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ABSTRACT: It is well recognized that, with its present state of physical infrastructure, India will be hard-

pressed to sustain 7 percent plus annual GDP growth and expected to 2 percent hike. Be it in power, roads, 

ports, airports, water, railways, urban facilities or even telecoms, the country’s infrastructure needs are 

enormous. Efforts have also been made, over the years, to strengthen the policy and regulatory framework 

underpinning some of the key infrastructure sectors. Throughout the past decade, private investment in 

infrastructure has remained at well below the targeted 2 percent of GDP.  Significant investment in physical 

infrastructure will also lead to employment generation, increased production efficiency, reduction in cost of 

doing business and improved standard of living. Infrastructure investment is expected to surge to 12.1% of GDP 

by FY20 from 7.0% of GDP in FY11. Rising demand for infrastructure facilities, given the rapid growth in 

urbanisation, bulging of the middle class and an increasing working-age population, would engender 

substantial increase in infrastructure investments during the current decade. While physical infrastructure is 

expected to play a vital role in maintaining the strong growth momentum during the current decade, 

improvement in social infrastructure (especially health and sanitation and education) will help the country to 

move toward inclusive growth. Social infrastructure mainly encompasses the health and education system. In 

recent years, efforts have been made by the Government of India (GoI) to step-up investment in infrastructure, 

and particularly to catalyze greater private investment. Over the years, financing of infrastructure projects has 

been considered the responsibility of the government. However, given budgetary constraints and other 

priorities, although public investment continues to account for a larger share in infrastructure financing, it has 

decelerated since the past few years. Moreover, GoI is making efforts to encourage private investments in 

infrastructure projects. As a result, the share of the private sector in infrastructure financing gradually 

increased from a mere 25.1% in FY05 to 32.7% in FY10 (E) and is expected to increase further to 45.2% in 

FY20. In this context this paper mainly focuses to provide an analytical abstract of sector-wise infrastructure 

developments in the country and the status of private participation and the PPP (Public and Private 

Partnership) in public infrastructure and contribution to economic growth. 

 

I. INTRODUCTION 
Infrastructure means something which lies below or comes before (infra) the 'structure'. This has to be 

seen as opposite to the 'superstructure', which is built over and above the structure. The contrast is more striking 

because while the 'superstructure' is the end result, or, in some sense, the aim of economic development and 

growth process, the 'infrastructure' is the base or the necessary initial foundation on which the former is built. 

Thus, broadly speaking, 'infrastructure' can be seen as all those activities and services whose contribution to the 

economy is not the income generated within the sector itself but the sustenance and support that they provide to 

the income generation in the rest of the economy. The foremost reference to the concept of Infrastructure was by 

A.O. Hirschman. He differentiated between Direct Productive Activities (DPA) and Social OverheadCapital 

(SOC). SOC can be seen as infrastructure and is usually defined as comprising"those basic services without 

which primary, secondary and tertiary productiveactivities cannot function. David Aschauer, in 1990, provided a 

general purpose definition of infrastructureas a region's “public stock of social and economic overhead capital”. 

 

II. INFRASTRUCTURE AND ECONOMIC DEVELOPMENT 
The seminal discussion on the relationship between infrastructure and economic development was put forward by 

Hirschman himself while he was discussing development strategies. He commented that "enlarged availability of electric 

power and of transportation facilities are essential preconditions for economic development practically everywhere.Hansen, 

by contrast, was more interested in the differential effect that suchinvestments would have on different socio-economic 

regions.  According to Hansen, the economic impact ofinfrastructure would be negligible. Benefits accruing from 

increasedavailability of infrastructural facilities would be highest in the Intermediate regions thatdo not suffer from 

congestion (associated pollution, shortages, etc.) but have access toquality raw materials, efficient labour and wide market. 

Paul Rosenstein-Rodanand R. Nurkse lent their voices to similar arguments in support of investment in Overhead Capital.  
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Their version of 'Balanced Growth' calls for simultaneous investments in large number of activities to 

break the hurdle of indivisibilities, specially the lumpiness of social overhead capital.Munnell argues that there 

are few businesses that would notbenefit from being well served by roads, railways, water-sewerage 

ortelecommunications. This increased efficiency due to regional infrastructure is animportant impact.According 

to Nelson, failure in providing such facilities largelyreduces productivity of economic activities and depresses 

general living conditions. As aresult, the process of Capital formation - both physical & human - suffers a 

setback,leading to shortages in the future. In fact, such lacuna in providing necessaryinfrastructure hinders the 

building of the 'structure' itself and holds back the economy- national or regional - within the (in) famous Low 

level Equilibrium Trap andprevents its take-off into self-sustained growth. 

 

The role of infrastructure in fostering economic growth and enhancing public welfare is more pronounced 

in developing economies like India. Here, infrastructure projects and increase in Public Capital Outlay have a 

two-pronged effect on the development process. In Hirschman's words it has both "Backward and Forward 

Linkages". One hand, initiation of infrastructural projects creates demand for labour, land (in most cases) and 

other "heavy" capital goods like Cement, Iron & Steel, etc. On the other, completion of such projects opens up 

opportunities for a plethora of economic activities and creates a secondary level of employment creation and 

income generation. Thus, a new road is accompanied by expansion of transport services by local people; a new 

bridge facilitates trade & commerce, and a new power plant fosters small manufacturing units. 

 

III. PPP IN INFRASTRUCTURE INVESTMENT 
In recent years, efforts have been made by the Government of India (GoI) to step-up investment in 

infrastructure, and particularly to catalyze greater private investment. Over the years, financing of infrastructure 

projects has been considered the responsibility of the government. However, given budgetary constraints and 

other priorities, although public investment continues to account for a larger share in infrastructure financing, it 

has decelerated since the past few years. Moreover, GoI is making efforts to encourage private investments in 

infrastructure projects. As a result, the share of the private sector in infrastructure financing gradually increased 

from a mere 25.1% in FY05 to 32.7% in FY10 (E) and is expected to increase further to 45.2% in FY20. 

These collaborative ventures are built around the expertise and capacity of the project partners and are based on 

a contractual agreement, which ensures appropriate and mutually agreed allocation of resources, risks, and 

returns. This approach of developing and operating public utilities and infrastructure by the private sector under 

terms and conditions agreeable to both the government and the private sector is called PPP or P3 or Private 

Sector participation (PSP). Not all projects with private sector participation are PPP projects. Essentially, PPPs 

are those ventures in which the resources required by the project in totality, along with the accompanying risks 

and rewards/returns, are shared on the basis of a predetermined, agreed formula, which is formalized through a 

contract. PPPs are different from privatization. A PPP project is essentially based on a significant opportunity 

for the private sector to innovate in design, construction, service delivery, or use of an asset. To be viable, PPPs 

need to have clearly defined outputs, avenues for generatingnongovernmental revenue, and sufficient capacity in 

the private sector to successfully deliver project objectives. 

 

IV. NEED FOR THE STUDY 
In fact, at the time of our independence, the national government was unanimous in accepting that a 

much wider base of infrastructure was the 'sine qua non' of economic development of this country. The complete 

consensus obviated the need for any debate on this issue and it was taken for granted that infrastructure sector 

needed both large scale action and outlay. During the early years of Planning as much as 78% of Total Plan 

Outlay was devoted to infrastructure- Agriculture, Power, Irrigation, Transport & Communication, and Social 

Services like Education & Health. Thus, in the Indian planning level also, there seems to be a general agreement 

regarding the necessity and crucial role played by Infrastructure in the development process of the economy. 

This role is to be studied in detail. Nataraj’s estimates suggest that this lack of adequate infrastructure reduces 

India's GDP growth by 1-2 per cent every year Physical infrastructure has a direct impact on the growth and 

overall development of an economy. The goals of inclusive growth and 9 per cent growth in GDP can be 

achieved only if India’s infrastructure deficit is overcome. Infrastructure development will also help create a 

better investment climate in India.  

To develop infrastructure in the country, the government is expected to review issues of budgetary 

allocation, tariff policy, fiscal incentives, private sector participation, and public-private partnerships. This study 

would make an effort to study how important has been the role of infrastructure in promoting development in 

India - both at the national and the regional levels. In this context this paper mainly focuses to provide an 

analytical abstract of sector-wise infrastructure developments in the country and the status of private 

participation and the PPP (Public and Private Partnership) in public infrastructure and contribution to economic 

growth.  
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V. OBJECTIVE 
The objectives of the present studyto examine the investment pattern in infrastructure and Public and 

Private Partnership in infrastructure development in general and analyses the relationshipbetween infrastructure 

development and economicgrowth in particular. 

 

VI. METHODOLOGY 
The present study based on the secondary data, collected from the different sources likedepartment of 

economic affairs reports, GOI and Statistical Appendix: Economic Survey 2013-14. Majority of literature 

collected from the existing growth theories and empirical studies. In analyzing the data, various statistical tools 

have been applied. Mean, standard deviation, coefficient of variation, CV, CAGR and exponential growth rate 

have been applied for assessing investment pattern. Regression analysis has been applied to study relationship 

between infrastructure development and economic growth. 

 

VII. RESULTS AND DISCUSSION 
Mean number of projects have no more difference between all projects (30) and PPP projects (27) that 

only 3 for year. This is evident that the PPP in infrastructure projects have equal share in the case of number 

projects during the time period.  In the case of cost of projects same state noticed and have invest more or less 

equal. But standard deviation is high in PPP projects in case of cost of projects and low in number projects. In 

all projects category the highest annual growth rate recorded in financial year of 2005- 06 in the case of number 

of projects and in cost of projects in 1996-97. For PPP projects maximum growth noticed in 2004-05 in the case 

of number of projects and 2007-08 for cost of projects.Growth scenario of infrastructure projects in terms of 

number of projects and cost of projects during 1995-96 to 2012-13, it is evident from table – 1that   the cost of 

projects for both all infrastructure projects and PPP projects registered a higher growth rate when compared to 

the growth in the number of Projects. The growth scenario was showing same result for both compound annual 

growth rate and Exponential growth rate for both all infrastructure projects and PPP projects. The coefficient of 

variation shows have more inequalities in PPP projects with respective number of projects and total cost of 

projects compared to all projects.The status wise distribution of Infrastructure Projects was presented in table-2 

& table-5. The analysis provides that maximum share from both the all infrastructure projects and PPP projects 

belong to Under Construction category followed by completed status in all projects category, operation status in 

PPP Projects.As evident from sector wise distribution from table-3&6, highest share recorded in transport sector 

for both all infrastructure projects and PPP infrastructure projects in number of projects followed by energy 

sector and social and commercial infrastructure respectively. For the cost of projects same results noticed in 

both categories of all infrastructure projects and PPP infrastructure projects. 

Maximum number of projects going in Roads and bridges sub-sector followed Railway track, tunnel, 

viaducts, bridges Electricity generation (grid) Ports (excluding captive) the case of number of projects. The 

same sub-sectors were noticed with same order to invest in the all projects category. The majority share of 

investment was recorded in Roads and bridges sub-sector followed by ports and airports. Highest number of 

projects were noticed in Roads and bridges followed by ports. The same state for both cost of projects category 

and number of projects category was noted in the case of PPP infrastructure projects. As evident from above 

transport sector have been investing more funds in all projects and PPP projects also.  

 

VIII. REGRESSION RESULT 
Regression analysis has been applied to study relationship between infrastructure development and 

economic growth. Dependent variables for the purpose of study are Gross Domestic Product and Gross Capital 

Formation.Total cost of PPP Projects and Total Cost of All Projects have been taken as independent variables. 

The study have taken data for three years covering time period from 1995-96 to 2012-13. 

 

There is anexpected positive relationship between Gross Domestic Product and Total cost of PPP Projects 

and Total Cost of All Projects and same sign for Gross Capital Formation expected.   

 

H1: There is a positive relationship between Gross Domestic Product and investment in infrastructure projects. 

H2: There is a positive relationship between Gross Capital Formation and investment in infrastructure projects.  

 

With this hypothetical frame work the study framed regression equations to see the impact of variouspredictors 

on the Economic Growth in terms of Gross Domestic Product and Gross Capital Formation.  

  

Ln(Y1) = α+βLn(X1)+ βLn(X2)+µ---------------Equation (1) 

Ln(Y2) = α+βLn(X1)+ βLn(X2)+µ--------------- Equation (2) 
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Where  

Y1= Gross Domestic Product (Dependent variable) 

Y2= Gross Capital Formation (Dependent variable) 

α = Intercept 

β = Slope of the regression equation  

X1= Total cost of PPP Projects (Independent variable)  

X2=Total Cost of All Projects (Independent variable) 

µ = Error term 

 

The regression coefficients of independent variable estimated through regression analysis together with their 

coefficient of multiple determinations (R
2
) are presented in belowtable. 

 

Regression Result 

Variables 
Equation (1) Equation (2) 

β Sig. β Sig. 

Constant 
12.910 

(16.994) 
0.000 

11.116 

(11.680) 
.000 

Total cost of PPP Projects 
0.055 

(0.530) 
0.604 

0.081 

(0.621) 
.544 

Total Cost of All Projects 
0.167* 

(1.824) 
0.088 

0.205* 

(1.784) 
.095 

Observations 18 18 

R 0.58 0.58  

R
2
 0.349  0.356  

Adjusted  R
2
 0.263  0.270  

F-value 4.028 4.142  

Source: Appendix – 1 

*Significant at 10 per cent level. 

   Note:The figures given in parentheses indicate t-values. 

 

From equation (1), find that 35% of variation in the dependent variable was explained by all the variables 

taken together 1995-96 to 2012-13. And the value of Multiple Coefficient of Correlation is 0.58 (i.e. there is 

58% correlation between gross domestic productand Total cost of PPP Projects&Total Cost of All Projects).  

Forthe overall significance of the model, Analysis of Variance (ANOVA) or F-Test approach is used.The value 

of the F-Statistic is 4.028significant at 5% level of Significance. So, using the Multiple Regression is 

statistically significant. 

 

Let’s discuss the regression coefficients of the model now. Regression shows the β Coefficients of the 

regression equation-1, their respective level of significance.Cost of All Projectscoefficient is significant even 

at lower than 10% level. The value of the β is 0.167 shows positive impact ofthe investment in infrastructure 

on the GDP growth in India during the periodof 1995-96 to 2012-13.The investment in PPP projects 

(βCoefficients=0.055) indicatingpositive impact on economic growth during the study period but not 

statistically significant.  

 

From equation (2), find that 37% of variation in the dependent variable was explained by all the variables 

taken together 1995-96 to 2012-13. And the value of Multiple Coefficient of Correlation is 0.58 (i.e. there is 

58% correlation between gross capital formationand Total cost of PPP Projects&Total Cost of All Projects).  

The value of the F-Statistic is 4.142significant at 5% level of Significance. So, using the Multiple Regression 

model is statistically significant. 

 

Cost of All Projectscoefficient is significant even at lower than 10% level. The value of the β is 

0.205shows positive impact ofthe investment in infrastructure on the capital formation in Indiaduring the 

periodof 1995-96 to 2012-13.The investment in PPP projects (βCoefficients=0.081) indicating positive impact 

on economic growth during the study period but not statistically significant.Therefore, the estimated results of 

the model demonstrate that same state for both equation that there is a strong positive impact of the investment 

in infrastructure on the economic growth in terms of gross domestic product andgross capital formation.  
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IX. CONCLUSION 
The current study shows a positive growth in investment in PPP infrastructure projects but have unequal 

distribution during the period of 1995-96 to 2012-13. Estimated results of the model demonstrate that same state 

for both equation that there is a positive impact of the investment in infrastructure on the economic growth in 

terms of gross domestic product andgross capital formation.  Investment PPP infrastructure projects also 

showing positive impact on growth but not significant. Estimates suggest that there e growth in investment PPP 

infrastructure projectspositiv bun not adequate to achieve needs of India's GDP growth.The goals of inclusive 

growth and 9 per cent growth in GDP can be achieved only if India’s infrastructure deficit is overcome. 

Infrastructure development will also help create a better investment climate in India.Accordingly, there is a need 

of not only good policies but also the implementation of these policies as well as the proper monitoring to 

promote Public and Private Partnership in Infrastructure Development projects is necessary.  
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Table-2 Status Wise Infrastructure Projects------------ As on 2015 

Status Number of 

Projects 

Percentage  

to total 

Total Project Cost 

(in RsCrore) 

Percentage  

to total 

Completed 713 29.78 172,602.46 12.33 

Operation 256 10.69 71,203.89 5.09 

Under Construction 1159 48.41 1,036,745.41 74.07 

Terminated 69 2.88 28,650.53 2.05 

Others 197 8.23 90,432.88 6.46 

Total 2394 100.00 1,399,635.17 100.00 

 

 

Table-3 Sector Wise Infrastructure Projects---As on 2015 

Sector  
Number of 

Projects 

Percentage 

to Total 

Total Project Cost  

(in RsCrore) 

Percentage 

to Total 

Communication 3 0.13 0 0.00 

Energy 420 17.52 512541.78 36.62 

Social and Commercial Infrastructure 168 7.01 92,527.92 6.61 

Transport 1745 72.80 787,261.62 56.25 

Water Sanitation 61 2.54 7303.85 0.52 

total 2397 100.00 1399635.17 100.00 
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Table-5 Status Wise Infrastructure PPP Projects ---------- As on 2015 

Status Number of 

Projects 

Percentage 

to Total 

Total Project Cost 

(in RsCrore) 

Percentage 

to Total 

Mean of Total 

Project Cost 

Completed 8 1.7 4083.00 1.3 510.37 

Operation 176 36.8 48601.00 16.1 276.14 

Others 35 7.3 10169.00 3.4 290.54 

Terminated 5 1.0 1194.00 0.4 238.80 

Under Construction 254 53.1 238756.58 78.8 939.98 

Total 478 100.0 302803.58 100.0 633.48 

 

Table-6 Sector Wise Infrastructure PPP Projects ---------- As on 2015 

Sector 

Number 

of 

Projects 

Percentage 

to Total 

Total Project 

Cost 

(in RsCrore) 

Percentage 

to Total 

Mean of 

Total 

Project Cost 

Energy 40 8.4 19400.00 6.4 485.00 

Social and 

Commercial 

Infrastructure 

47 

9.8 7262.00 2.4 

154.510 

Transport 360 75.3 271658.58 89.7 754.60 

Water Sanitation 31 6.5 4483.00 1.5 144.61 

Total 478 100.0 302803.58 100.0 633.480 

 

 

Table-7 Sub-Sector Wise Infrastructure PPP Projects----As on 2015 
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