the essential pre-requisites to 

compete in an increasingly globalized and competitive environment of production and trade 

(Hussain et al. 2012). 

A well-developed entrepreneurial class motivated and trained to organize resources for 

efficient production is often missing in developing countries. The lack of skilled labor 

damages the prospects of SMEs. The poor health of the work force is another reason of 
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inadequate human resources. When labor force is healthy, less working time is lost and effort 

is expanded. 

The underutilization of capacity of industries is also an obstacle in the path of setting up 

industries in developing countries. In such cases the performance of industries is not up to 

mark. The inadequate supplies of natural resources create difficulty in achieving industrial 

development as compared to the industry that is richly endowed with such resources .Well, 

management of these resources matters a lot. 

Economic inefficiency occurs when the factors of production are used to make an inefficient 

combination of goods. Thus, the society is at the wrong point of its production-possibility 

boundary, and productive inefficiency occurs when factors of production are used in some 

inefficient combinations like too much capital relative to labor and vice-versa. Thus, the 

society is inside the production possibility boundary. 

The vicious circle of poverty in developing countries causes the slow progress of industries 

and this makes bad impact on the markets, and this limits the investment and capital 

formation in the developing countries. 

Due to large number of hurdles, the manufacturing sector faces laggardness and needs a 

balanced and sustained growth. The industry needs incentives for industrial development. 

Industrial Policy is considered successful only if the implementing powers have either 

directly yearned for industrialization to happen as expected or they possess the force to 

perform in this way by the engendered incentives (Robinson, 2009). New innovations in the 

economy are imperative for achieving balanced growth. For attaining global competitiveness, 

investment by industry in R&D sector should be encouraged in the state (Kaur, 2013). 

Generally, the investment in R&D sector in the state/country is low. High Productivity leads 

to growth of manufacturing sector, and this will only happen if the government realizes the 

necessity to increase their investment in such sectors. It will result in improved quality of 

goods. 

Technology Parks have emerged as the most composite incentives for promoting technology- 

intensive, knowledge-based SMEs with enormous potential to grow, and also construct 

growth path for other sectors. The developed nations have adopted the dynamic strategy of 

technology parks for maximizing their benefits as well as gain. Such Parks have been 

considered beneficial for endorsing entrepreneurship, knowledge–based industry, and 

economic growth within the regions (Link &Scott, 2003). 

2. Database and Methodology 

Technology Park has been offered as an incentive for the entrepreneurs of Punjab as these 

parks will boost their performance, generate employment, edify the infrastructure, open doors 

of the global market for the small scale firms, and also improve the quality of products. The 

major objective of the study is to explore the role and impact of selected technology parks in 

Punjab’s industrialization.  

Data Source 

The study is primarily a case study of selected technology parks in Punjab. The analysis is 

based on primary data collected through a survey of associated industrial units in the selected 

technology parks (the questionnaire is given in appendix). However the secondary data were 

also used to analyze the performance of industries in Punjab. The study spans over the Post-

Reform period. For the study of Technology Parks in Punjab, the two parks have been 

selected, namely Software Technology Parks of India, Mohali Branch, and IT Park, Mohali. 

All the firms located in selected Technology Parks have been considered for study as there 

exists wobbly number of firms for every studied period. The basic objective for the study is 

to evaluate and assess the performance and contribution of technology parks in Punjab’s 
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industry. Data related to the various registered firms in STPI have been taken from Software 

Technology Parks of India, Mohali Branch and Primary Survey was conducted for studying 

of IT Park Mohali. 

 

The Step-Wise Multiple Linear Regressions 

As a predictive analysis, this multiple regression method is most commonly used. Basically 

this method is used to explain the relationship between one continuous dependent variable 

with two or more other independent variables. Keeping in view the objective of the study, 

four models have been studied to find the impact of Technology Parks on the Punjab 

Industry. 

The impact of the number of units, investment, trade surplus, foreign direct investment, 

employment, economic assistance, capital productivity, and labor productivity of studied 

technology parks on the industrial gross capital formation of the state. 

Log G2=a2+ b21 Log Un+b22 Log Inv+b23 Log Ts+ b24Log FDI+ b25Log Emp+ b26 Log  

EA+ b27 Log CP+b28 Log LP 

Here G2= Industrial Goss Capital Formation in Punjab Economy, 

Un= Total Number of Units in selected Technology Parks,  

Inv=Gross Investment of Units in selected Technology Parks, 

Ts= Total Trade Surplus of Units in selected Technology Parks,  

FDI= Total Foreign Direct Investment of Units in selected Technology Parks, 

Emp= Total Employment of Units in selected Technology Parks, 

CP= Capital Productivity of Units in selected Technology Parks,  

LP=Labor Productivity of Units in selected Technology Parks,  

a2=Constant and b21, b22, b23, b24, b25, b26, b27 and b28are the regression coefficients. 

 

Technology Parks as an Incentive for Industrial Development: 

Industries promote high degree of technology, new skills and also have tendency to 

encourage economic and social changes. In order to deliver healthy environment for the 

growth and development of industries, incentives are must, as they enhance and boost the 

economically backward areas to prosperity and make availability of infrastructural facilities, 

promotes technology up-gradation and R&D activities (Aregbesola and Akinkunmi, 2010). 

As discussed in the preceding section, industrialization process in the developing economies 

is impaired, besides other factors, due to the inadequacy of infrastructure. Therefore, as an 

incentive for industrial growth, the government envisages the provision of integrated 

infrastructural facilities - both physical, financial, and industry-services. 

One such means, which has aimed at the holistic dispensation of industry incentives and 

infrastructure for spontaneous and focused industrial growth is the inception of technology 

parks. Technology Parks have been acknowledged as a congregation of problems and 

solutions that are intimately linked with creating sustainable development in low and 

medium-income countries. They have been considered as essential components for edifying 

infrastructure and generating opportunities and also acting as a funnel for policy makers in 

achieving the errands for sustainable development. Investment in Science, technology, and 

innovations performs a significant base of economic growth and sustainable development.  

“A Technology Park is an organization managed by specialized professionals, whose main 

aim is to increase the wealth of its community by promoting the culture of innovation and the 

competitiveness of its associated businesses and knowledge-based institutions. To meet these 
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objectives, a technology park stimulates and manages the flow of knowledge and technology 

amongst universities, R&D institutions, companies, and markets. It facilitates the creation 

and growth of innovation-based companies through incubation and spin-off processes and 

provides other value-added services together with high-quality space and facilities (IASP, 

2003). 

Innovation is one of the key factors for the economic growth of any country. One of the 

major benefits of Technology Park is that these parks promote innovation. An investment in 

innovation and technology leads to increase in productivity which further leads to economic 

growth and a higher standard of living (Vilisova and Qiang, 2014; Urriago et al., 2010). 

Investment in technological innovation leads to increase in production that invigorates the 

economic growth and promotes higher living standards. Innovation performs a significant 

base of economic growth and sustainable development and it is an essential component for 

edifying infrastructure and generating employment opportunities. The concept of innovation 

focuses on technological innovation that includes the diffusion of new products, services, 

new marketing techniques, advanced approaches to communication and positioning (Aubert, 

2005). 

In today’s competitive world, industries need to exploit new ideas, by empowering new 

innovation for the development of enterprises, by introducing high- value added products and 

services that spur the industrial competitiveness in the global market (Gatti, 2010). Generally, 

technology and innovations perform a significant function of economic growth and 

sustainable development to promote industrialization. In this regard, Technology Parks give a 

new level to industries by inducing new enterprises, and also create environment for national 

and international firms to interact with each other and exchange knowledge and technology 

for mutual benefits (UNIDO, 2012). 

Technology Parks would give a new level to the manufacturing sector in creating educated 

employment in the economy (Chadha, 2003). The phenomenon of Technology Park was 

originally conceived with the aim to increase profitability by commercializing the university 

research and expanding entrepreneurship in the region for generating more employment 

opportunities. 

Technology Parks are considered important components for encouraging and generating 

employment opportunities. Thus, building Technology Parks has been recognized as 

something essential for the accomplishment of objectives and for the international 

sustainability that can promote developing economies to acquire benefits from technological 

advancements and can augment their industrious capacity. The developed nations have 

adopted the dynamic strategy of technology parks to maximize their benefits as well as gains 

in the meadow of industrialization. Such Parks have been considered beneficial for endorsing 

entrepreneurship, knowledge–based industry, and economic growth within the regions 

(Research & Industry, 1986, Link &Scott, 2003). Technology Parks have been acknowledged 

congregation of problems and solutions that are intimately linked with intend for sustainable 

development in low and medium income countries. Technology Parks create vibrant 

environment that thrives on creativity, liveliness, and good business sense. The work force in 

such parks is cost-competitive, motivated, and extremely fecund with world-class capabilities 

in industrial and business management, technology, R&D, product and services, and 

international market development. 
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Figure I 

The Technology Park’s Concept 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Driving Regional Innovation and Growth: The 2012 Survey of North America University Research 

Parks, AURP:Battelle Technology Partnership Practice 

 

Technology Park in Punjab 

Like other states, Punjab also has been taking initiatives in building up specialized 

technology parks for giving impetus to manufacturing sector in creating educated 

employment in the economy (Chadha, 2003). The state Government introduced the industrial 

policy in March 1996 with the objective to modernize the industries in Punjab. For this a 

special package of incentives and enhanced infrastructural facilities were introduced to 

promote information technology, export-oriented units and also agro-based industries in the 

state. Later in different industrial policies (2003, 2009, 2013) and in five year plans several 

incentives like capital subsidy, 100 percent compensation on registration fee and stamp duty 

on land acquired were introduced in order to promote IT/Knowledge based industries in 

Punjab. 

Information Technology, a knowledge-based industry, proceeds as a locomotive for speeding 

up economic growth, upgrading the productivity for all sectors of the economy, and proper 

utilization of available resources in the economy. It increases employment potential, linkages 

between private and public sector, enhances access to information, and also creates 

investment for expansion of industries (Government of Punjab, 2001). The software industry 

plays a prominent role in the growth strategy of the economy. The software industry in India 

is growing very fast and has developed a market on the globe. 

Guidelines for establishing Technology Parks 

The phenomenon of Technology Parks was introduced with the aim to increase profitability 

by commercializing the innovations and expanding entrepreneurship in the country. For 

establishing a Technology Park the following facilities should be accomplished: 

 The Technology Park should be very near to urban region with adequate facilities of 

education, entertainment, housing, hospital and also shopping complex. 

 Should be linked with major roads to avail the facility of public transport and should 

be near to the airport. 

Universities 

Government 

Research Laboratories 

Other R&D Institutions 

Private Firms 

Research Partners 

Flow of Talent 

Exchange of Ideas 

Access to Laboratories and 

Specialized Equipment 

 

Technology Parks 

Communities generating innovation, technology 

and knowledge 

Growth of existing firms Creation of new companies 
Commercialization of 

Intellectual property 
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 Plots in the Technology Parks should be developed with basic facilities and 

infrastructural support that includes road, drains, sewers, lighting, security etc. for all 

the available companies and the buildings that may be either on lease or entirely sold 

out. 

 Purpose-built, Multi-tenant buildings incorporating units must access the facility of 

electricity, water, telephone, and other specific services. 

 The medium sized companies that are involved in the activities of software 

development and industrial production should have the space range from10 sq. meters 

for fledging start-ups to 1000 sq. meters or more and these can be availed on 

affordable and flexible rental or on lease terms. 

 The buildings in the park should be spacious and well designed. 

 The Technology Park may or may not be totally funded by the Government, because 

the prime objective of the park is the upgradation of technology, job creation, 

industrial expansion, economic advancement, etc. 

 The Technology Parks must generate industrial linkages, academic linkages, and 

entrepreneurial linkages. 

 

Characteristics of STPI and IT Park 

Software Technology Park of India (STPI) was started in the year 1998 with export of 

Rs. 8 crore by the Ministry of Information Technology, for the development of IT 

industry at state level in SAS Nagar (Mohali). Government of India announced policy of 

tax holiday for STPIs for ten years in the beginning of Ninth Plan (1997-2002) that 

encouraged the entrepreneurs for grabbing the opportunity in IT sector and by the end of 

2001-02 about 65 was operative out of 145 registered IT firms. 

The office of STPI is on rent located in 3 acres of land at Industrial Area Phase VIII, of 

Mohali district. Software Technology Park of India was proposed to be established with 

the aim to introduce data communication infrastructure and computing facilities and also 

to provide and maintain the services like technology assessment, consulting, and 

professional training in the state. Depending upon the growing demand of IT industry, 

the bandwidth operated from STPI Mohali has been increased from 15 mbps to 40 mbps 

for software services and Datacom facilities (Government of Punjab, 2013).  

Punjab is a progressive state with enormous prospects to grow with investment, industries 

and manpower. According to the World Bank Study of the year 2009, Punjab has been 

considered as the finest terminus for doing business in India. In order to lift the IT Sector in 

the state, several initiatives have been taken by the state government, like Institute of 

Technology at Rupnagar and Indian School of Business at Mohali. For encouraging the 

industrial development, creating opportunities for the youth of the state and for enlightening 

SMEs in the state, the state government seeks to involve the private sector, for giving the 

desired growth to the IT sector in the state. State government with the development of IT 

Park has made an effort, for forming an auspicious environment to attract investment from 

local as well as global firms. 

With a view to giving a boost to Punjab’s industries Government of Punjab has announced a 

scheme named “Off –the-Shelf Scheme” in the year 2005, for easy availability of land for 

entrepreneurs. Under this scheme, the semi-developed/ developed land will be also given to 

the entrepreneurs in various focal points with the objective to accelerate the growth of the 

industries in Punjab and encouragement to entrepreneurs. This scheme is applicable for the 

development of Industrial areas, IT Parks, Agro Parks, Industrial Estates, focal points etc. 
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Performance of Selected Technology Parks in Punjab 

Technology Parks promote the stakeholders by providing them the opportunities to show 

their adeptness and ability for generating growth of various sectors, regions and economies 

(Baluch et al., 2015). During the Eighth Plan, there was hardly any activity related to IT 

industry in Punjab. For a sustained development of the economy of Punjab and giving more 

emphasis on the development of IT sector, and generating modern infrastructure and 

integrated info-structure for encouraging global competitiveness, the Government took an 

initiative to set up Software Technology Park of India in Punjab in the year 1998-99. Later in 

the year 2008-09, IT Park was set up in order to stimulate micro, small and medium 

enterprises by creating a productive environment for IT entrepreneurs and also with the 

prospects to promote software industry through innovative activities, to influence the growth 

of industry in the state. 

Technology Parks in Punjab were developed with the aim to contribute to the prosperity and 

development of industry and also to promote the culture of cooperation. Generally, it is 

believed that firms that perform in clusters, have a number of potential business partners, 

suppliers, efficient manpower and technical expertise (Aulicino and Petroni, 2012; Mangrio 

et al. 2013). 

Table 1.1 

Trends in Important Constituents of Selected Technology Parks of Punjab 

Year Units (No.) 
Employmen

t (No.) 

Wages (Rs. 

00’Crores) 

Capital 

Investment 

(Rs. 

00’Crores) 

Production 

(Rs.000’Cro

res) 

Sale 

Turnover 

(Rs.00’Cror

es) 

1998-99 37 48 6.27 1.23 27.14 0.79 

1999-2000 49 87 6.67 2.1 31.76 0.82 

2000-01 65 325 7.17 7.36 36.01 0.85 

2001-02 71 440 7.57 9.35 40 0.87 

2002-03 79 641 8.19 12.16 42.64 0.92 

2003-04 87 1129 8.84 20.7 46.66 0.94 

2004-05 113 1662 8.97 27.25 48.61 3.5 

2005-06 121 2634 9.28 43.19 53.11 4.76 

2006-07 115 2860 9.3 46.89 46.89 5.4 

2007-08 103 5023 9.72 54.27 62.1 6.82 

2008-09 109 7930 10.16 71.17 66.6 11.14 

2009-10 125 8859 10.58 75.77 71.18 25.62 

2010-11 128 11631 10.86 80.79 88.88 33.24 

2011-12 127 11814 10.88 78.48 84.48 24.55 

2012-13 120 16049 11.13 64.11 90.43 24.89 

2013-14 104 16776 11.25 58.28 93.49 25.99 

CAGR 2.84 17.78 1.67 11.38 3.56 13.91 

Source: Government of India (various issues), Annual Reports, Software Technology Park of India, 

Mohali and Data Generated from Field Survey of IT – Technology Park, Mohali. 

 

Relevance of Technology Parks in the Punjab Economy 

Technology Parks have been acknowledged as a congregation of problems and solutions that 

are intimately linked with sustainable development in low and medium income economies. 

They are considered as an essential component for edifying infrastructure and generating 

opportunities and also act as a funnel for policy makers in achieving the goal of sustainable 

development. The trend of establishing the Technology Parks in the regions where there are 

already universities, industrial corporations and required infrastructure is considered to be a 

cost-effective process (Aulicino and Petroni, 2012). Choosing Mohali for establishing 

Technology Parks is the apt decision by the Government as this place is very near to the 
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capital city of Punjab and has relevant infrastructure that includes universities, industrial 

complexes, and airport, and link roads to other states. 

The fast changing global economic scenario motivated the Government of Punjab to promote 

IT sector in the state because of its attendant benefits. Therefore, through its nodal agencies 

(PICTCL, Punjab Infotech), has prepared a stratagem to encourage IT sector in the state, in 

order to achieve the socio-economic growth of the state. The Government of Punjab took up 

the initiative to develop Technology Parks to promote IT, Electronic and Telecommunication 

units in the state. In this context, Fig. II (i), (ii), (iii) shows the share of production, 

investment and exports in overall industrial production, investment and exports of the state. 

As depicted in the figures, the share of Technology Parks is very low (less than 1 percent) but 

has a rising tendency .The concept of technology park is very young in Punjab as explained 

earlier, but due to incentives announced in the various industrial policies, it has inspired the 

firms in technology parks to promote IT sector through its productive activities. 

Focusing on the three aspects (output, investment and exports) of the economy the share has 

increased from the year 2000-01 to 2009-10. This was due to the general and liberal policies 

introduced in the year 2000 and 2003 towards the growth of exports in IT sector and this 

concept promotes technology parks in the state. However during the year 2010-11 the share 

of investment decelerated due to falling in a number of units as explained in table1.1. This 

further causes a fall in production as well as exports. Moreover, in its industrial policy, the 

state government intends to focus on infrastructure, human resources, policies and investor 

relations for providing favorable environment for entrepreneurs so that more investment 

should be attracted in such parks of the state for the development of globally competitive IT 

sector (Government of Punjab, 2009; 2013). 

Fig. II (i) 

Share of Technology Parks’ Production in Total Industrial Production of Punjab 

Fig. II (ii) 

Share of Technology Parks’ Capital Investment in Total Industrial Capital Investment of Punjab 

 

 

Share in Production (%) 
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Fig. II (iii) 

Share of Technology Parks’ Exports in Total Industrial Exports of Punjab 

 
Source: Government of Punjab (various issues), Statistical Abstract of Punjab, Chandigarh: ESO. 

Government of India (various issues), Annual Survey of Industries, Ministry of Statistics and Programme 

Implementation, New Delhi: CSO 

Government of India (various issues), Annual Reports, Software Technology Park of India, Mohali Data 

Generated from Field Survey of IT – Technology Park, Mohali. 

 

The Impact of Technology Parks on Punjab’s Industries 

The impact of number of units, investment, trade surplus, foreign direct investment, 

employment, economic assistance, capital productivity and labor productivity of studied 

technology parks on the industrial gross capital formation of the state. 

log G2=a2+ b21 log Un +b22 log Inv +b23 log Ts+ b24log FDI+ b25log Emp+ b26log EA+ 

b27log CP +b28 logLP 

Here G2= Industrial Goss Capital Formation of Punjab, Un= Number of Units of Technology 

Parks, Inv= Capital Investment in Technology Parks, Ts= Trade Surplus in Technology 

Parks, FDI=Foreign Direct Investment inTechnology Parks, Emp= Employment generated in 

Technology Parks, CP= Capital Productivity of Technology Parks, LP=Labor Productivity of 

Technology Parks, a2=Constant and b21.b22, b23, b24, b25, b26, b27 and b28 are the 

regression coefficients. 

In the model eight components namely number of units, investment, trade surplus, 

foreign direct investment, number of employees, economic assistance, capital productivity, 

and labor productivity have been considered for evaluating the impact on industrial gross 

capital formation of the state by using the stepwise regression. Out of these components only 

one component (trade surplus) has contributed in the industrial gross capital formation. 

Table 1.2 (a) 

Variables Entered in Model 

Model Variables Entered Variables Removed Method 

1 TS 

. Stepwise (Criteria: Probability-

of-F-to-enter 

<= .050, Probability-of- 

F-to-remove >= .100). 

Source: Author’s Calculation 

 

Concentrating on descriptive statistics, the table below simply gives a view of mean value, 

standard deviation, and number of studied years. The average number of industrial gross 

Share in Exports (%) 

0.23 0.22 
0.19 
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0.12 

0.08 
0.05 
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capital formation (GCF) is 4.293. But the highest is obtained by labor productivity and capital 

productivity. 

Table 1.2(b) 

Descriptive Statistics of Model 

Variables Mean Std. Deviation N 

G2 4.2931 .11759 16 

Un 1.9631 .16023 16 

Inv 3.2305 .50607 16 

TS 2.6625 .64647 16 

Logfdi 1.3993 .77420 16 

EMP 3.3030 .80289 16 

CP 4.7488 2.21722 16 

Source: Author’s Calculation. 

Further in addition to descriptive statistics the correlation matrix (table 1.2 (b)) is very helpful 

for getting a rough idea about the relationship among the variables predictors and about the 

outcome for a preliminary look for multi co linearity in the data. If we look at the correlation, 

then the highest correlation is between the trade surplus and industrial capital formation of 

the state at 1 percent of level of significance (r=0.956, p=0.01). Despite the significant 

correlation, it is observed that amongst all the predictors, the trade surplus is likely the best 

predictor for the outcome. 

Table 1.2(c) 

Correlation Matrix of Model 

 indgcf Un Inv Ts FDI Emp CP LP 

Pearson 

Correlation 

Indgcf 1.000        

Un .766 1.000       

Inv .550 .857 1.000      

Ts .956 .800 .571 1.000     

FDI .874 .943 .761 .905 1.000    

Emp .898 .927 .755 .924 .984 1.000   

CP .597 .729 .914 .647 .720 .721 1.000  

LP .849 .887 .834 .882 .942 .924 .863 1.000 

Sig. (1-tailed) 

Indgcf . .000 .014 .000 .000 .000 .007 .000 

Un .000 . .000 .000 .000 .000 .001 .000 

Inv .014 .000 . .010 .000 .000 .000 .000 

Ts .000 .000 .010 . .000 .000 .003 .000 

FDI .000 .000 .000 .000 . .000 .001 .000 

Emp .000 .000 .000 .000 .000 . .001 .000 

CP .007 .001 .000 .003 .001 .001 . .000 

LP .000 .000 .000 .000 .000 .000 .000 . 

N 

Indgcf 16 16 16 16 16 16 16 16 

Un 16 16 16 16 16 16 16 16 

Inv 16 16 16 16 16 16 16 16 

Ts 16 16 16 16 16 16 16 16 

FDI 16 16 16 16 16 16 16 16 

Emp 16 16 16 16 16 16 16 16 

CP 16 16 16 16 16 16 16 16 

LP 16 16 16 16 16 16 16 16 

Source: Author’s Calculation. 

The next section of analysis gives the summary of important constituents of the model i.e. the 

value of R, R Square and Adjusted R Square. The table summarizes the dependent variables 

and the independent variable. The column labeled R, explained the values of the multiple 

correlation coefficient between the predictors (trade surplus) and the outcome (industrial 

gross capital formation). The model explains that the trade surplus as a predictor has affected 

the gross capital formation of the state. The Correlation between trade surplus and industrial 
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gross capital formation is 0.956 that i s 0.956*100= 95.6 percent. Further the adjusted R 

Square explains fitness of the model. Ideally the value of R Square and adjusted R Square 

will be the same or very close to each other. In the model the difference between the value of 

R Square and adjusted R Square in model is 0.914-0.908=0.006. It will account less variance 

in the outcome. Focusing on Durbin-Watson test, it is suggested that the value of D-W test 

would be more than 1 and less than 3 (field, 2009), and in the present model it is 2.023. 

Table 1.2 (d) 

Summary of Model 

Model R R Square Adjusted R 

Square 

Std. Error of the Estimate Durbin- Watson 

1 
.956

a
 

.914 .908 .035731749377 

223 

2.023 

Source: Author’s Calculation 

In the next section of the model, ANOVA test is applied to check if the model is significantly 

better at predicting the outcome than using the mean. The F-ratio explains the significance of 

R Square. It is believed that if the improvement due to regression model is greater than the 

inaccuracy within the model, the value will be greater than one (Field, 2009). For model, in 

table the F-ratio is 148.46, which is significant at 1 percent level of significance. We can 

interpret the result as though model has significantly improved the ability to predict that only 

trade surplus has played an effective role for promoting capital formation in the state. 

Table 1.2(e) 

ANOVA Test of the Model 

Model Sum of Squares Df Mean Square F Sig. 

 Regression .190 1 .190 148.458 .001 

1 Residual .018 14 .001   

 Total .207 15    

Source: Author’s Calculations 

The next part of the model is concerned with the parameters of the model. The estimates of b-

values point out the individual contribution of each predictor to the model. The b-values 

explore the relationship between outcome and each predictor. The positive value of b in the 

table represents the positive relationship between the outcome and predictors and vice-versa. 

In the table the trade surplus has positively affected the industrial gross capital formation in 

comparison to other variables at 5 percent level of significance. This implies that the trade 

surplus has well promoted the industrial capital formation in the state. Further the model is 

free from the problem of co linearity in the data as the VIF and Tolerance fulfills the 

conditions of non-multi co linearity of the data. 

Table 1.2 (f) 

Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

95.0% Confidence 

Interval for B 
Correlations 

Collinearity 

Statistics 

B 
Std. 

Error 
Beta 

Lower 

Bound 

Upper 

Bound 

Zero- 

order 
Partial Part Tolerance VIF 

(Constant) 1 

TS 

3.830 

.174 

.039 

.014 

.956 98.123 

12.184 

.000 

.000 

3.746 

.143 

3.914 

.204 

.956 .956 .956 1.000 1.000 

Source: Author’s Calculations 

The findings suggested that the trade surplus has positively affected the gross capital 

formation of the industries in the state. The reason for this positive effect of the technology 

parks on state’s industrialization is the location of the technology park. The location has been 
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usually considered an important factor of success for firms economic activities and raising 

their productivity (McCann and Folta, (2008); Feldman and Kogler, (2010)). The literature 

claims that the firms located in a more advanced location, near to universities promote the 

technology–based firms situated in technology parks (Boschma, (2005); Johansson and Loof, 

(2008)). 

The rising globalization of national economies has appeared because growth of employment, 

trade and other economic activities has increased. Exports have played an important role in 

economic growth of any country. It is a well-known fact that the world is becoming 

economically more incorporated. From period 1990 to 2004, it is observed that the world 

exports of goods and non-factor services increased by 116 per cent (UNCTAD 2005).The 

exports from manufacturing sector also boosts the economies. One of the objectives of 

introducing technology parks in the state is to contribute in the exports of the state and for 

evaluating the role. In the next model, the impact of several determinants of technology parks 

on industrial exports of Punjab has been assessed. 

Policy Implications 

Technological dynamism has become an essential requirement for industrial growth that can 

be attained by swapping the traditional / backward techniques with advanced techniques of 

production (Sutcliffe, 1971).The dynamic strategy of technology parks is an attempt for 

endorsing entrepreneurship, expansion of knowledge–based industry and economic growth 

within the regions (Research & Industry, 1986, Link &Scott, 2003). In order to take full 

advantage of such incentive the following suggestions should need to be implemented: 

 A legal framework for the establishment and operation of Technology Parks is needed 

for refining the development of Technology Parks, the Government should make 

several policies to expand this framework, to take all essential measures to fascinate 

not only domestic, but also multinational firms, capital, technology, and advanced 

technology. 

 The Government should encourage the technology parks by getting assistance from 

the international community and international organizations like UNIDO, in order to 

attract investors within and outside the country that create a mutual benefit and 

effective cooperation to create a technology park in the region. 

 The government should organize seminars in order to motivate the entrepreneurs of IT 

sectors in which the government should promote the sector-based international 

collaboration platforms in which the entrepreneurs will share their experiences. 

 The Government should increase the incentives to instigate the entrepreneurship in 

the state. 

 As reflected in the survey, such initiatives like building up specialized Technology 

Parks for different industries would be very instrumental in stimulating the growth of 

employment both for male and female workers, besides inducing capital investment in 

the state. The State has already set up the Technology Parks for Apparels, Food, and 

IT sector. Such initiative will go a long way in increasing capital investment, 

diversifying as well as generating employment opportunities for skilled and trained 

workers. 

 New Innovations in the economy, is imperative for achieving balanced growth. For 

attaining global competitiveness, investment by industry in R&D sector should be 

encouraged. The investment in R&D sector in the state is low. High Productivity 

leads to a growth of manufacturing sector, and this will only happen if the 

government realizes to increase their investment in such sectors, which will result in 

improved quality of goods. The sunrise sector of manufacturing has already been 
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reinforced by setting up training institutes for pharmaceuticals, biotechnology, 

biomedical, and petrochemical. 

 For bridging the skill gaps, promoting innovation-based entrepreneurship, generating 

employment to attain sustainable livelihood, creating opportunities and developing 

high quality skilled workforce/ entrepreneurship, especially for youth, women and 

disadvantaged group, the Center Government has introduced integrated National Skill 

Development Policy and Make-in-India schemes to form entrepreneurial skills among 

the workforce. 
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