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Preface 

The primary goal of the ILO is to work with member States towards achieving full 
and productive employment and decent work for all. This goal is elaborated in the ILO 
Declaration 2008 on Social Justice for a Fair Globalization,1 which has been widely 
adopted by the international community. Comprehensive and integrated perspectives to 
achieve this goal are embedded in the Employment Policy Convention of 1964 (No. 122), 
the Global Employment Agenda (2003) and – in response to the 2008 global economic 
crisis – the Global Jobs Pact (2009) and the conclusions of the Recurrent Discussion 
Reports on Employment (2010 and 2014). 

The Employment Policy Department (EMPLOYMENT) is engaged in global 
advocacy and in supporting member States in placing more and better jobs at the center of 
economic and social policies and growth and development strategies. Policy research and 
knowledge generation and dissemination are essential components of the Employment 
Policy Department’s activities. The resulting publications include books, country policy 
reviews, policy and research briefs, and working papers.2 

The Employment Policy Working Paper series is designed to disseminate the main 
findings of research on a broad range of topics undertaken by the branches of the 
Department. The working papers are intended to encourage the exchange of ideas and to 
stimulate debate. The views expressed within them are the responsibility of the authors and 
do not necessarily represent those of the ILO. 

 

 

 

Azita Berar Awad 
Director 
Employment Policy Department 

 

 
 
 

1 See http://www.ilo.org/public/english/bureau/dgo/download/dg_announce_en.pdf 
2 See http://www.ilo.org/employment. 
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Foreword 

The Employment Intensive Investment Branch (EMP/INVEST) of the Development 
and Investment Branch of the ILO has a long tradition in the development and use of 
employment impact assessment methodologies for up-stream policy advice in developing 
and emerging countries, most recently also in industrialized countries. They have been 
developed with the purpose to compare the cost-effectiveness and employment dimension 
of different technologies applied in the implementation of infrastructure investment. 
Another objective of these methodologies has been to evaluate the effectiveness of already 
implemented infrastructure investment with regard to employment and general economic 
variables. For many decades, ILO has been using Open Input-Output Tables around the 
world. A Closed Input-Output framework has been introduced more recently, which 
develops Open Input-Output Tables further by introducing feedback loops of higher 
income achieved through employment generation, stimulating additional the economy and 
government revenues through tax collection. Another innovative feature of this study is the 
construction of State Input-Output tables with sixteen basic sectors plus an expansion to 
four new infrastructure sectors. The regional tables are prepared applying a hybrid method 
by using surveys for selected sectors together with secondary data and expert knowledge 
collected from both national and local level. 

The objective of this study is to understand the role of key infrastructure sectors such 
as roads, buildings and canal irrigation for employment in two Indian states, Gujarat and 
West Bengal. This is carried out by using an economy-wide analysis to develop a set of 
employment multipliers - direct, indirect, and induced - for selected infrastructure sub-
sectors (national highways, urban-rural roads, buildings and irrigation canals). The focus is 
on the analysis of job creation, including some quality aspects, and growth potential of 
these infrastructure sectors.  

This working paper should help build up a better understanding on methods to 
evaluate the employment dimension of the infrastructure investment and, more 
specifically, a better insight into the employment impact of infrastructure investment in 
two Indian States of different development level. This study is part of a series of studies 
which will serve as input to a reference guide which will a) provide policy advice on the 
employment dimension of different infrastructure sub-sectors in countries of different 
development level; and b) describe various technical tools used for employment impact 
assessment, comparing them and showing their strengths and limitations. 

 Terje Tessem 
Chief of Development and Investment 
Branch 
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Abstract3  

The major objectives of this study include understanding the role of key infrastructure 
sectors such as roads and buildings as well as canal irrigation construction in the 
economies of two Indian states (Gujarat and West Bengal), to examine their potential in 
generating employment and to analyse the quality of employment generated. This is 
carried out by using an economy-wide analysis to develop a set of employment multipliers 
(direct, indirect, and induced) for select infrastructure construction sectors (national 
highways/urban roads, rural roads, buildings and irrigation canals) in Gujarat and West 
Bengal. The focus is on analysing job creation and growth potential of the “new” 
infrastructure sectors. The multipliers are developed by using input-output models that are 
derived after constructing the state input-output (IO) tables with sixteen basic sectors plus 
four new infrastructure construction sectors for the year 2009-10 for the two states. The 
regional/state IO tables are prepared using a hybrid method on the focussed construction 
sectors surveyed in the two states together with secondary data use and expert knowledge 
collected from both national and local levels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 This paper draws heavily from the project “Employment Dimension of Infrastructure Investment: State Level Input- 
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1. Introduction 

The infrastructure sector has vast potential to drive growth and developing countries, 
including India, are investing in this sector to achieve full growth potential. It is now 
widely recognized that high quality and efficient infrastructure services are necessary to 
provide the impetus for realizing the complete potential of the growth impulses in an 
economy. With this objective, India has been advancing public investment in 
infrastructure, and also been active in building up Public-Private Partnerships in the 
infrastructure sector to meet growing demand. There has been some tame progress in the 
Indian infrastructure industry during 2010-11. The sector in 2009-10 saw some regulatory 
reforms but the overall industry in terms of “attempts at improving the pace of award and 
execution of infrastructure projects, revival of investor interest, and more definitive future 
plans” witnessed a slowdown in most sectors (India Infrastructure Report, 2011).  

The Planning Commission is aiming at a total outlay of Rs 51.46 trillion in the 
infrastructure sector during the 12th Plan (2012-17), short of the earlier projection of USD 
1 trillion (about Rs 55 trillion). Naturally, this growth in infrastructure would have an 
impact on employment growth. Development of roads has been the most critical 
development of India's physical infrastructure in recent years. India already has one of the 
largest road networks in the world, aggregating to 3.34 million km. The road network, as 
of 2011, comprises 70,934 km of national highways, 163,898 km of state highways, 
2,577,396 km of major and district roads and about 1,433,577 km of other district and rural 
roads.  

The National Highways Development Project (NHDP) the largest highway project 
ever undertaken by the country is being implemented by the National Highway Authority 
of India (NHAI). NHDP Phases I & II envisage 4/6 laning of about 14,279 km of national 
highways, at a total estimated cost of Rs.650 million (at 2004 prices). These two phases 
comprise the Golden Quadrilateral (GQ), North-South and East-West Corridors, port 
connectivity and other projects. In June 2009, the National Highway Authority of India 
(NHAI) drew up a mammoth plan of building 20 km of roads a day. However, it was only 
in June 2010 that it geared itself towards achieving this target after taking steps to improve 
the policy and regulatory framework for the sector in line with the recommendations of the 
BK Chaturvedi Committee. A review of the developments during 2010–11 indicates that 
after the initial momentum, there has been a significant slowdown in the execution of this 
plan (India Infrastructure Report, 2011). In 2009-10, the National Highways Authority of 
India was able to build highways at an average of 1372 km/day (India Infrastructure 
Report, 2012). 

It is but natural that the growth in infrastructure as planned has a potential of a huge 
impact on job creation, and such employment would vary by types and regions, depending 
on the profile of construction carried out in a particular region or state. 

Given this background, the major objective of this study is to develop a set of 
employment multipliers (direct, indirect, induced) for selected infrastructure sub-sectors in 
two selected states of India, i.e., West Bengal and Gujarat. These multipliers are developed 
by using input-output models that are derived after developing input-output tables of the 
two states under the study. The multipliers thus derived for specific sectors are to be 
applied through policy simulations on different infrastructure investment options. The IO 
multiplier analysis will provide figures on the quantum of jobs that would be created in the 
entire economy, due to new construction in these specific infrastructure sectors i.e., 
highways/ urban roads, rural roads, buildings and irrigation canals. 

The input-output (IO) tables for Gujarat and West Bengal are constructed based on 
the latest All-India IO Table for the year 2007-08 and updated by the NCAER to 2009-10. 
The IO analysis furnishes important information on inter-relationships that exist among the 
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producing sectors, final uses (households’ final consumption expenditure, government 
final consumption expenditure, capital formation and net exports) and factors of 
production within an economy. This information can be used to determine the role and 
relative importance of each sector in terms of its output, value added, income, and 
employment contributions and to analyse intersectoral linkages in the economy. 

The input-output technique is very useful particularly in intersectoral analyses where 
limited data are available over long periods of time. It is an efficient technique to carry out 
projections and simulation exercises both for short (two years) and long term (five years) 
periods. This is because IO analysis is based on technology coefficients or IO coefficients. 
As the technology of production does not change within short time periods, stable IO 
technology is an acceptable methodology. Further, this technique enables us to analyse a 
large number of sectors or regions in an economy with regards to carrying out policy 
analysis. This analysis allows one to examine the likely impact of policy changes or other 
external shocks (e.g. change in world price of oil) upon a particular sector which is 
affected and on all other sectors through the ripple effect. It examines the degree of impact 
of exogenous factors on output through different multiplier effects. Two of the most 
frequently used types of multiplier estimate the impacts of the exogenous changes on (i) 
outputs of the sectors in the economy (output multiplier), and (ii) total employment that is 
expected to be generated because of the new outputs (employment multiplier). To 
understand multipliers in the context of regional/state economies, one should note that any 
regional/state impact multiplier refers exactly to the ratio of the size of the total effect on a 
regional/state economy as a result of an exogenous impact or shock which is the size of the 
direct impact itself. In this study we are mainly concerned with the employment multiplier.  

Generally we deal with what is commonly known as the Open IO Model. This model 
depends on the existence of an exogenous sector, disconnected from the technologically 
interrelated intermediate segment of the IO table which is the final demand component 
where outputs are not used any further for production purposes. The components of the 
final demand are consumption expenditure by private households, sales to government, 
gross private domestic investment and any other changes in stock, and foreign trade (either 
gross exports or net exports – exports from a sector less the value of imports of the same 
goods). But it is not truly useful to assume that households are “exogenous” as it 
contradicts basic economic theory. Households (consumers) earn incomes (at least 
partially) in payment for their labour inputs to production processes, and, as consumers, 
they spend their income on various produces of the economy. Particularly, when we are 
studying the impact of sectoral output change on production it is important to examine the 
change in the amount of labour needed for when this new production takes place. 
Moreover, an increase in labour inputs due to increased output would also generate new 
income which would then be spent (partially, depending on the consumption share of 
income) by households.  

However, the technique has certain limitations. Firstly, the inputs to production are 
assumed to be used in fixed proportions. Secondly, there is assumed to be no substitution 
between inputs when relative prices change. Thirdly, it provides results for a comparative 
static analysis. That is, we assume the system remains at the initial equilibrium level. After 
applying an external shock we find results for a new equilibrium. The model does not 
inform about the process of reaching the new equilibrium. But, despite these limitations, 
this technique is widely used by economists all over the world. Preparation of the first 
basic IO table for a state is very time consuming and requires a lot of basic data from each 
of the sectors for their production and utilisation of outputs and needs expertise. The initial 
regional/state level IO table may thus need to use national level input and trade shares. If 
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relevant data are not available (such as trade4), for example, one needs to work with trade 
shares taken from the all-India IO table. 

2. Developing Basic Input-Output Tables for 
Gujarat and West Bengal  

In this study we divide the entire economies of West Bengal and Gujarat into twenty 
sectors each. These sectors are: (1) Agriculture and Allied Activities (2) Mining (3) 
Furniture and Fixtures: Wooden (4) Petroleum Products (5) Bricks, Tiles (Structural Clay 
Products) (6) Cement (7) Non-Metallic Mineral Products (8) Iron & Steel (Ferro Alloys 
and Casting & Forging) (9) Iron & Steel Foundries (10) Electrical Machinery and Tools 
(11) Other Manufacturing (12) Irrigation Canal Construction (13) Buildings Construction 
(14) Highways/Urban Roads Construction (15) Rural Roads Construction (16) Other 
Construction (17) Electricity and Water Supply (18) Transport Services (19) Other 
Services (20) Public Administration. 

We have introduced four new sectors: irrigation canal construction, buildings 
construction, highways/urban roads construction and rural roads construction. These new 
sectors are developed for the two states under this study. So, while first generating the 
‘parent’ (aggregated) national IO table, we start with only 16 sectors.  

There are certain basic steps that are generally accepted for generating regional/state 
level IO tables. These are described below: 

1. Identifying and adjusting a “parent” or “mother” table. Generally this “mother” table 
would be a national table from time (t-i) for the country in which the region of interest 
is located. This may be a transactions table or a coefficients table. This parent table 
needs to be updated to the period for which the regional/state table is to be made. One 
could use RAS or some alternative technique to update the table. 

2. Using some allocation or quotient method to convert national to regional/state 
coefficients; 

3. Inserting data from surveys, expert opinion, etc. 
4. Defining the appropriate regional/state sectors, usually through (weighted) aggregation 

of the national sectors. Inserting additional superior data again, after the aggregation, in 
those cases where such information is known only at this more aggregated level. This 
might be done especially for “critical” sectors or focus sectors. 

5. Using superior data and opinion once again – for example, by comparing multipliers 
derived from “similar” and dissimilar regions –and deriving the final regional/state IO 
tables. 

There are lots of data gaps that exist at the regional/state level and to attempt 
collecting detailed item-wise basic data for each of the sectors of the states would be very 
time consuming and expensive. Trade at state level is from both other states as well as 
other nations. Thus, for practical reasons, in the final demand of regional/state IO tables, 
change in stocks and net exports are taken in the present study as residual items. On 
account of the data gaps that exist for regional/state level IO tables, the IO tables for 
Gujarat and West Bengal in this study have been constructed using the available direct data 
from state DESs on GVA by economic activity and coefficients/ratios of national level IO 
table for the different components of the IO table. 

4 For some time DGCI&S have started preparing reports on inter-state trade.  
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3. Estimation of Intermediate Demand 

Gross value added by economic activity, for the year 2009-10 were obtained from the 
SDP accounts published by the respective State Directorates of Economics and Statistics. 
For manufacturing activities, unit level data of the Annual Survey of Industries (ASI) and 
67th Round of NSSO’s Enterprise Survey was tabulated to obtain gross value added, input 
and output for the manufacturing sectors at the five digit level of NIC and then combined 
suitably to our required sectoral classification, maintaining consistency with the aggregated 
GVA of registered and unregistered manufacturing sector in the SDP accounts. Outputs of 
sectors other than manufacturing were estimated using GVA-Output ratios of the national 
level IO table. Finally, input structures of all the sectors were derived from the total 
intermediate estimated inputs explained above and the IO coefficients of the national level 
IO table aggregated at sixteen sectors were used for each of the 16 sectors. 

4. Estimation of Final Demand Vectors 

Private Final Consumption Expenditure (PFCE) 

The PFCE of the states (Gujarat/ West Bengal) has been obtained from the PFCE at 
the national level by taking only its relevant share, where the share is computed from the 
unit level data of the 66th Round of NSSO on household consumption expenditure (the 
share of the estimated state (Gujarat/ West Bengal) HFCE in the estimated all-India 
HFCE).  

Government Final Consumption Expenditure 
(GFCE) 

The GFCE for the states has been arrived at by making use of the economic 
classification of budget expenditures made by the state government where the information 
on compensation of employees, purchase of goods and services, current transfers to local 
bodies and other current transfers, capital transfers, capital expenditures, etc. are available. 
The relevant information is obtained from the CSO and State Directorate of Economics 
and Statistics. The item-wise expenditures on purchase of goods and services of the state in 
the column of GFCE are obtained by making use of the proportions for the sectors 
observed in the GFCE vector in the national IO table on the total GFCE of the state. 

Gross Fixed Capital Formation (GFCF)  

The state DES of Gujarat and West Bengal are compiling estimates of GFCF in the 
public sector only. The CSO has undertaken the exercise of compiling GFCF at 
regional/state level by taking GFCF of public sector and allocating GFCF of private sector. 
We also obtained information on GFCF in the factory sector from ASI data. Making use of 
all these data, the GFCF of machinery and equipment for the state has been arrived at. 

Change in Stocks 

Conceptually, change in stocks is held either by the trader or producer of the products 
in the economy. In construction, the work in progress is considered as change in stocks. 
Change in stocks is in the form of finished goods, semi-finished goods or raw materials. 
Since change in stocks can be negative or positive for an item, the estimates obtained as a 
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proportion of output borrowed from national IO table would not be correct. Thus, for 
practical reasons, changes in stocks as well as net exports have been considered as the 
balancing item in the regional/state IO framework.        

Net Exports 

Export and import figures at the national level are available in detail. However, at the 
regional/state level there is no information of the export/import from abroad or from other 
states. So in the final demand net export is considered only as a balancing item which as 
mentioned above, includes the change in stocks as well. 

5. Inclusion of New Infrastructure Sectors 

The construction sector has been sub-divided into five infrastructure sectors namely: 
irrigation canal construction, building construction, highways/urban roads construction, 
rural roads construction, and other construction. So, in the sector classification we have 
added four new sectors replacing the single infrastructure construction sector, increasing 
the total number of sectors for the IO model to twenty sectors. For obtaining the input 
structures of these new infrastructure sectors, field data collection was undertaken in the 
chosen states of Gujarat and West Bengal to carry out the information interviews detailed 
in the following section.  

Primary Survey Sample Selection 

In order to gather data from selected enterprises and contractors to gauge their input 
cost, output, employment, and sectoral contribution, the NCAER in undertook a survey of 
5 road construction enterprises, 5 building construction enterprises and 5 irrigation 
infrastructure construction enterprises in Gujarat and West Bengal. The list of contactors 
was procured from the respective departments and randomly 5 enterprises were selected 
each for road construction, building construction and irrigation infrastructure construction 
in Gujarat and West Bengal. 

6. Regional/State Level Workers Data 

NSSO, ASI unit level data and primary data (wherever possible) were used to 
estimate regional/state level number of workers by sector. This was carried out by utilizing 
the unit-level data processed at the NCAER on the Census of India’s population 
projections (from the Office of Registrar General, India). To estimate total workers in 
Gujarat and West Bengal for 2009-10, we used this projected population and worker 
population rates (WPR)5 which implies the total number of employed persons in an 
economy as a share of its total population. The WPR used in the present study was 
obtained from the NSS 66th round Report for both Gujarat and West Bengal.  

5 In the NSS report WPR is calculated on different type of work status and time, such as Principal Occupation and Subsidiary 
(PS+SS), daily basis, weekly and annual. We have used annual principal occupation and subsidiary (PS+SS) WPR ratio for 
Gujarat and west Bengal. 
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Table 1 State wise Workers as per WPR Ratios                                                                                     

State Total Projected Population Workers as per WPR Ratio (in ‘000) 
Gujarat 57910 34119 
West Bengal 88335 44037 

To distribute workers of projected population of Gujarat and West Bengal by sector, 
sector wise ratios from NSSO (66th round, unit level data) were generated and applied to 
the projected workers of the census. We have distinguished between formal and informal 
market workers by using information from various unit level data sets and field discussions 
for target sectors. The major secondary state level unit data sets are from the NSSO and 
ASI, processed at the NCAER. As per NSS 66th round (Employment & Unemployment), 
the workers who have reported as regular workers are considered here as formal workers. 
These workers are further disaggregated between formal, informal, male and female 
workers using ASI, NSSO data and primary level field information (expert interviews). 

Distribution of Construction Sector Workers: 

The following tables show the distribution of workers by type in the infrastructure 
sectors which are “key” to this study: 

Table 2 Sector-wise Employment in Infrastructure Sectors by Worker Type: Gujarat  

Sector Formal Worker Informal Worker Total Worker 
Irrigation Canal Construction 7664 196872 204536 
Building Construction 42150 1082796 1124946 
National Highways/ Urban Roads Construction 5173 132889 138062 
Rural Roads Construction 6323 162419 168742 
Other Construction 15327 799132 814459 
Total 76637 2374108 2450745 

The above table shows that within sub sectors of construction in Gujarat, the share of 
informal workers is highest in buildings construction  (45.6 per cent) followed by the other 
construction sector (33.6 per cent), irrigation canal construction sector (8.3 per cent), rural 
roads construction (6.84 per cent) and finally, national highways construction (5.6 per 
cent). 

Table 3 Sector-wise Employment in Infrastructure Sectors by Worker Type: West Bengal 

Sector Formal Worker Informal Worker Total Worker 
Irrigation Canal Construction 14784 130674 145458 
Building Construction 147840 1306742 1454583 
National Highways/ Urban Roads Construction 17297 152889 170186 
Rural Roads Construction 21141 186864 208005 
Other Construction 94618 1702956 1797574 
Total 295680 3480125 3775806 

The above table shows that within sub sectors of the construction sector in West 
Bengal, the share of informal workers is highest in other construction (48.93 per cent%) 
followed by the buildings construction sector (37.55 per cent), rural roads construction 
(5.37 per cent), national highways construction (4.39 per cent) and lastly, irrigation canal 
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construction (3.75 per cent) (see Appendix D, Tables D1 and D2 for sector wise types of 
workers for West Bengal and Gujarat). 

7. Input structures of New Infrastructure 
Sectors 

In each of these “new” infrastructure sectors, two kinds of activities are involved: 
new construction and repairs and maintenance of existing construction. The GVA of each 
sector is estimated using GVA-Output ratio of the aggregate construction sector and the 
total intermediate input of each sector is derived as the difference of output and GVA. Item 
wise intermediate inputs are obtained using the information collected from the interviews 
with select contractors for each sector in each state. For each construction sector, the final 
demand segment comprises only two entries: the capital expenditure (the capital outlay) 
which appears against the GFCF column in the row and the repair and maintenance 
(government) which appears against the GFCE column in the row. 

Irrigation Canals: Since all canals are owned by the state government, all of their 
expenditures are met by the state government. The information on the output of this sector 
has been collected from the state government budgets analysis. Data on the expenditures 
on repairs and maintenance of canals are taken from the budget analysis of current revenue 
expenditures and the new construction expenditure is available in the budgets as capital 
outlay of the Department of Irrigation on canals. These two figures make up the output of 
the sector.  

Roads: As most of the national/ state highways are now constructed by PPP (see 
Haldea, 2013), the information about total expenditure on acquisition of such roads in the 
states is not readily available from any one source (even MORTH do not provide detailed 
expenditure by states). Further, the local bodies’ budget analysis by states has recently 
been initiated and no information is available for 2009-10, our study year. Agencies such 
as PMGSY have data that do not satisfy our requirement (breakups by specific expenditure 
heads for deriving major input costs). However, MORTH publishes authentic and complete 
state wise details on length and types of roads, Hence, we have used these facts along with 
all other relevant data from state government budget and other assessment obtained from 
contractors/ experts to estimate the Gross Fixed Capital Formation (expenditure on 
acquisition of new roads in the relevant state) and repairs and maintenance of roads, thus 
arriving at the value of outputs for roads for both the relevant states. Thus, the expenditures 
on construction of new roads has been estimated indirectly from Km. length of new urban 
and rural roads constructed, available from the ‘Basic Road Statistics of India’, published 
by the Transport Research Wing of the Ministry of Road Transport and Highways. 
Information on per Km. cost of constructing urban and rural roads was obtained from the 
interviews with government engineers, contractors and other experts.  

Buildings: For this sector, unfortunately, at the state level no appropriate indicator is 
available on the construction of new residential and non-residential buildings. At the 
national level, however, information on new construction of residential and non-residential 
buildings in the private and public sectors is available in the CSO publication of National 
Accounts Statistics in the “Statement on Gross Fixed Capital Formation”, by type of assets 
and type of institution. Using the available proportion of new buildings (both residential 
and non-residential) in the total construction output at national level, the output of new 
buildings constructed at the state level has been obtained from the total construction 
activity output at the state level. Thus, we obtained the output of the new buildings 
construction for both the states. To this output of new construction of buildings we need to 
add the repairs and maintenance of buildings to arrive at the estimate of output of buildings 
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construction sector in the state. Repairs and maintenance of residential buildings is 
available from the 66th NSS Round on consumption expenditure of households and the 
repairs and maintenance of government buildings is available from the government budget 
analysis. What remain are the repairs and maintenance of private buildings which is 
obtained using the ratio of repairs and maintenance of government buildings to capital 
outlay of government buildings to the private buildings fixed capital formation. Adding the 
output of new building construction (the fixed capital formation) and repairs and 
maintenance of building construction we have obtained the gross output of the buildings 
construction sector. For the buildings sector row, the entries include the capital formation 
in the GFCF column, the public building repairs and maintenance in the GFCE and the 
private buildings repair and maintenance which would appear in the row in various 
producing sectors columns as the expenditure. Such expenditures are made by the sectors 
on repairs and maintenance of buildings owned by them. These data have been obtained 
for the state from the total expenditure on repairs and maintenance of buildings in the State 
in the proportion of national level IO Table construction row entries.  

Other Construction: The column (row) of the other construction sector has been 
derived as the residual of the aggregated construction sector in the 16 sector IO table of the 
state removing the components relating all the new four infrastructure construction sectors 
described above. 

8. IO Multipliers 

There are three input-output multipliers: output, employment and income multipliers. 
Output, Income and Employment multipliers can be classified as Type I and Type II. Type 
I is estimated using the open input-output model. Type II multipliers are estimated closing 
the model to include the household sector in the endogenous matrix.  

It is logical to move private final consumption of households from the final-demand 
column and the value added row (as value added is generated by labour and capital) and 
place it inside the technically interrelated table, making it one of the endogenous sectors. 
When we do this we technically carry out closing of the model with respect to households. 
Please note that Input–output models can be “closed” with respect to other exogenous 
sectors as well (for example, government sales and purchases. But given the explanation 
above, closure with respect to households is more usual. The matrix is said to be closed 
when household (all) consumption by each product is taken as a share of the total value 
added of the economy. Hence, if value added increases/decreases the consumption of 
products would increase/decrease according the consumption propensity of households. As 
consumption demand changes, this has an impact on the production of the various sectors 
in the economy. When we close the model the matrix is augmented by a column and a row 
that reflects bringing in the household consumption appearing as a column and value added 
(reflecting sectoral incomes) as a row at the bottom. 

The (I-A) inverse matrix is the multiplier matrix. The multiplier analysis operates 
through the linkages given in the coefficient matrix. We use four multipliers for analysis in 
this paper: output and employment multipliers of Type I and Type II each. The output 
multiplier is the total change in output of the region which results from a one-unit change 
in final demand for the output of a sector. The employment multiplier is the total change in 
employment where the employment change is generated by a change in final demand. It is 
the column sum of the interdependence coefficients weighted by average sectoral 
employment divided by average employment in that sector. 
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9. Findings of the study 

9.1. Output Multipliers 

The highest Type I and Type II multipliers in Gujarat as shown in Table 4 are for 
electrical machinery and tools (2.831 and 6.184 respectively) In the open model, among 
the infrastructure sectors, highways/urban roads construction shows the highest output 
multiplier of 2.360. This means that if the final demand for highways/urban roads increases 
by Re. 1, output in the Gujarat economy increases by Rs. 2.36. The lowest Type I output 
multiplier is for irrigation canal construction (2.254). As we augment the inverse matrix 
with endogenous household sector, the resultant closed model for Gujarat shows that 
among the infrastructure sectors. The highest Type II output multiplier is for buildings 
construction. As final demand for this sector rises by Re 1, Rs. 5.795 worth of output is 
generated in the Gujarat economy This means that when the induced effect is included in 
the feedback that takes on board the consumption demand arising from the additional 
income (due to additional workers) in the economy as there arises additional demand for 
Buildings construction sector and this multiplier effect is higher than that of all other 
sectors. 

Table 4 State Wise Type I and Type II Output Multipliers 

Sector Names 
Gujarat West Bengal 

Type I Type II Type I Type II 
Agriculture and Allied Activities 1.587 5.285 1.589 7.262 
Mining 1.500 5.031 1.503 6.920 
Furniture and Fixtures: Wooden 1.835 5.377 2.360 7.688 
Petroleum Products 2.329 5.765 2.421 7.668 
Bricks, Tiles (Structural Clay Products) 2.281 5.642 2.281 7.438 
Cement 2.085 5.532 2.339 7.555 
Non-Metallic Mineral Products 2.483 5.847 2.376 7.567 
Iron & Steel (Ferro Alloys and Casting & Forging) 2.311 5.698 2.636 7.732 
Iron & Steel Foundries 2.624 5.967 2.746 7.837 
Electrical Machinery and Tools 2.831 6.184 2.903 8.025 
Other Manufacturing 2.631 6.114 2.635 7.974 
Irrigation Canal Construction 2.254 5.656 2.190 7.364 
Buildings Construction 2.351 5.795 2.357 7.608 
Highways/Urban Roads Construction 2.360 5.765 2.415 7.672 
Rural Roads Construction 2.293 5.722 2.383 7.516 
Other Construction 2.299 5.763 2.399 7.713 
Electricity and Water Supply 2.147 5.600 2.163 7.457 
Transport Services 2.125 5.522 2.144 7.352 
Other Services 1.445 5.021 1.450 6.934 
Public Administration 1.000 4.651 1.000 6.602 

In West Bengal, the highest Type I and Type II multipliers are for electrical 
machinery and tools (2.903 and 8.025 respectively). Among the key construction sectors, 
the highest Type I output multiplier of 2.415 is due to highways/urban roads construction. 
This means that if the final demand for national highways/urban roads in West Bengal 
increases by Re. 1, then the output in the West Bengal economy increases by Rs. 2.415. 
The second highest Type I Output multiplier is for other construction (2.399) which 
comprises a number of construction industries. In case of the closed model which provides 
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the total multiplier impact (Type II), we find that being a large sector, Other Construction 
has the highest multiplier (7.713), but again out of the study sectors, both Highways and 
Buildings again show up as the stronger key sectors for generating growth in the economy 
compared to other construction sectors, the Type II output multipliers for these sectors 
being 7.672 and 7.608 respectively. 

9.2. Employment Multipliers 

Type I Employment Multipliers: For this analysis, we examine the change in 
workers due to change in output by Rs. one hundred thousand as additional demand in 
output of this sector. The highest labour intensive infrastructure construction sector in 
Gujarat is rural road construction with an employment multiplier (Type I) of 2.677 (see 
Table 5). This means that to increase output of rural roads construction in Gujarat by Rs. 
one hundred thousand, 3 additional workers per day over one year are required out of 
which, 94 per cent are informal workers6. The next highest multiplier (among the 
construction sectors) is for irrigation canal construction, followed by other construction7, 
then by highways/urban roads and lastly by building construction. This shows that 
buildings construction in Gujarat is more capital intensive compared to the other sectors of 
interest. Also, it is due to informal workers that higher labour intensity has been generated 
in these sectors respectively. Except for public administration, the multiplier for informal 
workers is higher than the multiplier for formal workers in both the states. Incidentally, 
public administration also has the highest formal employment multiplier in Gujarat. For 
informal employment, in Gujarat, the highest informal employment multiplier is due to 
wooden furniture and fixtures (2.69) followed closely by rural roads (2.52) and agriculture 
(2.29). The lowest informal employment multipliers are in public administration (0.03) and 
petroleum products (0.15). Hence we see that out of the relevant infrastructure sectors in 
Gujarat, rural roads construction creates the most of employment and most of that again is 
by informal employment though formal employment in this sector is also comparatively 
has higher job creating possibility. 

 

 

 

 

 

 

6 The simulation results given below show the exact break-ups of the workers by type and gender. 
7 As per Sector Specifications for Input-Output Transactions, 2003-04, CSO, Other Construction includes: construction and 
maintenance of aerodromes, railways, bridges, pipelines, ports, harbors, runways communication systems, waterways, water 
reservoirs, hydroelectric projects, industrial plants and activities allied to construction. 
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Table 5 State Wise Type I Employment Multipliers8 

Sector Names 
Gujarat West Bengal 

Formal9 
Worker 

Informal10 
Worker 

Total 
Workers 

Formal 
Worker 

Informal 
Worker 

Total 
Workers 

Agriculture and Allied Activities 0.039 2.291 2.331 0.065 2.262 2.327 
Mining 0.038 0.158 0.197 0.227 0.755 0.982 
Furniture and Fixtures: Wooden 0.063 2.689 2.752 0.080 1.806 1.886 
Petroleum Products 0.037 0.149 0.187 0.213 0.703 0.917 
Bricks, Tiles (Structural Clay Products) 0.139 0.370 0.508 0.118 1.981 2.100 
Cement 0.125 0.197 0.322 0.230 0.609 0.839 
Non-Metallic Mineral Products 0.096 0.361 0.457 0.132 1.077 1.209 
Iron & Steel (Ferro Alloys and Casting & 
Forging) 0.069 0.245 0.314 0.132 0.630 0.762 

Iron & Steel Foundries 0.086 0.326 0.411 0.132 0.690 0.822 
Electrical Machinery and Tools 0.148 0.400 0.548 0.124 0.815 0.939 
Other Manufacturing 0.093 0.673 0.766 0.110 1.258 1.369 
Irrigation canal Construction 0.106 0.797 0.903 0.421 3.300 3.721 
Buildings Construction 0.078 0.486 0.564 0.129 0.908 1.037 
Highways/Urban Roads Construction 0.068 0.663 0.731 0.171 1.218 1.389 
Rural Roads Construction 0.159 2.518 2.677 0.314 2.559 2.873 
Other Construction 0.072 0.784 0.857 0.131 1.486 1.617 
Electricity and Water Supply 0.077 0.217 0.294 0.136 0.413 0.550 
Transport Services 0.156 0.560 0.716 0.175 0.871 1.046 
Other Services 0.207 0.394 0.600 0.167 0.599 0.767 
Public Administration 0.550 0.033 0.583 0.365 0.010 0.375 

In West Bengal, among the sectors key to the study, (excluding other construction), 
the highest total employment multiplier is in irrigation canal construction (3.72), followed 
by rural roads construction (2.87) and highways and urban roads (1.38). The employment 
multipliers in these sectors are again driven by informal employment. Of all the sectors, 
the lowest informal employment multiplier is in public administration as expected.  It is 
interesting that in West Bengal, most of the informal employment is created in irrigation 
canal construction (which is mainly due to maintenance and repair) followed by rural 
roads. On the other hand, the buildings construction sector has the lowest total employment 
multiplier (1.04), demonstrating again, the capital intensive nature of this sector. 

Type II Employment Multipliers: Among the infrastructure construction sectors, 
rural roads construction has the highest formal (0.51), informal (4.52) and total 
employment (5.03) multipliers in Gujarat while irrigation canal construction has the 
highest multipliers in West Bengal (0.97, 7.60 and 8.56 respectively) (see Table 6). Public 
administration has the highest formal employment multipliers in both the states. Wooden 
furniture and fixtures in Gujarat have the highest employment multiplier for informal 
workers followed by rural roads construction and then agriculture. In West Bengal, the 
highest multipliers for informal workers are for irrigation canal construction, followed by 
agriculture and bricks and tiles manufacturing. 

8 Change in workers due to a change in output worth Rs. hundred thousand 
9 Formal Worker: ‘Regular’ Worker 
10 Informal Worker: ‘Casual’ Worker 
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Table 6 State Wise Type II Employment Multipliers11 

Sector Names 
Gujarat West Bengal 

Formal 
Worker 

Informal 
Worker 

Total 
Workers 

Formal 
Worker 

Informal 
Worker 

Total 
Workers 

Agriculture and Allied Activities 0.417 4.454 4.871 0.662 6.975 7.638 
Mining 0.399 2.224 2.623 0.797 5.255 6.053 
Furniture and Fixtures: Wooden 0.425 4.761 5.186 0.641 6.233 6.874 
Petroleum Products 0.388 2.158 2.547 0.766 5.063 5.829 
Bricks, Tiles (Structural Clay Products) 0.482 2.335 2.817 0.661 6.266 6.927 
Cement 0.477 2.214 2.691 0.779 4.942 5.721 
Non-Metallic Mineral Products 0.439 2.329 2.768 0.679 5.390 6.069 
Iron & Steel (Ferro Alloys and Casting & 
Forging) 0.415 2.226 2.641 0.669 4.863 5.532 

Iron & Steel Foundries 0.427 2.281 2.708 0.668 4.919 5.587 
Electrical Machinery and Tools 0.490 2.361 2.851 0.663 5.070 5.733 
Other Manufacturing 0.449 2.710 3.159 0.672 5.693 6.366 
Irrigation canal Construction 0.453 2.787 3.240 0.966 7.598 8.564 
Buildings Construction 0.430 2.501 2.930 0.681 5.270 5.952 
Highways/Urban Roads Construction 0.416 2.655 3.071 0.725 5.585 6.310 
Rural Roads Construction 0.509 4.523 5.032 0.854 6.824 7.678 
Other Construction 0.426 2.810 3.236 0.690 5.901 6.591 
Electricity and Water Supply 0.429 2.237 2.666 0.694 4.812 5.505 
Transport Services 0.503 2.547 3.050 0.723 5.197 5.920 
Other Services 0.572 2.485 3.057 0.745 5.155 5.900 
Public Administration 0.923 2.169 3.091 0.954 4.664 5.619 
Households 0.373 2.136 2.509 0.590 4.654 5.244 

Another insight is that so far, the share of informal employment is higher in all 
sectors except in public administration. The job creation shown in the household sector is 
the increase in employment as households plough back their income to the economy by 
purchase of goods. They also purchase goods which result in more informal employment. 
This is expected as they would purchase goods such as agriculture, and other products 
from informal labour intense sectors. 

Induced Multipliers: As already defined, the Type I employment multipliers show 
the direct plus indirect employment requirement together while the Type II multipliers 
show the direct, indirect and induced multipliers. Thus, the difference between the Type I 
and Type II multipliers shows the induced effect. The employment coefficients for each 
sector are in a way, the direct employment multipliers and show the change in employment 
required directly in the sector in which the output has changed to fulfil the additional 
demand (exogenous). The difference between the Type I employment multiplier and the 
employment coefficient for each sector respectively is the indirect employment effect. 
Lastly, the induced effect is the difference between the Type I and Type II multipliers. This 
is the employment generated due to the inducement effect caused by the additional demand 
generated by the households’ increase in consumption expenditure (due to increase in 
income, caused by the production cycle), as discussed earlier. 

11 Change in workers due to a change in output worth Rs. hundred thousand 
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Figure 1 shows these three impacts separately for the key construction sectors in 
Gujarat:  

Figure 1 Direct, Indirect and Induced Employment Multipliers by Type: Gujarat 

 

What is immediately clear is that the induced impact is very large across all sectors 
and for both formal and informal employment. This is because the multiplier effect when 
households’ additional economic action is included (through additional private 
consumption) is large and hence, the induced effects are high. Also, the multipliers for 
informal employment are higher than that for formal employment. This is true in both the 
states.  

Figure 2 below shows similar results for direct, indirect and induced employment in 
West Bengal: 

Figure 2 Direct, Indirect and Induced Employment Multipliers by Type: West Bengal 
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10. Findings of Simulation Analysis 

Under this section, we describe four simulations each for Gujarat and West Bengal, 
for each of the construction sectors under study: irrigation canal construction, 
highways/urban roads construction, rural roads construction and buildings construction. 
These simulations demonstrate the change in output and employment needed in the 
economy due to a scenario change in each sector. For example, due to the rural road drive, 
if there is an increase in investment in rural road construction by say, 10 per cent, then the 
simulation would show the changes in outputs required in each sector of the economy 
required to satisfy this change in rural roads demand (keeping other sectors unchanged).  

This analysis would focus on the productivity of the infrastructure sectors in the states 
to show which sectors are beneficial for the economy and what the outcomes are if these 
sectors are promoted more than others in terms of growth in output and employment for 
the entire economy (state in our case). 

For each construction sector, it is assumed that the capital investment or the Gross 
Fixed Capital Formation (GFCF) in the IO model increases by 10 per cent due to an 
exogenous factor. This increase is incorporated into the IO model through changes in final 
demand and resultant output change are observed. The additional output requirement is 
accompanied by additional employment requirement. This change is also translated in 
employment of different types of workers, such as formal and informal and these are also 
distinguished by gender. The simulations are carried out using both the open and closed IO 
models. We present the shares of each of the IO sectors to note the share of each of these 
“new” construction sectors in the total pie (Table 7). This would put the simulation results 
in the perspective of the entire economies of Gujarat and West Bengal respectively. 

Table 7 Percentage Share of Sectoral Output in Gujarat and West Bengal 

Name of Sector Gujarat West Bengal 
Agriculture and Allied Activities 5.93 11.56 
Mining 0.82 0.35 
Furniture and Fixtures: Wooden 0.05 0.30 
Petroleum Products 14.53 1.52 
Bricks, Tiles (Structural Clay Products) 0.23 0.28 
Cement 0.35 0.14 
Non-Metallic Mineral Products 0.36 0.18 
Iron & Steel (Ferro Alloys and Casting & Forging) 1.91 3.47 
Iron & Steel Foundries 0.38 0.35 
Electrical Machinery and Tools 0.43 0.31 
Other Manufacturing 22.65 10.33 
Irrigation canal Construction 0.22 0.04 
Buildings Construction 3.64 3.85 
Highways/Urban Roads Construction 0.21 0.25 
Rural Roads Construction 0.05 0.07 
Other Construction 1.48 1.76 
Electricity and Water Supply 1.90 1.65 
Transport Services 3.48 5.31 
Other Services 12.06 20.45 
Public Administration 0.83 2.03 
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Among the infrastructure sectors, buildings construction forms the largest share of the 
output of the economies of Gujarat (3.64 per cent) and West Bengal (3.85 per cent). The 
rest of the sectors form smaller shares. Other construction is the second largest in both 
states (1.48 per cent in Gujarat and 1.76 per cent in West Bengal). Irrigation canal 
construction is third highest in Gujarat (it forms 0.22 per cent of the total output) and 
highways/urban roads construction is third highest in West Bengal (forming 0.25 per cent 
of total output). 

10.1. Irrigation Canal Construction Sector 

The first simulation, for irrigation canal construction shows the changes in outputs 
and employment of all sectors in the economies of both the states to satisfy a 10 per cent 
increase in GFCF or investments in irrigation canal construction and cost on repair.  

In Gujarat, if investment in irrigation canal construction increases by about Rs. 2,294 
million (reflecting a 10 per cent increase) then final demand increases by 6.35%. In 
Gujarat, irrigation canal construction output also increases by Rs. 2,294 million. The 
sectors impacted most by this change in irrigation canal construction output, in order of 
highest impact, are other services and other manufacturing where outputs must increase by 
about Rs. 739 million and Rs. 666 million respectively. If we look at the closed model, 
other services must increase by Rs. 1,934 million and other manufacturing by Rs. 1,634 
million.  

The total output generated in the economy of Gujarat as a result of this investment in 
irrigation canals construction, taking also into account induced effects, is Rs. 8.9 billion. 
The following figure shows the gender and type wise employment generation as a result of 
this simulation due to 10 per cent increase in investment on irrigation canals construction. 

Figure 3 Investment Shock on Investment in Irrigation Canal Construction: Gujarat 

 

Employment in the irrigation sector will increase by 12,996 workers of which 487 are 
formal comprising 317 male and 170 female; and 12,509 are informal comprising 11,258 
male, 1,251 female. Taking induced effects into account, total employment generated in 
the closed model economy is 26,289 workers (3,692 formal: 3,120 male, 572 female and 
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22,597 informal: 17,473 male, 5,124 female). In other services, the resultant employment 
generation is of 6,332 workers of which 2,849 is formal employment (2,069 male, 780 
female) and 3,483 is informal employment (2,969 male, 514 female). 

In West Bengal, if investment in irrigation canal construction increases by Rs. 411 
million (10 per cent increase), output for irrigation canal construction also increases by the 
same. Final demand goes up by 8.83%. In the open model, total output increases by Rs. 
899 million. Taking the induced effect of households into account, the total output in the 
West Bengal economy increases by Rs. 3,024 million. In the open model, the sectors 
impacted by the investment shock are other services and other manufacturing, where 
output increases by Rs. 143 million and Rs. 60 million respectively. Total employment 
generated is 13,250 workers (1,398 formal and 11,852 informal).  

Figure 4 shows the findings of this investment on the closed model of West Bengal: 

Figure 4 Investment Shock on Irrigation Canal Construction: West Bengal 

 

In the closed model, output in other services goes up by Rs. 511 million and in other 
manufacturing is Rs. 358 million. The total employment generated in the economy (with 
induced effects) is 19,870 workers (2,361 formal: 1,928 male, 433 female and 17,509 
informal: 15,525 male, 1,984 female). The employment generated in the irrigation sector is 
12,846 workers (1,306 formal: 783 male, 522 female and 11,541 informal: 10,387 male, 
1,154 female).  

10.2. National Highways/Urban Roads and Rural 
Roads Construction 

The simulations for roads construction bring out the differences between national 
highways/urban roads and rural roads, both in terms of impact as a whole on the entire 
economy as well as the sector-wise impacts on outputs.  

In Gujarat, a 10% increase in investment in highways/urban roads amounts to Rs. 
2,345 million. This leads to a 6.9 per cent change in final demand (highways output 
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changes by the same amount as investment). In the open model, without the households’ 
induced effects, output in the economy increases by Rs. 5.53 billion. The sectors impacted 
most by the investment in highways/urban roads are mining (Rs. 570 million increase in 
output) and petroleum products (Rs. 529 million increase in output). Employment 
requirement in this model increases by 10,417 workers (537 formal and 9,880 informal) in 
total. 

The following figure shows the sector-wise impacts on employment in the closed 
model: 

Figure 5 Investment Shock on National Highways/Urban Roads Construction: Gujarat 

 

Under the total multiplier analysis (closed model), it is seen that the induced effects of 
the households sector lead to an increase in total output in the economy of Rs. 9.34 billion. 
Change in highways output remains the same as in the open model. The sectors impacted 
the most in the closed model are other services and other manufacturing, reflecting a rise in 
output of Rs. 1,647 million and Rs. 1,438 million respectively. Employment generation in 
the highways sector is 9,527 extra workers (357 formal: 214 male, 143 female and 9,170 
informal: 8,253 male, 917 female). The sectors impacted most in terms of employment 
generation as a result of the shock on investment are agriculture (6,164 extra workers: 37 
formal (29 male, 8 female), 6,127 informal (4,399 male, 1,728 female)) and other services 
(4,492 extra workers: 2,021 formal (1,468 male, 553 female), 2471 informal (2,107 male, 
365 female)). The total employment generation in the Gujarat economy in the closed 
model is 21,804 workers (2,673 formal: 2,258 male, 414 female and 19,132 informal: 
14,793 male, 4,339 female) 

In West Bengal, if investment in highways/urban roads construction increases by Rs. 
1831 million (10 per cent increase), final demand increases by 6.16 per cent. Output in the 
highways sector in the open model increases by the same amount (Rs. 1,831 million). The 
mining sector is impacted the most- output rises by Rs. 472 million. The second highest 
impact is on the petroleum products sector- output rises by Rs. 391 million. The total 
output in the economy increases by Rs. 4,422 million. Employment in the highways sector 
goes up by 12,814 workers (1,302 formal, 11,511 informal). The mining sector is again 
impacted the most and requires an additional 900 workers to satisfy the rise in demand for 
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highways/urban roads output (234 formal, 666 informal). The total employment generated 
in the open model is 14,804 workers (1,667 formal and 13,137 informal). 

Figure 6 shows the employment impacts of this simulation on the closed model: 

Figure 6 Investment Shock National Highways/Urban Roads Construction: West Bengal 

 

In the closed model, total output in the economy increases by Rs. 9.63 billion. Output 
in highways/urban roads construction increases by the same amount as in the open model. 
The sectors impacted most are other services (Rs. 2,014 million) and other manufacturing 
(Rs. 1,713 million). Output generated in the households sectors is Rs. 4,415 million. 
Employment in the highways sectors increases by the same amount as in the open model. 
The highest impact is on the agriculture sectors (11,459 extra workers: 200 formal (183 
male, 17 female), 11,259 informal (10,174 male, 1,085 female)) and on other services 
(10,887 extra workers: 2,983 formal (2,039 male, 944 female), 7,904 informal (7,044 male, 
861 female)). The total worker requirement in the West Bengal economy in the closed 
model increases by 45,173 workers (5,509 formal: 4,498 male, 1,011 female, 39,664 
informal: 35,170 male, 4,496 female).  

In Gujarat, an investment of Rs. 499 million (reflecting a 10 per cent increase) in rural 
roads construction leads to an increase in final demand of 6.72 per cent. Output rises by the 
same amount in the rural roads sector (Rs. 499 million) in both the open and closed 
models. In the open model, total output in the economy increases by Rs. 1.14 billion. The 
highest impact is on other services (Rs. 139 million worth of output generation) and other 
manufacturing (Rs. 139 million). Employment in rural roads increases by 11,345 workers 
(425 formal, 10,920 informal). Among the impacted sectors, the highest employment 
requirement is in other services (149 extra workers: 67 formal, 82 informal) and 
agriculture (101 extra workers, all informal). The total employment generation in the open 
model economy is 11,664 workers (505 formal and 11,159 informal).  
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Figure 7 shows the simulation impacts on employment by sectors most impacted in 
the closed model in Gujarat: 

Figure 7 Investment Shock on Rural Roads Construction: Gujarat 

 

In the closed economy model, accounting for the induced effects of the household 
sector, we see that total output in the economy increases by Rs. 1.96 billion. Output 
generated in the households sector is Rs. 893 million. The highest impact in on other 
services (Rs. 400 million) followed by other manufacturing (Rs. 348 million). Employment 
in rural roads changes by the same amount as in the open model: 11,345 workers (425 
formal: 255 male, 170 female and 10,920 informal: 9,828 male, 1,092 female). Highest 
employment is generated in agriculture (1,428 workers: 9 formal (7 male, 2 female), 1,420 
informal (1,020 male, 400 female)) followed by other services (1,248 workers: 562 formal 
(408 male, 154 female), 687 informal (585 male, 101 female). The total employment 
generated in the closed model is 14,438 workers (1,061 formal: 896 male, 164 female and 
13,377 informal: 10,343 male, 3,034 female). 

In West Bengal, increase in investment by 10 per cent reflects an investment of Rs. 
479 million in the rural roads construction sector. Final demand changes by 6.16 per cent. 
The output in rural roads construction changes by the same amount in both the open and 
closed models (Rs. 479 million). The total output generated in the economy of West 
Bengal in the open model is Rs. 1.14 billion. The mining sector gets the highest impact-
output increases by Rs. 104 million. This is followed by other manufacturing where Rs. 92 
million worth of output is generated. Employment of 10,484 workers is generated in the 
rural roads construction sector in both the open and the closed models, of which 1,066 are 
formal (586 male, 480 female) and 9,418 informal workers (8,477 male, 942 female). 167 
workers (43 formal, 123 informal) are to be hired in the mining sector and 77 (21 formal, 
56 informal) in other services to satisfy this increase in investment in rural roads 
construction. The total employment generated in the economy is 10,966 workers (1,143 
formal and 9,823 informal).  
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The following figure shows the sector-wise employment impacts of this simulation in 
the closed model: 

Figure 8 Investment Shock on Rural Roads Construction: West Bengal 

 

The closed model shows an increase in total output in the economy of Rs. 2.47 
billion. The sectors impacted most are other services (Rs. 513 million) and other 
manufacturing (Rs. 436 million). Employment generation is highest in agriculture (2,867 
workers: 50 formal (46 male, 4 female), 2,817 informal (2,545 male, 272 female)) and 
other services (2,698 workers: 739 formal (505 male, 234 female), 1,959 informal (1,745 
male, 213 female)). The total employment generated in the West Bengal economy in the 
closed model is 18,483 workers (2,086 formal: 1,703 male, 383 female and 16,397 
informal: 14,539 male, 1,858 female). 

10.3. Buildings Construction Sector  

The buildings sector forms the highest share of total output in the economies of both 
Gujarat and West Bengal amongst the “newly carved out” construction sectors. The 
simulation for this sector shows this is a key growth sector.  

In Gujarat, 10 per cent investment in the buildings sector is equivalent to Rs. 51.1 
billion increase in GFCF. This leads to increase in final demand by 9.92% (almost one to 
one with GFCF). Output in the buildings sector in the open model increases by Rs. 52.52 
billion. Total output in the economy goes up by Rs. 120 billion. The highest impact is on 
other services (rise in output by Rs. 13.34 billion) and on other manufacturing (Rs. 12.83 
billion rise in output). Employment generated in the buildings construction sector in the 
open model is 102,404 workers (3,837 formal, 98,567 informal). 13,522 extra workers are 
to be hired in other services (6,084 formal, 7,438 informal). Total employment generated 
in the economy is 130,339 workers (11,153 formal and 119,185 informal).  
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The following figure shows the impacts to the sectors most impacted due to this 
change in the closed model for Gujarat: 

Figure 9 Investment Shock on Buildings Construction: Gujarat 

 

In the closed model, output in the buildings sector increases by Rs. 53.3 billion. Total 
output in the economy increases by Rs. 204 billion. Output in other services increases by 
Rs. 40.3 billion which is the highest impacted sector, followed by other manufacturing (Rs. 
34.66 billion increase in output). Employment in the buildings sector increases by 105,458 
workers (3,951 formal: 2,371 male, 1,581 female, 101,507 informal: 91,356 male, 10,151 
female). Employment in other services increases by 123,388 workers (55,515 formal: 
40,321 male, 15,195 female and 67,873 informal: 57,857 male, 10,016 female). The total 
employment generated in the economy is 393,900 workers (66,689 formal: 56,352 male, 
10,337 female, 327,211 informal: 253,008 male, 74,203 female) 

In West Bengal, an investment of Rs. 38.78 billion (equivalent to 10 per cent 
increase) leads to an increase in final demand by 9.87%. In the open model, buildings 
output increases by Rs. 39.87 million. The highest impact is on other services (Rs. 10.87 
billion) and other manufacturing (Rs. 7.58 billion). Employment generated in buildings is 
132,004 workers (13,417 formal, 118,587 informal). In total the employment generation is 
of 171,890 workers (19,975 formal and 151,914 informal). 
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The following figure shows the results of the simulation for the closed model: 

Figure 10 Investment Shock on Buildings Construction: West Bengal 

 

For the closed model, the output generated in the buildings sector is Rs. 40.88 billion. 
The total output generated in the economy is Rs. 201 billion. Employment in the buildings 
sector increases by 138,786 workers (14,106 formal: 7,758 male, 6,348 female and 
124,680 informal: 112,212 male, 12,468 female). Employment generated in other services 
is 269,733 (73,902 formal: 50,505 male, 23,396 female and 195,831 informal: 174,509 
male, 21,322 female). Total employment generated in the economy is 817,731 workers 
(107,379 formal: 87,672 male, 19,707 female and 710,352 informal: 629,864 male, 80,488 
female). 

The simulations analysis shows that buildings are the most productive construction 
sectors for both the economies. This is because not only do buildings use inputs from many 
other sectors, but as a construction sector, it is also used by other sectors in the economy in 
the form of repairs and maintenance of all residential dwellings and non-residential 
buildings owned by various industries.  

Another observation here is that in all the simulations, we see that the male 
employment is much higher than female employment. It may be noted that this is because 
as a whole, female employment is much less than male employment. But, female informal 
employment is much higher than female formal employment. 

10.4. Employment Effects 

The employment structure within the key infrastructure sectors under focus for this 
study shows that buildings construction takes most of the workers within these sectors in 
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both the states. This share, as shows in Figure 11, is as high as 69 per cent in Gujarat and 
74 per cent in West Bengal.  

Figure 11 State-wise Shares of Employment of Key Infrastructure Sectors 

 
 

 
 

When the output rises due to the demand shocks described above, the growth of 
employment fulfilling these additional outputs in the open model framework are given in 
Figure 12. 
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Figure 12 Simulation Results: State-wise Employment Generation by Worker Type (Closed Model Results) 

 

The Type II employment multipliers show direct, indirect and induced employment 
requirements per Rs. hundred thousand of output as noted. So, as a result of the shocks in 
the various infrastructure sectors, the additional employment by types of workers is 
determined by the Type II multipliers in this analysis.  

As a result of the simulation we find the numbers of workers as shown in Figure 2. 
These are the additional workers (formal, informal and total) that are hired to fulfil the 
additional output generated in the economy of each state. We note that the buildings 
construction sector is the major driver of employment in both the states for both formal and 
informal types of workers. For example, to fulfil the demand of additional 10 per cent 
growth in the investment in buildings sector, a total of 393,900 additional workers (66,689 
formal and 327,211 informal) in Gujarat and 817,731 additional workers (107,379 formal 
and 710,352 informal) in West Bengal are required.  

It may be noted that the informal jobs created in the economy are much higher than 
the formal jobs created in both the states. This could point to the need for greater 
formalization of these sectors, perhaps at the national level. 
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11. Conclusions 

The major objective of the study was to develop a set of employment multipliers 
(direct, indirect, and induced) for selected infrastructure sub-sectors in two selected states 
of India: Gujarat and West Bengal. The methodology used is the input-output multiplier 
analysis which operates through the multisectoral linkages that exist in an economy. 
Moreover, labour also forms part of the IO framework as a factor of production in relation 
to output generation. The IO tables and the resultant models developed at the state level in 
this study could be used as examples for other states in developing IO tables. Such state 
level IO analyses have demonstrated how the ‘what if’ types of simulations can inform 
policy makers about the impact of a rise in investment demand for a sector, on output and 
employment, disaggregated both by gender and types. This could support policymakers in 
making relative investment choices across the various infrastructure sectors chosen for this 
study, i.e., national highways, rural roads, buildings, and irrigation canals. Thus, the IO 
multiplier analysis provides information on the quantum of jobs that would be created in 
the entire economy, due to new construction and repair and maintenance work in these 
infrastructure sectors.   

In the present study we have examined the impact of a change in investment demand 
of the “new” infrastructure sectors (irrigation canals, buildings, highways/urban roads and 
rural roads) on job creation and growth potential in the states of Gujarat and West Bengal. 
The new sectors were developed and incorporated into the state level IO tables by the use 
of both secondary and primary data sources and from expert information collected through 
personal interviews. Our aim was to analyse such data for two purposes: first, to prepare 
appropriate input-output tables for the two states, Gujarat and West Bengal, and second, to 
use these newly developed IO tables for policy analysis through projection of output and 
employment growth as a result of infrastructure sector activity. The shares of direct 
employment generated in these infrastructure sectors can be quantified using the IO 
technique. It also helps to determine the indirect and induced job creation due to the 
activities undertaken by these sectors. Additionally, using the information of the sectoral 
level gender and informal workers’ shares, we have been able to provide such breakups of 
employment for the two economies. 

The multipliers can be classified as Type I and Type II. Type I is estimated using the 
open input-output model. Type II multipliers are estimated closing the model to include the 
household sector in the endogenous matrix. The matrix is said to be ‘closed’ as the national 
accounting cycle is completed when household consumption by each product is also 
incorporated into the model (i.e., the multiplier matrix). Hence, if value added 
increases/decreases, resulting in a rise or fall of wage income of sectoral workers, the 
consumption demand of the sectoral level products would also increase/decrease according 
to the consumption propensity of households. As consumption demand changes, there is an 
impact on the production of the various sectors in the economy and the inter linkages also 
operate to bring about various rounds of changes till the economy again reaches a new 
equilibrium with the supply and demand. The Type I employment multipliers provide an 
estimate of the direct and indirect employment changes resulting from the change in 
output. The direct and indirect employment change per unit change (to keep the numbers 
reasonable, we denominate the ratio in employees per hundred thousand rupees of output) 
in final demand of a sector could be determined using this methodology. The overall 
employment multipliers for any sector are produced by multiplying the row vector of direct 
employment coefficients (which are nothing but the employment/output ratios) by the 
appropriate column vector of the sector (given in the inverse matrix). Similarly, while 
calculating the total (Type II) multipliers we do allow private household consumption 
feedback to occur, thus, closing the model.  
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Table 8 State-wise Open Model Multipliers 

Sector 
Output Multipliers Employment Multipliers 

Gujarat West Bengal Gujarat West Bengal 

Irrigation canals 2.254 2.190 
0.903 3.721 

(0.797) (3.300) 

Buildings 2.351 2.357 
0.564 1.037 

(0.486) (0.908) 

Highways 2.360 2.415 
0.731 1.389 

(0.663) (1.218) 

Rural roads 2.293 2.383 
2.677 2.873 

(2.518) (2.559) 
Note: The numbers given in parentheses under employment multipliers are of informal workers. 

Table 8 shows that output multipliers are generally similar for both the states when 
we use the open model. The output multiplier is perceptibly higher in the irrigation canal 
construction sector for Gujarat compared to West Bengal. On the other hand, the output 
multiplier is higher for highways in West Bengal. The output multiplier indicates the 
additional output generated in the economy due to one unit (here, Rs. one hundred 
thousand) increase in final demand for a sector’s output. The employment multiplier 
indicates the additional employment required throughout the year to satisfy one hundred 
thousand rupees worth of a sector’s output. As we examine the employment multipliers, it 
is seen that the employment potential is higher in West Bengal. Moreover, the share of 
informal workers is also somewhat higher in West Bengal, being about 87 percent 
compared to that of 84 per cent in Gujarat. The per capita SDP for Gujarat is Rs. 75,115 
and is substantially lower for West Bengal at Rs. 55,222 in 2010-11 (CSO, GoI). 

Table 9 State-wise Closed Model Multipliers 

Sector 
Output Multipliers Employment Multipliers 

Gujarat West Bengal Gujarat West Bengal 

Irrigation canals 5.656 7.364 
3.240 8.564 

(2.787) (7.598) 

Buildings 5.795 7.608 
2.930 5.952 

(2.501) (5.270) 

Highways 5.765 7.672 
3.071 6.310 

(2.655) (5.585) 

Rural roads 5.722 7.516 
5.032 7.678 

(4.523) (6.824) 
Note:  The numbers given in parentheses under employment multipliers are of informal workers. 

However, the population in West Bengal is higher than that of Gujarat being about 90 
million compared to 59.5 million in Gujarat (Office of Registrar General of India). This 
has an implication on the impact when the models are closed (including the household 
income and consumption demand in the system). The impact of households is much higher 
in West Bengal as the total income of the economy gets occupied in building up demand 
and hence production. The induced effect drives up both output and employment to 
substantially higher degrees in West Bengal compared to Gujarat. However, the matter of 
concern still remains that the employment growth is driven by informal employment. 
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Table 10 Direct, Indirect and Induced Employment Multipliers by Type of Worker: Gujarat 

Sector 
Formal Employment Informal Employment 

Direct 
Impact 

Indirect 
Impact 

Induced 
Impact 

Direct 
Impact 

Indirect 
Impact 

Induced 
Impact 

Irrigation Canal 0.021 0.084 0.348 0.545 0.252 1.990 
Buildings 0.007 0.071 0.352 0.183 0.304 2.014 
Highways/Urban Roads 0.015 0.053 0.348 0.391 0.272 1.992 
Rural Roads 0.085 0.074 0.350 2.190 0.328 2.005 
Other 0.006 0.066 0.354 0.330 0.454 2.026 

Also, tables 10a and 10b show the break-up of the Type II employment multipliers as 
direct, indirect and induced: The formal and informal workers have different dynamics of 
employment as we see in the these tables. The direct employment impacts of a change in 
investment demand in the new infrastructure sectors are lower for formal workers than for 
informal workers. Also, as the household consumption expenditure is endogenised, the 
impact on employment demand is higher due to the additional consumption originating 
from households (as total wage incomes increase in the economy). 

Table 11 Direct, Indirect and Induced Employment Multipliers by Type of Worker: West Bengal 

Sector 
Formal Employment Informal Employment 

Direct 
Impact 

Indirect 
Impact 

Induced 
Impact 

Direct 
Impact 

Indirect 
Impact 

Induced 
Impact 

Irrigation Canal 0.318 0.103 0.545 2.810 0.490 4.298 
Buildings 0.033 0.096 0.553 0.289 0.619 4.362 
Highways/Urban Roads 0.071 0.100 0.553 0.629 0.589 4.367 
Rural Roads 0.222 0.092 0.540 1.966 0.594 4.264 
Other 0.046 0.085 0.559 0.822 0.665 4.415 

It can be seen that the policy makers can use the multiplier analysis to determine in 
which sector of the economy to spend one additional unit of rupee, a comparison of output 
multipliers would show where this spending would have the greatest impact on output or 
employment generated throughout the economy. Note that when maximum total output 
effects are the exclusive goal of the planner’s spending, it would always be rational to 
spend all the money in the sector whose output, income and employment multiplier is the 
largest. 

11.1. Key Findings 

Following are the key findings for the states of Gujarat and West Bengal:  

Gujarat: 

• The Type I output multiplier in Gujarat is highest for highways/urban roads 
construction with a value of 2.36 (reflecting that a unit increase in final demand for 
highways/urban roads construction leads to a 2.36 unit increase in output in 
Gujarat). The Type II Output Multiplier, which includes the induced effect caused 
by the households sector, is highest for the buildings sector with a value of 5.795 
(5.795 units increase in the economy’s output is generated due to a unit increase in 
output of buildings). 
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• The Type I and Type II employment multipliers in Gujarat are highest for rural roads 
construction (for formal, informal and total workers). Type I multipliers are 0.159, 
2.518 and 2.677 for formal, informal and total workers respectively. Type II 
multipliers are 0.509, 4.523 and 5.032 for formal, informal and informal workers 
respectively.  

• The direct impact in formal and informal employment is highest for rural roads 
(0.085 and 2.19 respectively). The indirect impact for formal employment is highest 
in irrigation canals construction (0.084) while for informal employment it is highest 
for rural roads construction (0.328). The induced effects for both formal and 
informal employment are highest for buildings construction (0.352 and 2.014 
respectively), showing that the effect of including households to take into account 
induced multiplicative effects is high for buildings in the Gujarat economy. 

West Bengal:  

• The Type I output multiplier in West Bengal is highest for highways/urban roads 
construction with a value of 2.415 (reflecting that a unit increase in final demand for 
highways/urban roads construction leads to a 2.415 unit increase in output in West 
Bengal). The Type II Output Multiplier, which includes the induced effect caused by 
the households sector, is also highest for the highways/urban roads construction 
sector with a value of 7.672 (7.672 units increase in the economy’s output is 
generated due to a unit increase in output of buildings). 

• The Type I and Type II employment multipliers in West Bengal are highest for 
irrigation canal construction (for formal, informal and total workers). Type I 
multipliers are 0.421, 3.3 and 3.721 for formal, informal and total workers 
respectively. Type II multipliers are 0.966, 7.598 and 8.564 for formal, informal and 
informal workers respectively.  

• The direct impact in formal and informal employment is highest for irrigation canal 
construction (0.318 and 2.81 respectively). The indirect impact for formal 
employment is highest in irrigation canals construction (0.103) while for informal 
employment it is highest in buildings construction (0.619). The induced effects for 
formal employment are highest in buildings and national highways/urban roads 
construction (0.553 for both) and for informal employment are highest in national 
highways/urban roads construction (4.367) with buildings not too far behind (0.362). 
This shows that buildings construction and national highways/urban roads 
construction generate employment in West Bengal.  

11.2. Simulation Findings (closed model results): 

• A 10 per cent increase (exogenous shock) in investment in irrigation canals 
construction sector leads to 86,446 extra workers being hired in Gujarat and 48,768 
extra workers being hired in West Bengal. Also, this shock leads to a Rs. 12.98 
billion growth in Gujarat’s economy and a Rs. 3.02 billion growth in West Bengal’s 
economy. As the irrigated area is higher in Gujarat to start with, the implication in 
numbers is higher for Gujarat, though the multipliers are noted to be higher in West 
Bengal. 
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• A 10 per cent increase in the investment in highways/urban roads construction 
sectors leads to 83,401 extra workers being hired in Gujarat and 178,181 extra 
workers being hired in West Bengal. Also, this shock leads to a Rs. 13.52 billion 
growth in Gujarat and Rs. 14.05 billion growth in West Bengal. 

• A 10 per cent investment shock in rural roads causes 27,715 extra workers being 
hired in Gujarat and 51,666 extra workers being hired in West Bengal. Also, this 
shock leads to a Rs. 2.86 billion growth in Gujarat and Rs. 3.6 billion growth in 
West Bengal. A 10 per cent shock to investment in the buildings construction sector 
results in 1,766,938 extra workers being hired in Gujarat and 36,28,008 extra 
workers being hired in West Bengal. Also, this shock leads to a Rs. 296 billion 
growth in Gujarat and Rs. 295 billion growth in West Bengal. 

• All the simulations show that the maximum employment is generated for informal 
workers.  

• Maximum employment is generated due to expansion of the buildings sector, as it 
uses inputs from most other sectors and is also used by both private and public 
(government) final users. So it is a key sector of the economy (reflecting strong 
linkages with other sectors and economic agents). Moreover, in both the states, its 
share in the pie of total construction is much higher than other infrastructure 
construction sectors (69 per cent in Gujarat and 74 per cent in West Bengal).  

• It may also be noted that the informal jobs created in the economy are much higher 
than the formal jobs created in both the states. This could point to the need for 
greater formalization of these sectors, perhaps at the national level. 

• The investment impact of the study sectors seems to have nearly similar impacts on 
the two states in terms of growth but generally has a much higher implications in 
employment for West Bengal. This reflects the labour intense nature of the West 
Bengal economy compared to Gujarat. 

11.3. Way Forward 

Given the findings and challenges we face while developing IO models, we note here 
some recommendations for future research: 

• Including scope for a large scale survey initiative. A fully representative survey on 
workers disaggregated by type (formal, informal), gender, rural/urban, etc., is 
necessary. The NSSO does provide this data to a certain extent but a specific survey 
on types of workers would go a long way in furthering such research on types of 
employment generation.  

• An extensive survey program is also required to collect data on sectoral inputs. To 
understand the strength of the output multiplier, we need to understand the origin of 
an input. Thus, data collection needs to focus on tracing the origins of a sector’s 
inputs which would span more than one state and would trace out the states that are 
more related in trading. 

 30 



• More quality data need to be collected on wages by labour types. The NSSO wage 
data, though of good quality for use as ratios, is not always applicable at the absolute 
level as the NSSO leaves out some major deciles while conducting a survey. For 
example, the richer sections as well as the more informally employed sections 
(vendors, home based workers) have not been focused on substantially by the 
NSSO. 
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Appendix I 

Employment Dimensions of Infrastructure 
Investment in Gujarat & W.B. 

Module: Road Construction12 

Road Construction: National Highways; Rural Roads 

Respondent: Principal Secretary/Chief Engineers/Financial Advisors/Gujarat 
Engineering Research Institute located at Vadodara/Gujarat State Road Development 
Corporation Ltd (GSRDC) and other concerned departments of West Bengal. 

Note: National Highways are owned and funded by the Ministry of Surface Transport, 
Government of India and R&B Department looks after the NH works on an Agency basis. 
All other categories of roads are owned and funded by Government of Gujarat. 
Government owned Building comprises of Public Building, Office Building, Hospitals, 
Educational Institutions and Buildings pertaining to all Departments of the State; and All 
Residential Buildings owned by the State. Besides this, the R&B Department also looks 
after and liaises with Government of India with regard to the following: Railways, 
Telephones, Civil Aviation (State owned Airports)  

Q.1 Status of Roads in the State. 

S. No. Road Type 

Construction 
Length 
(Kms.)* 

Available from 
secondary 

sources 

Maintenance 
Length (Kms.) 

Expenditure 
Incurred on 

Construction 
(Lakhs) 

Expenditure 
Incurred on 

Repair & 
Maintenance 

(Lakhs) 

Labours 
Involved in 

Construction 

Labours 
involving in 
maintenance 

I 2009-10       
A National Highway       
B State Highway       

C Major District 
Road       

D Other District 
Road       

E Village Road       

Sources: Ministry of Road Transport & Highways, Annual Report 2010-11 and Industries Commissionerate, Government of Gujarat & 
West Bengal) 

Q.2 What are the approximate SHARES of material (including repairs & maintenance), labour and 
machinery (rental) in construction of road? 

 

Q.3 What kind of surface the following roads have in the State: 

 

12 Only relevant data on inputs used by the industry were extracted and used for the study 
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S. No Type of Road Kind of Surface % 
1 National Highway Asphalt surfaced roads-1; WBM* surface road-2, Any Other (specify)-3  
2 State Highway   
3 Major District Road   
4 Other District Road   
5 Village Road   

*Water Bound Macadam technology fills the gaps between the surface stones with a mixture of stone dust and water, providing a 
smoother surface for the increased traffic using the roads. This method requires a great deal of manual labour; it results in a strong 
and free-draining pavement. Roads constructed in this manner are described as macadamized. 

Q.4 Which technology is being used for construction and maintenance of Roads in the state? 

S. No. Type of Road Technology Used (see codes below) 
1 National Highway  
2 State Highway  
3 Major District Road  
4 Other District Road  
5 Village Road  

1. Conventional road construction technology:  The Conventional road construction technology is primarily dependent on 
aggregates extracted from rocks.    

2. German Technology: Novocrete (a binding agent) is mixed along with soil, for soil solidification. This provides strength for 
vehicular traffic,  

3. Any Other (specify) 

Q.5 Total Investment in the Construction Sector in the State in 2009-10 (Rs.Crores): _____________ 
(Available Source: “Socio-Economic Review Gujarat State 2010-11”, Directorate of Economics 
& Statistics, Gujarat) Similar source for West Bengal. 

Q.6 Out of total investment in construction sector, what is the share of investment on road 
construction? _____________ 

Q.7 How many contractors were involved in road construction activities in 2009-10? Provide five 
main registered contractors involved in road construction activities in the state. 

Total Registered Contractors: 

Contacts of registered contractors.   Value of Contract in 2009-10 (specify units) 

(i)  
(ii)  
(iii)  
(iv)  
(v)  

Q.8 Are road construction contractors similar for various type of roads? 
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Q.9 Employment particulars of the Department of Road during the financial year 2009-10? 

S. No Type of worker 
Full Time Part Time 

Wage Bill 
Female Male Female Male 

1 Skilled      
 Regular      
 Casual      
2 Unskilled      
 Regular      
 Casual      

Q.10 What was the minimum wage for construction worker in 2009-10. 

S. No Type of worker 
Full Time Part Time 

Female Male Female Male 
1 Skilled     
 Regular     
 Casual     
2 Unskilled     
 Regular     
 Casual     

Q.11 (a) Has your department carried out a study on employment generation due to investment in road 
infrastructure within your jurisdiction. If so, please furnish a copy of the study report. 

(b) Also please provide a copy of the ‘contract’ clause for payment of price adjustment 
(escalation) for labour, material and equipment etc. (2 to 3 contracts, if possible). 

(c) Also, please provide a copy of ‘schedule of rates’. 

Module for Road Construction Enterprise 
(Information provided would be kept strictly confidential for study purpose only) 

1. Name: 

2. Address: 

3. Contact No. 

4. Registration Number. 

5. Since how long are you working as a contractor for construction of road? 

6. Which other activities are undertaken by you? 

7. What is you annual turnover for road construction activities and other activities (if any) 
separately? 

8. From where you usually arrange labour? Within State/Outside state 

9. What were the wages (per day) paid to different kind of labours for road construction? 
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S. No Type of worker 
Full Time Part Time 

Female Male Female Male 
1 Skilled     
 Regular     
 Casual     
2 Unskilled     
 Regular     
 Casual     

 
10. During the financial year 2009-10, how many kilometres of road was constructed, widened, 

strengthened and repaired and what was the expenditure incurred on the same? 
 

S. No Type of 
Road 

New 
Construc-
tion (Km) 

Expendi-
ture in 

(Rs. 
Lakhs) 

Widening 
(Km) 

Expendi-
ture in 

(Rs. 
Lakhs) 

Resurfacing/ 
Strengthening 

(KM) 

Expendi-
ture in 

(Rs. 
Lakhs) 

Repair 
and 

Main-
tenance 

(Km) 

Expendi-
ture in 

(Rs. 
Lakhs) 

1 National 
Highway         

2 State 
Highway         

3 
Major 
District 
Road 

        

4 
Other 
District 
Road 

        

5 Village 
Road         

11. How much manpower was used for construction of above road (No.)? 

S. No Type of Road New Construction Widening Resurfacing / 
Strengthening 

Repair and 
Maintenance 

1 National Highway     
 Male     
 Female     
2 State Highway     
 Male     
 Female     
3 Major District Road     
 Male     
 Female     
4 Other District Road     
 Male     
 Female     
5 Village Road     
 Male     
 Female     
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12. Provide break-down of manpower utilized in construction of road in 2009-10? 

S. No Type of Road 
Full Time Part Time 

Total 
Female Male Female Male 

1 National Highway      
 Skilled      
 Regular      
 Casual      
 Unskilled      
 Regular      
 Casual      
2 State Highway      
 Skilled      
 Regular      
 Casual      
 Unskilled      
 Regular      
 Casual      
3 Major District Road      
 Skilled      
 Regular      
 Casual      
 Unskilled      
 Regular      
 Casual      
4 Other District Road      
 Skilled      
 Regular      
 Casual      
 Unskilled      
 Regular      
 Casual      
5 Village Road      
 Skilled      
 Regular      
 Casual      
 Unskilled      
 Regular      
 Casual      
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13. Particulars of operation and background information  

1. Nature of operation13  
2. Number of months (in whole number) operated during the last 365 days  
3. Type of ownership14 (code)  
4. Whether accounts maintained?   (yes - 1, no – 2)  
5. Whether registered under any act/authority?  (yes - 1, no - 2)  
6. If registered, specify authority of registration.  

14. Principal operating expenses during the financial year 2009-10 (Rs.)   

Input Items15 Indigenous items Imported items 
Value (Rs) Value (Rs) 

(1)  (2)  (3)  
Bitumen   
Cement   
Iron and Steel   
Stone Aggregates   
Bricks   
Cemented tiles   
Electrical cables, wires   
Miscellaneous metal products   
Miscellaneous manufacturing   
Transport services other than railways   
Insurance   
Service charges for work done by other concerns (contract, 
sub-contract, legal, audit, advertising and other accounting 
services, warehousing expenses, commission expenses, etc.) 

  

Rent payable on machinery and equipment   
Other Services   
Electricity Charges   
Fuel and Lubricant   
Water charges   
Other (specify)   
Other (specify)   
Other (specify)   
Other (specify)   
Other (specify)   
Other (specify)   
Total   

 

 

13 Perennial – 1, seasonal – 2, casual – 3 
14 Proprietary (male)-1; Proprietary (female)-2; Partnership with members of the same Household-3; Partnership between 
members not all from the same household-4; Co-operative society act-5; Limited company (outside public sector)-6; Others-7 
15 See appendix for definition 
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15. Capital Expenditure during the financial year 2009-10 (Rs.)  

Description Value (Rs) 
Electrical industrial machinery  
Non-electrical machinery  
Any other input.  

16. Principal receipts during the financial year 2009-10 (Rs.)                                                                                                                     

Description Value (Rs) 
National Highway  
State Highway  
Major District Road  
Other District Road  
Village Road  

 

17. Any suggestions for improvement in the departments with whom you worked so that your 
performance becomes better. 

 
 
 
 
 
 
 
 
 
 
 
 
 

18. Remarks by investigator: 
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Employment Working Papers 
 
The Working Papers from 2008 are available in  
www.ilo.org/employment/Whatwedo/Publications/working-papers   

 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
Employment Policy Department 
 

For more information visit our site: 
http://www.ilo.org/employment 
 

International Labour Office 
Employment Policy Department 
4, route des Morillons 
CH-1211 Geneva 22 
 
 
Email: emp_policy@ilo.org 

 

 

Please scan the code 
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