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Executive Summary

In this study, we examine the impacts of various types of government
expenditure on the Indian economy. In particular, we examine the impacts of a rise in
(a) Government consumption expenditure in general and the nature of the relation
between government expenditure and GDP, (b) Government expenditure in Social
Sectors and in Public Administration, (c) Government transfer payments to
households, and (d) Public investment.

Towards this, we have used a recursively dynamic computable general
equilibrium (CGE) model of the Indian economy developed by Bhakta and Ganesh-
Kumar (2016), which is built around a social accounting matrix (SAM) for the year
2011-12. The SAM and the model distinguish 9 commodities/ sectors, 9 factors of
production, and 12 household types distinguished by their location and by the monthly
per capita expenditure (MPCE) percentile. The model is solved annually over the
period 2011-12 to 2025-26.

As a first step, we develop a BASE scenario that captures a “Business As
Usual” trajectory that the Indian economy is likely to take over the 10-year period 2016-
17 to 2025-26 given the current structural characteristics of the economy, and the set
of policies currently prevailing. We then develop five sets of counter-factual policy
scenarios to study the economy-wide impacts of different types of public expenditure.
Each of these sets consists of two or more simulations that are designed to address
one main question and its sub-questions, if any. The impacts in each simulation are
assessed by comparing the model outcomes in that simulation with the BASE
scenario.

Our results show that the impact of expansion in government expenditure
across different types of expenditure depends crucially on the prevailing
macroeconomic conditions, especially whether there is full employment/
unemployment of factors, and also on the complementary set of policies that are
needed to generate the resources required to finance the additional expenditure. The
main messages that emerge are as follows:

e Fiscal expansion in boom times is actually disastrous for the economy on all
counts.

e However, it is not a foregone conclusion that fiscal expansion during recessionary
conditions when unemployment prevails is always beneficial. It depends crucially
on the type of government expenditure undertaken and the accompanying set of
policies that determine how fiscal expansion is financed.



Amongst alternative types of current expenditure, clearly expansion of government
consumption scores over additional transfers to households in terms of impact on
GDP.

Between additional government current consumption and investment, the choice
is not straightforward.

Using additional taxes on households to finance expansion of public investment
does not fare well compared to government consumption.

Nor does shifting of government expenditure from current consumption to
investment help if the exchange rate regime is neutral.

Amongst all the policy options considered in this study, shifting of government
expenditure from current consumption to investments accompanied by a slight
depreciation of the Rupee turns out to be the best in terms of overall impacts on
the GDP and various other macro indicators as well as household real income per
capita.
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Some Macroeconomic Impacts
of Different Types of Public Expenditure in India -
Analysis Using a Computable General Equilibrium Model

Introduction

High fiscal deficit, driven by a combination of large government expenditure
towards current consumption, very high levels of subsidies, and low (direct) tax base
have been an enduring feature of the fiscal situation in India, especially since the onset
of the global economy crisis in 2008. In contrast, government investment, particularly
in infrastructure and social sectors, has not kept pace with the demand for the services
of these sectors. This has resulted in several and severe supply bottlenecks in key
sectors such as electricity, transport, etc., with cascading impact on other sectors and
the economy in general.

In recent years, significant progress has been made to bring down the fiscal
deficit and there are early signs that the process of fiscal consolidation is possibly
having the desired effects on key macroeconomic variables such as GDP growth and
inflation. Even as the government undertakes measures for fiscal consolidation, there
is no denying that public current expenditure and public investments will continue to
play a significant role in the evolution of the economy in the foreseeable future. Indeed,
one prevailing view is that public expenditure, especially investments, in key sectors
such as infrastructure (electricity, transport, etc.), social sectors (education and
health), and agriculture are grossly inadequate to meet the needs of the economy/
society. Proponents of this view call for a massive ramping up of public expenditure in
these sectors given the important role that they play in reducing poverty and improving
living standards, food and nutritional security, and in overall human development. In
recent years, voices in support for increasing public expenditure has also come about
following the sharp slowdown in the growth performance of the country and the slow
recovery witnessed thereafter. The general stance here is that public expenditure can
expand aggregate demand, which in turn can help revive private investment
sentiments, and thus facilitate the return of the economy to a high growth trajectory.

Even as there is some merit in these arguments, one should recognise that
public expenditure can also have some negative effects. Excessive public expenditure/
very high fiscal deficit can be inflationary, especially if accompanied by monetary
accommodation. High fiscal deficit would mean that government would be competing
for a larger portion of resources. And if the relative efficiency of public sector is lower
than private sector, as is often the case, then it would imply that the overall efficiency
of the economy in putting best use of its resources remains rather low.



Given these two sides to the nature of public expenditure, in order to make
informed policy decisions on public expenditure — how much, in which sector(s),
should it be current or capital, should the government spend it by itself or transfer the
resources to households — it is then critical to understand the effects of various types
of public expenditure.

Our objective in this study is to evaluate the impacts of various types of public
expenditure in India. Specifically, we address the following questions in this study:

(i) What are the impacts of a rise in government consumption expenditure, and
what is the nature of the relationship between government expenditure and
GDP?

(i) What are the impacts of a rise in government consumption expenditure in
specific sectors?

(i) What are the impacts of a rise in government transfers to households?
(iv) What are the impacts of a rise in government investment expenditure?

An analysis of the impacts of public expenditure on sectors such as
infrastructure, health, education, agriculture, general administration, etc., should
recognise their cascading effects that go beyond the confines of these sectors per se,
both in the short-run and in the long-run. In the short-run, public expenditure is a
source of demand, the composition of which in terms of consumption and/or capital
goods varies depending upon whether the expenditure is for current or capital
purpose. In the long-run, public investments expand both human and physical capital
in the economy that could help sustain high growth rates. Not recognising these inter-
sectoral linkages can result in incomplete or partial understanding only.

A study on the impacts of public expenditure would remain incomplete if it does
not specify how the public expenditure is financed such as through taxation,
reallocation of its expenditure pattern, borrowings (domestic/ foreign), etc. Each of
these financing options implies alternative policy choices for the government. And
those policy choices would in turn have their own effects on various economic agents/
sectors of the economy differently. For instance, additional direct taxes on (a certain
class of) households affects their disposable income and hence consumption and
savings, whose effect could run counter to the effects of an expansion in government
expenditure. Similarly, if the government opts to rely on foreign capital to finance its
expenditure, the additional foreign inflow would have its impact on the foreign
exchange market, exports and imports, with attendant impacts on various sectors of
production.



The nature of the issues at hand requires an analytical framework that is
equipped to handle inter-sectoral and inter-agent linkages. One such analytical
framework that is strong on these aspects is the computable general equilibrium
(CGE) modelling framework. CGE models are economy-wide models that include all
sectors of the economy, and incorporate the behaviour of all economic agents
(households, producing sectors, government, and rest-of-the world). These features
make them particularly suited for analysing issues where the inter-sectoral and inter-
agent linkages are very important. These models have been widely used to analyse
macro-fiscal interactions in the context of trade and tax reforms, income distribution
policies, etc., for India and other countries.

In this study we use a recursively dynamic CGE model of the Indian economy
developed by Bhakta and Ganesh-Kumar (2016). This model is built around a social
accounting matrix (SAM) for the year 2011-12. The SAM and the model distinguish 9
commodities/ sectors, 9 factors of production, and 12 household types distinguished
by their location and by the monthly per capita expenditure (MPCE) percentile. The
model is solved annually over the period 2011-12 to 2025-26.

As a first step, we develop a BASE scenario that captures a “Business As
Usual” trajectory that the Indian economy is likely to take over the 10-year period 2016-
17 to 2025-26 given the current structural characteristics of the economy, and the set
of policies currently prevailing. We then develop five sets of counter-factual policy
scenarios to study the economy-wide impacts of different types of public expenditure.
Each of these sets consists of two or more simulations that are designed to address
one main question and its sub-questions, if any. The impacts in each simulation are
assessed by comparing the model outcomes in that simulation with the BASE
scenario.

The rest of this report is organised as follows: In section 2 we describe the CGE
model and the data that we have used in this study. The BASE and various sets of
policy scenarios that we develop are described in Section 3. The simulation results
are discussed in detail in Section 4 and we provide some concluding remarks in the
final section.

2. The CGE model and the data

As mentioned earlier, in this study we use the recursively dynamic CGE model
developed by Bhakta and Ganesh-Kumar (2016), which is itself based on the static
CGE model developed by Ganesh-Kumar and Panda (2009). The model uses the
social accounting matrix (SAM) for the year 2011-12 developed by Bhakta and
Ganesh-Kumar (2016). This SAM distinguishes 9 commodities/ sectors, 9 factors of



production, and 12 household types distinguished by their location and by the monthly
per capita expenditure (MPCE) percentile (Table 1).

Table 1: Classification in Social Accounting Matrix/ CGE model

9 Commodities/ activities: Agriculture; Manufacturing-1 (mainly unskilled labour);
Manufacturing-2 (mainly skilled labour); Electricity; Water supply; Services-1 (mainly
unskilled labour); Education; Medical; Services-2 (mainly skilled labour);

9 Factors consisting of 3 labour types and 6 sectoral capital: Unskilled labour;
Semiskilled labour; Skilled labour; Agriculture sector capital, Industries sector
capital; Water Supply sector capital; Education sector capital; Medical sector capital;
Services sector capital;

12 Household categories: 6 each in rural and urban areas, distinguished by MPCE
percentile groups; < 10 per cent; 10 per cent to 30 per cent; 30 per cent to 50 per
cent; 50 per cent to 70 per cent; 70 per cent to 90 per cent; > 90 per cent;

Source: Authors

Starting from the base year 2011-12 (the same as in the SAM), we solve the
recursive CGE model annually over the period 2011-12 to 2025-26. Conceptually, the
recursive CGE model can be considered to have two modules, viz., a core static CGE
module and an inter-temporal updating module. Here we briefly describe the main
features of the core CGE model and the updation module. The Appendix 2 gives the
full technical specification of the recursive CGE model. For further details see Bhakta
and Ganesh-Kumar (2016).

2.1 The core static CGE model

The structure of the core static CGE module is similar to the static CGE model
developed by Ganesh-Kumar and Panda (2009) and it differs only in terms of the
underlying data and parameter values that are derived from the SAM for 2011-12. In
this core CGE module, for any given year we solve for the level of output and prices
of all commodities, returns to various factors of production, income, expenditure and
savings of all households, government revenue, expenditure and savings, commodity
exports, imports, the level of foreign flows that satisfies the balance of payments, and
the national savings-investment balance.

Domestic production and trade: This core CGE model is built along the approach
developed by Dervis, de Melo and Robinson (1982). A distinguishing feature of this
approach is that it treats the domestically produced goods and traded goods in a
particular sector as imperfect but close substitutes using the Armington specification.
The Armington approach helps avoid complete specialization that is implicit in models



with perfectly substitutable commodities. It allows cross hauling wherein simultaneous
imports and exports take place in a particular sector as observed in reality. An
important consequence of this specification is that domestic market prices do not
change by the same order as the change in world price. This imperfect substitutability
between domestic and traded goods along with the government’s tariffs on imports,
export subsidies and indirect taxes/ subsidies for domestic goods gives rise to wedge
between import price, export price, domestic market price, and producer price in the
model. The Armington specification determines commodity-wise imports and exports
for a given set of import and export prices in foreign currency units, the exchange rate
as determined in the forex market (see discussion below) and the set of endogenous
domestic market prices that clear the commodity markets (see discussion below).

Sectoral production in the core CGE model is characterised through nested
production functions that determine sectoral output and value added, along with profit
maximizing levels of demand for various factors of production and intermediate input
requirements. The difference between the value of output and value added is the total
cost of raw materials and other intermediate goods and services used in the production
process. Demand for individual goods and services used as intermediates are based
on Leontief type input-output coefficients. Sector-wise optimal demand for various
factors of production depends upon both product and factor prices.

Agent behaviour: The agents in the SAM and hence in the model are
households, enterprises and government.

Households derive their income from their endowment of various factors of
production, and also the transfer payments that they receive from the government and
from abroad (remittance). After paying direct taxes and setting aside a part of their
disposable income as savings, households spend the rest of their budget on various
goods and services. Commodity-wise household consumption is given by a Linear
Expenditure System (LES) demand system, which is derived from maximizing a
Stone-Geary utility function subject to budget constraint.

Government receives its revenue from various taxes (direct taxes, tariffs,
domestic indirect taxes), non-tax sources (its endowment of capital), and foreign
inflows on government account. The various tax rates are typically fixed exogenously
at their base year levels as derived from the SAM. Government expenditure is towards
its current consumption, transfers to households, and subsidies for domestic goods
and exports. The difference between government revenue and current expenditure is
its savings.

Private and public enterprises are the other domestic agents in the model. Their
role in the model, however, is fairly rudimentary. They own factors of production



(different types of capital) from which they derive income — akin to retained income of
firms. While private enterprise pays tax on their retained income and save the rest,
public enterprises contribute only to the national savings. This rudimentary
characterisation of the role of enterprise is primarily conditioned by the data available
in the SAM.

Savings-investment: The core CGE model is a neo-classical savings driven
model, wherein the total savings across all agents determines the aggregate
investment in the economy. The sources of savings in the economy are the
households, enterprises, government and capital flows from the rest of world. The
amount of foreign savings in Rupee terms depends upon the volume of foreign capital
flows in foreign currency units and the exchange rate. Part of the total savings is
invested on fixed capital and the rest on inventory. The inventory requirements are
specified for each sector exogenously and this is part of the total demand for each
commodity. Given the fixed inventory requirement, it is the total fixed capital formation
that ultimately varies with savings. In the core CGE model, for any given year, this total
fixed capital investment generates demand for various goods and services.

Markets and their closure: In all, there are three types of markets in the model,
viz., for factors, commodities (goods and services) and foreign exchange.

Supply of factors in the model is kept fixed for any given year. Demand for
factors arise from the production sectors based on their profit maximising conditions.
The default closure for the factor markets is that factor prices adjust to ensure that the
aggregate demand for factors across all sectors clear the given supply. The model,
however, has the flexibility to allow for unemployment of some/ all factors in which
case the corresponding factor price(s) is kept fixed; i.e., by introducing factor price
rigidity.

In the commodity market, the sources of supply are domestic production and
imports, while the sources of domestic demand are intermediates, household,
government, inventory and fixed capital formation. For each commodity, domestic
market price adjusts to ensure that total supply equals total demand. There is a
separate market for exports, wherein export supply is determined by Armington type
transformation function, while export demand is determined as a function of
exogenously fixed reference world market price and endogenously determined export
f.0.b. price. As with all CGE models, these market clearing prices are all relative prices
— relative to the overall price index fixed exogenously as the numeraire.

The foreign exchange market in the model reflects the main flows in the balance
of payments wherein the difference between the total foreign exchange outgo (towards
imports, factor payments and other current transfer to rest of world) and the total



foreign exchange inflow (from exports, remittances, factor payments received) is
bridged by a matching (inward/outward) capital flow?. In the model, all entries in the
foreign exchange market are specified in foreign currency units, with the foreign
exchange rate being the market clearing price variable. The model allows for two
alternative closures for the foreign exchange market: (a) the amount of capital flows in
foreign currency units can be kept fixed while allowing the exchange rate to vary to
clear the foreign exchange market, or (b) keep the exchange rate fixed and allow the
capital flows in foreign currency units to change to clear the foreign exchange market.
As will be discussed later, in this study we use both these alternative closures in
different scenarios.

2.2 Inter-temporal updating module

While solving the core CGE model for any particular year, values of several
other variables for that year are kept fixed at exogenously specified levels. Such
exogenous Vvariables include population, factor supplies and factor endowment
distribution, government consumption, stocks, the levels of foreign remittances, etc. In
the second module we update the values of these exogenous variables from one year
to the next. Three types of equations are used in this updating module: (a) link
equations that update the relation between investment in one year and the addition to
supply of sectoral capital stock in next year and the endowment distribution of capital
across various agents, (b) econometrically estimated relationships relating to total
stock of labour in the economy and across household classes, and (c) exogenously
specified growth rates to update other parameters such as foreign capital flows, tax
rates, government expenditure, etc.

Supply of capital stock: Being a neo-classical savings driven model, we do not
have a detailed characterisation of investment by agents. All that the core CGE model
solves is the total gross fixed capital formation across all types of capital and by all
agents in any given year. A critical task here is to (i) disaggregate this total investment
into that undertaken by each domestic agent in the economy (households, private and
public enterprises, and government), (i) work out their new levels of endowment of
different types of capital (this would determine their factor incomes in the next year),
and (iii) work out the total stock of each type of capital available for production activities
in the next year.

Towards this, first the total fixed capital investment undertaken by domestic
agents in real terms is worked out by deducting the amount of foreign savings from
the total gross fixed capital formation as determined by the core CGE model. Second,
this real domestic gross fixed investment is divided into investments by private
enterprises, public enterprise and government based on their actual shares in

2 Changes in the foreign exchange reserves, if any, are treated as part of this total foreign capital flow.



investment in the base year estimated from the National Accounts Statistics (NAS).
Total investment by all households are then worked out residually and distributed
across household types based on their shares in total household savings and their
initial share in the total endowment of capital. Third, for each agent, their total
investment is allocated across different types of capital. For private enterprise and
households this is done based on the relative return of the different capital types as
endogenously determined in the core CGE model. For public enterprise and
government this allocation is done based on exogenously specified shares that reflect
policy priorities of the government. Fourth, agent-wise the initial endowment of
different capital types are updated based on their current period’s investment by
capital type and agent-specific depreciation rates worked out from the NAS. Finally,
for each capital type the total supply available for production activities in the next year
is obtained as the sum total of corresponding agent-specific endowments.

Labour supply: One of the salient features of the recursive CGE model by
Bhakta and Ganesh-Kumar (2016) used here pertains to the way labour supply is
updated between any two years in the updating module. As seen in Table 1 three
types of labour are distinguished in the SAM and in the model based on their education
levels, viz., unskilled (illiterate and up to primary school), semi-skilled (secondary and
higher secondary school completed) and skilled (graduates and above). In the inter-
temporal updation module the supply of labour by education level is worked out as
follows:

First, the total labour force is projected through annual growth rates implicit in
the Planning Commission (2008) forecasts of labour force in the country between the
years 2002 and 2022. To the best of our knowledge these are the only available
forecasts of the growth in total labour force in the country. The Planning Commission
forecasts the annual rate of growth in the labour force at five yearly intervals: 2.28 per
cent between 2002 and 2007 1.92 per cent (2007-2012); 1.60 per cent (2012-2017);
and 1.23 per cent (2017-2022). These estimates suggest a slowdown in the growth of
the labour force between 2012 and 2017, and further between 2017 and 2022, for the
intervening years we specify a linear reduction in the annual growth rate of labour force
to the above levels. For the years beyond 2021-22, we use a linear reduction in the
annual growth rate of labour force at the same rate as in 2017-2022. We use the above
information to first project the total labour force in the country between 2011-12 and
2025-26.

Second, the share of the three labour types are projected using a set of link
equations that capture the relationship between progress in adult education outcomes
and composition of labour supply by education levels. Specifically, the composition of
total labour supply in a year projected above is made conditional on the progress in



adult education outcomes in the previous year. Progress in the adult education
outcomes measured in terms of three indicators of education attainment of adults, viz.,
literacy rate (LR), percentage of adults completed higher education (PAHE) and
average years of schooling (AYS) are tracked in the model using the econometric
relationships estimated by Bhakta (2015).2 We assume that the share of skilled and
semi-skilled labour in total labour force change annually at the same rate as the annual
progress in PAHE and AYS, respectively.* With this assumption, the initial shares of
these two labour types observed in the base year 2011-12 are updated first and the
share of unskilled labour in the labour force is then obtained residually.

Finally, the above projected shares of each labour type are then combined with
the total labour force projected earlier to arrive at the supply of various types of labour
by education level.

Other exogenous variables and policy variables: The values of various other
exogenous variables such as population (total, rural and urban), sectoral inventory
requirements, the levels of foreign remittances, etc., are updated using growth rates
derived from historical data. The updation rules for some other exogenous variables
such as foreign capital flows in foreign currency units, government consumption, etc.,
are actually part of the scenario specification and these are described later.

2.3 Data

As mentioned earlier, the CGE model makes use of the SAM developed by
Bhakta and Ganesh-Kumar (2016). This SAM developed by Bhakta and Ganesh-
Kumar (2016) is a modified version of the SAM for the year 2011-12 constructed by
Ganesh-Kumar (2015).

The SAM by Ganesh-Kumar (2015) reflects the various real and transfer flows
in the economy for the year 2011-12 as per the old series of the National Accounts

3 Bhakta (2015) studies the annual progress in LR, PAHE and AYS across states using data from National Sample
Survey Organisation. She estimates panel data econometric models that relate the annual progress LR, PAHE and
AYS on several explanatory variables that represent five broad dimensions, viz., public expenditure in education,
economic characteristics, social characteristics, demographics and infrastructure. These estimates show that social
status still plays a crucial role in the society in determining actual progress in adult educational outcomes. While
the share of public expenditure in higher education is an important determinant of PAHE expenditure on adult
education does not have significant impact on LR. The results also show that percentage of rural households with
irrigation facility is important to have better progress in education sector possibly via its impact on improving
rural livelihood. Further, share of GSDP in industry and services and percentage of registered manufacturing are
important demand pull factors that encourage education. For details see Bhakta (2015).

4 While tracking the progress of education in the updating module, all but two of the significant variables are kept
at their base 2011-12 levels. The two exceptions are the share of GSDP in industry and services and public
expenditure on education. During simulations, the share of industry and services in the national GDP is
endogenously determined from the sectoral value added solved in the core CGE model. Thus, this share variable
provides a link between the core CGE model and the indicators of education attainment. Public expenditure on
expenditure is a policy variable that can be specified in the simulations as scenarios and is another link between
the core CGE model and the indicators of education attainment.



Statistics with base year 2004-05. The main data sources used by Ganesh-Kumar
(2015) to construct the macro SAM are the National Accounts Statistics (NAS) and the
Input-Output (10) table for 2006-07 prepared by the Central Statistical Organisation
(CS0O), Government of India, and the Consumer Expenditure Survey and Employment
and Unemployment Surveys of the National Sample Survey Organisation (NSSO) for
the year 2011-12. These data sets are complemented by data from Pradhan et al.
(2001) and Saluja and Yadav (2006) that have developed SAM for India.

The SAM by Bhakta and Ganesh-Kumar (2016), which we use in this study,
differs from the SAM by Ganesh-Kumar (2015) on two aspects. First and the most
important difference is that the SAM by Bhakta and Ganesh-Kumar (2016) captures
the structure of the economy in terms of the shares of agriculture, industry and services
in total GDP as per the New Series of the NAS with Base Year 2011-12. Specifically,
the shares of agriculture, industry and services in this SAM are 18 per cent, 33 per
cent and 49 per cent, respectively, which are fairly close to their levels reported in the
New Series for the year 2011-12. The other modification pertains to the sectoral
disaggregation in the SAM — 9 in this SAM as described in (Table 1) while the SAM by
Ganesh-Kumar (2015) considered the 23 sectors reported in the NAS. Appendix 1
reports the disaggregated SAM developed by Bhakta and Ganesh-Kumar (2016).

The aggregate values of the various flows in the SAM are reported in the so-
called macro-SAM (Table 2). The macro SAM shows that almost half of the demand
for various goods and services (commodity account in the SAM) is for intermediate
use by production activities themselves, with another 10 per cent being exported.
Household demand accounts for about 22 per cent and investment demand (fixed
capital and inventories) another 14 per cent. Of the total supply at market price,
domestic production at producer prices accounts for 85 per cent, imports at c.i.f. prices
12 per cent and indirect taxes (including customs duty) another 3 per cent. Factor
payments account for about 42 per cent of the total cost of production for the activities,
the remaining being the cost of raw materials and intermediates. Households receive
about 88 per cent of their income from factor payments, followed by transfer payments
from government (8 per cent) and remittances from abroad (4 per cent). They spend
about 68 per cent of their earnings on consumption, save 28 per cent and pay 3 per
cent to government as direct taxes. For the government (aggregate of Union and
States), taxes account for 79 per cent of its revenue and the remaining being non-tax
revenue arising from its ownership of capital. The government spends nearly two-
thirds on current consumption while its transfers to households and to the rest of world
accounting for 40 per cent and 2 per cent, respectively, leaving it with a negative
savings of 6 per cent. Households account for nearly two thirds of the total savings in
the country followed by private and public enterprises (28 per cent) and rest of world
(10 per cent). On the foreign account, nearly 97 per cent of the total outflow is on
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account of imports, while exports account for about 78 per cent of the foreign inflows,
with remittances to households and foreign savings accounting for about 11 per cent
each.

Table 2: Macro Social Accounting Matrix, 2011-12 (X crores)

Com?;i%; Activity| Factors Hﬁglsdes- Err:tseers Taxes Govt Sl RoW Total
Commodity 0] 11,217,492 0] 5,122,233 0 0| 993,961| 3,267,105| 2,194,907 | 22,795,698
Activity 19,412,967 0 0 0 0 0 0 0 0| 19,412,967
Factors 0| 8,195,475 0 0 0 0 0 0 2,001| 8,197,476
Households 0 0] 6,578,954 0 0 0| 611,125 0| 304,902| 7,494,981
Enterprises 0 0| 1,232,227 0 0 0 0 0 0| 1,232,227
Taxes 664,195 0 0| 240,280| 314,517 0 0 0 0| 1,218,992
Govt 0 0| 321,304 0 0] 1,218,992 0 0 0| 1,540,296
S-1 0 0 0| 2,132,468| 917,710 0 -97,415 0| 314,341 3,267,105
RoW 2,718,536 0 64,991 0 0 0 32,625 0 0| 2,816,152
Total 22,795,698| 19,412,967 8,197,476 7,494,981 | 1,232,227 1,218,992 1,540,296 | 3,267,105| 2,816,152

Source: Bhakta and Ganesh-Kumar (2016).
Notes: S-Irefers to Savings-Investment flows in the economy; RoW refers to Rest of World.

3. Scenario specification

Simulation period: As mentioned earlier, the model is simulated over the period
2011-12 to 2025-26. This 15-year time period can be categorised into (a) the historic
period covering the 5 years 2011-12 to 2015-16, and (b) the future 10-year period from
2016-17 to 2025-26. As mentioned earlier, the CGE model is built around the SAM for
2011-12, which is the base year for the model as well. Various parameters of the model
are calibrated from the SAM such that the model solution for the base year replicates
the SAM values. Over time, the model is solved sequentially from one year to another
by updating the values of various exogenous variables (population, factor supplies and
factor endowment distribution, government consumption, stocks, and the levels of
foreign remittances and foreign capital inflows) using growth rates specified
exogenously. For the historic period 2011-12 to 2015-16, the actual observed growth
rate of these exogenous variables are used to run the model sequentially over these
years. Some of the model parameters (especially the total factor productivity
parameters, and household savings function parameters) are tweaked further so that
the model solution for this period replicates as closely as possible the actual observed
values of key macroeconomic variables. In particular we track (a) the annual growth
in aggregate and sectoral GDPs, exports and imports, (b) the shares of the three broad
sectors (agriculture, manufacturing and services) in total GDP, and (c) the share of
exports, imports and trade deficit in GDP.
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While carrying out our analysis the specification of the parameters and
exogenous variables for the historic period is kept constant. The alternative scenarios
differ from one another only in their specification for the future period starting from
2016-17 onwards.

BASE scenario: The first step towards analysing the impacts of alternative
types of government expenditure is to construct a BASE scenario that captures a
“‘Business As Usual” trajectory that the Indian economy is likely to take over the 10-
year period 2016-17 to 2025-26 given the current structural characteristics of the
economy, and the set of policies currently prevailing. The key questions in this context
are: What is the rate at which the economy is most likely to grow over this period?
What are the likely changes in the structure of the economy over this period — in terms
of the relative importance of agriculture, industry and services, the extent of openness
of the economy, the distribution of income, consumption and savings across domestic
agents (households, enterprises, and government), etc.?

These are questions on which there are hardly any studies that can provide (at
least partial) guidance, especially for the 10-year period that we are interested. Some
projections of the future growth of the economy are available from diverse sources
such as the Government of India, Reserve Bank of India, the IMF, the UN and the
World Bank. For most part, these growth forecasts are available only for the short-
term (next 2-3 years at most). The range of forecast values across these sources does
not vary drastically. Based on these estimates and after considering the recent
improvements in ease of doing business, we feel it is reasonable to expect that the
growth rate of the economy would improve steadily during the next couple of years
and reach a steady state growth rate of 8.5 per cent per annum (p.a.) under BASE
scenario from 2017-18 onwards. While a higher growth rate may be desirable for the
country’s long-term developmental objectives, we believe a steady growth of 8.5 per
cent p.a. is feasible within the current context of tepid global economic growth.

In terms of the structure of the economy, we expect the current sectoral growth
pattern to continue in the future as well. Accordingly, the share of services in total GDP
is expected to rise further, while agriculture and industry would lose their shares.® In
case of exports and imports, we have assumed that the current policies prevail in the

> We have not considered here the likely changes that could come about following the government’s ‘Make in
India’ policy. The main reasons for this are as follows: (i) this being a very recent policy initiative it is perhaps
too early to gauge its impact on how much of a change in the structure of the economy it is likely to bring about;
(i1) the government itself has not stated clearly how much of an improvement in the industry’s share in GDP it is
aiming for through this policy; (iii) more critically the impact of this sector on agriculture and services is not
straightforward. Given the significant forward and backward linkages that exist between industry, agriculture and
services, growth of industry due to this policy may not be at the cost of growth of those two sectors. It is quite
likely that following this policy industrial growth is likely to unleash complementary growth in those two sectors
as well. Consequently, the sectoral shares in the GDP may not change much. Given these uncertainties we have
not considered the Make in India policy in this study.
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future and the share of exports and imports in total GDP would grow very slowly
reflecting the global economic conditions. We have maintained the trade deficit in both
goods and services at around 3.3 per cent to 3.8 per cent of GDP. In the BASE
scenario, for the future period we have kept the exchange rate fixed at levels prevailing
in 2015-16 and allowed the capital flows to adjust to clear the foreign exchange market.
Assuming that remittances grow at 1 per cent p.a., and other invisibles in the balance
of payments grow at current rates, we have tried to maintain the current account deficit
at about 2 per cent to 2.5 per cent of GDP.

In the BASE scenario, we assume that the government maintains strict fiscal
discipline even as its policies with regard to taxation, public expenditure and transfers
to households prevailing in 2011-12 are assumed to continue.® On the expenditure
side, government consumption and transfers to households are assumed to grow at
around 9 per cent to 12 per cent p.a. in real terms (Table 3). Further, existing public
policies in key social sectors such as health, education, water and sanitation, public
spending in particular, are assumed to be same as those prevailing in the historical
time period.

& Again, we have not considered the introduction of the Goods and Services Tax (GST). Such a change in the tax
regime would first and foremost require significant changes to the structure of the model itself, which is not
attempted here.
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Table 3: Specification of growth rates (per cent)
of exogenous variables in the BASE scenario

Population Total Govt| Transfer Govt|Remittances| Factor income

'Year labour|{consump|to house foreign to

Total| Rural|Urban| ¢5,ce -tion| -holds|borrowings| households| INflows Outflows
2011-12| 1.3 0.8 2.5 1.9 4.0 26.1 -1.0 14 5.0 50.0
2012-13| 1.3 0.7 2.4 1.9 13.0 10.0 -0.3 1.8 -10.0 10.0
2013-14| 1.2 0.7 24 1.8 10.0 24.0 10.0 1.2 5.0 70.0
2014-15| 1.2 0.7 2.4 1.7 8.0 10.0 10.0 1.0 5.0 5.0
2015-16| 1.2 0.6 2.5 1.7 12.0 10.0 -1.0 1.0 5.0 -20.0
2016-17| 1.2 0.6 24 1.6 12.0 10.0 -1.0 1.0 5.0 -10.0
2017-18| 1.2 0.5 2.4 1.5 10.0 10.0 -1.0 1.0 5.0 5.0
2018-19| 1.1 0.5 24 1.5 12.0 10.0 0.1 1.0 5.0 5.0
2019-20| 1.1 0.5 2.3 1.4 10.0 10.0 0.1 1.0 5.0 5.0
2020-21| 1.1 0.4 2.4 1.3 10.0 10.0 0.1 1.0 5.0 5.0
2021-22| 1.1 0.4 24 1.2 12.0 10.0 0.1 1.0 5.0 5.0
2022-23| 1.0 0.3 2.3 1.2 9.0 10.0 0.1 1.0 5.0 5.0
2023-24| 1.0 0.3 2.3 1.1 10.0 10.0 0.1 1.0 5.0 5.0
2024-25| 1.0 0.3 2.2 1.0 9.0 10.0 0.1 1.0 5.0 5.0

Source: Authors

The population growth rate and its composition across rural and urban areas
are taken from the UN population projections (UN-DESA-PD 2014). The total supply
of labour is projected using the growth rates reported in Planning Commission (2008)
and the composition of the labour force by skill level is endogenously determined
based on education attainment as explained earlier.

On the saving-investment side, both household and enterprise savings are
assumed to grow marginally over the period and government savings remain stable to
maintain fiscal discipline while foreign savings is determined through the BOP
equilibrium. Then total investment of the economy is determined by total savings which
combines private, government and foreign savings. Total investment in each sector is
determined endogenously in the model as explained earlier.

Finally, with regard to the macroeconomic closure, in the BASE scenario we
specify that (i) there is full employment of all factors of production and hence factor
prices adjust to clear the factor markets, (ii) the foreign exchange rate is fixed and
capital flows in foreign currency units adjust to clear the foreign exchange market, and
(i) the model is savings driven (neo-classical) implying that total fixed capital
formation in the economy depends upon the total savings available from all sources
(domestic agents and foreign).

Policy scenarios: We study the economy-wide impacts of different types of
public expenditure by developing five sets of counter-factual policy scenarios. In each
of these sets we develop various alternative simulations wherein one or more model
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parameters are shocked to represent a certain policy change. Each of these sets of
policy scenarios are designed to address one main question and its sub-questions, if
any. Table 4 summarises the alternative sets of scenarios that we carry out here.

Set-A: In the first set of scenarios we analyse the impact of a 10 per cent rise
in general government consumption expenditure under alternative macroeconomic
conditions. Starting from 2016-17, in each year the government consumption in real
terms is increased by 10 per cent over the corresponding level in the BASE scenario.
We study the impact of this rise in government expenditure under alternative
macroeconomic conditions.

It is well known that the impact of fiscal expansion would differ depending upon
whether the economy has idle resources or not at that time; i.e., whether there is full
employment of factors or if there are unemployed factors. By simulating the policy
shock under two alternative closures for the factor markets, viz., full employment/
unemployment, one can understand the impacts of fiscal expansion under different
states of the economy.

Similarly, how the fiscal expansion is financed, viz., through domestic or foreign
resources, can also affect the outcomes. At a macroeconomic level, this manifests as
whether or not foreign capital is available to augment the total resources in the
economy to support fiscal expansion. It is quite likely that foreign capital is not
supportive of fiscal expansion that is directed towards current consumption, but may
be more accommodative of an expansion in government investment. The situation
with foreign capital flow would affect not just the overall availability of resources but
also the exchange rate as well. In a situation where foreign capital is easily available
the exchange rate is likely to remain fairly stable even though the exchange rate
regime per se is not fixed. As opposed to this, when foreign capital flow is relatively
tight the exchange rate is likely to be volatile in order to clear the foreign exchange
market. These are indeed alternative characterisation of the foreign exchange market
and can be captured through its closure specification. By varying the closure
specification for the foreign exchange market one can understand how alternative
ways of financing fiscal expansion (with foreign resources or through a combination of
domestic resources plus exchange rate changes) affect the economy.
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Table 4: Specification of policy scenarios

Scenario Description

Closure

Set A: Impact of a general rise in government consumption expenditure under alternative macroeconomic conditions
RUN-01  10% rise in general government consumption expenditure
RUN-02  10% rise in general government consumption expenditure
RUN-03  10% rise in general government consumption expenditure
RUN-04  10% rise in general government consumption expenditure

Full Emp; Fix ER; Savings driven;
Un-Emp; Fix ER; Savings driven;
Full Emp; Fix CapFlow; Savings driven;
Un-Emp; Fix CapFlow; Savings driven;

Set B: Nature of relationship between government expenditure and GDP
RUN-05 5% rise in general government consumption expenditure
RUN-06  15% rise in general government consumption expenditure
RUN-07  20% rise in general government consumption expenditure
RUN-08  25% rise in general government consumption expenditure

Un-Emp; Fix CapFlow; Savings driven;
Un-Emp; Fix CapFlow; Savings driven;
Un-Emp; Fix CapFlow; Savings driven;
Un-Emp; Fix CapFlow; Savings driven;

Set C: Impact of a rise in government expenditure in specific sectors
RUN-09 Equivalent (to RUN-04) rise in government expenditure in social sectors (Water supply, Education, Medical)
RUN-10 Equivalent (to RUN-04) rise in government expenditure in public administration (Services-2)

Un-Emp; Fix CapFlow; Savings driven;
Un-Emp; Fix CapFlow; Savings driven;

Set D: Impact of rise in government transfers to households
RUN-11  Equivalent (to RUN-04) rise in government transfers to all households
RUN-12  Equivalent (to RUN-04) rise in government transfers to bottom 70% of households

Un-Emp; Fix CapFlow; Savings driven;
Un-Emp; Fix CapFlow; Savings driven;

Set E: Impact of rise in government investment expenditure

RUN-13  Equivalent (to RUN-04) rise in government investment + additional direct tax on top 30% of households

RUN-14  Equivalent (to RUN-04) rise in government investment + additional direct tax on top 30% of households + capital flow
RUN-15  Equivalent (to RUN-04) rise in government investment + cut in govt. cons + capital flow

RUN-16  Equivalent (to RUN-04) rise in government investment + cut in govt. cons + capital flow + exchange rate depreciation

Un-Emp; Fix CapFlow; Fixed investment;
Un-Emp; Fix ER; Fixed investment;
Un-Emp; Fix ER; Fixed investment;
Un-Emp; Fix ER; Fixed investment;

Source: Authors.

16




Hence, in the first set, we carry out four simulations RUN-01 to RUN-04 (Table
4). In each of these simulations, we keep the magnitude of shock in government
consumption constant, but vary the macroeconomic closure. In RUN-01, we keep the
same macroeconomic closure as in the BASE scenario. In RUN-02, we allow for
unemployment in the factor market, while keeping the foreign capital flow easy. In
RUN-03, we change the closure only for the foreign exchange market by keeping the
foreign capital flow at the BASE level. Finally, in RUN-04, we allow for both
unemployment and fixed foreign capital flow.’

Set-B: In the second set of scenarios we are concerned with question whether
the impact of fiscal expansion depends upon the quantum of expansion. In the event
that the impact on, say the GDP, depends upon the quantum of fiscal expansion then
it would imply that the relationship is non-linear, and in such a case the nature of non-
linearity itself would of interest to understand. If, however, the impact on GDP does
not depend upon the magnitude of fiscal expansion, then the relationship is linear and
in this case the question of interest is the slope of this linear relation. Towards
answering this question we carry out 4 simulations in this set, viz., RUN-05 to RUN-
08, all of which have the same specification as RUN-04 of Set-A including the
macroeconomic closure except for the magnitude of rise in government expenditure.
In RUN-05, the quantum of fiscal expansion is 5 per cent over BASE level, while in
RUN-06, RUN-07 and RUN-08 it is 15 per cent, 20 per cent and 25 per cent,
respectively.

Set-C: In this set, our concern is on the question whether there is a difference
in the impact of fiscal expansion if the additional expenditure is directed at specific
sectors rather than spread across all sectors as in Set-A scenarios. Specifically, in
RUN-09 we examine the impacts of a rise in government expenditure in the social
sectors (water supply, education and medical services) while in RUN-10 we study
expansion in expenditure on public administration (part of Services-2 sector). In both
these simulations, we increase the public expenditure by an equivalent amount as in
the Set-A simulations. Further, we keep the macroeconomic closure in both these
simulations as in RUN-04 of Set-A. That is, we allow for unemployment and keep the
foreign capital flow fixed at the BASE levels.

Set-D: Here we focus on the impacts of an increase in government transfers to
households. In RUN-11 and RUN-12 we increase government expenditure by the
same amount as before. This amount is transferred to all households in RUN-11 in
proportion to the transfers that they received in the base SAM for 2011-12. In RUN-

” An additional advantage of these alternative simulations is that they act as a robustness check on the sensitivity
of the results to the macroeconomic closure specification. It is well known that the results of economy-wide
models are often influenced by the macroeconomic closure specified that mimic the macroeconomic conditions
prevailing in the economy (Sen 1963; Rattso 1983; Mathias and Michel 1987).
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12, the additional transfer is restricted to the bottom 70 per cent of the households in
rural and urban areas. We keep the unemployment and fixed foreign capital flow
closure as in RUN-04 of Set-A. While the quantum of fiscal expansion and
macroeconomic closure are same as before, qualitatively these two simulations differ
from the previous ones. In the previous sets of simulations, the source of additional
demand due to fiscal expansion is the government itself. Here, however, the additional
transfers add to household income first. Given household behaviour with regard to
savings and consumption, not all of the additional transfer is consumed. A part it is
saved and eventually manifests as investment demand. Thus, the nature and source
of additional demand varies significantly in these simulations. Between RUN-11 and
RUN-12 also there would be differences due to variations in the behaviour of different
classes of households.

Set-E: In this fifth and final set of simulations, we study the impacts of increase
in government investment instead of current consumption. In the 4 simulations that we
carry out here, we increase government investment by the same amount as in the
previous simulations and allow for unemployed factors of production.

One critical aspect of this set of simulations needs to be noted first. As
mentioned earlier, in the SAM and in the model, we do not maintain any distinction
between public and private investments, and only the total investments in the economy
are captured. Further, in the BASE and in all the previous simulations, we have
specified the model to be savings driven in the sense that total fixed capital formation
is determined by the level of savings that the economy generates. This is the so-called
‘neo-classical closure’. An implication of the neo-classical closure is that neither the
level of total fixed investment nor any of its components can be exogenously set to
reflect a particular policy. Hence, in order to study increase in government investment,
we change the saving-investment closure in this set of simulations. We fix the level of
total investment in the economy at the elevated level to mimic the increase in
government investment. Given this ‘investment target’ the issue then is one of
generating the requisite amount of savings. The 4 simulations that we carry out here
vary in the way the requisite savings is generated to meet the investment target.

Here it must be noted that as a class CGE models, including ours, characterise
the functioning of the real side of the economy only in the sense that there is no money
or any other financial asset. Consequently, it is not possible to specify deficit financing
(or money creation to put it loosely) as a policy option for raising the requisite savings
to meet the investment target. The necessary resources have to come through some
combination of private/ government/ foreign savings, which can come about through
alternative policy specifications.
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One way is to impose additional taxes on households so that government is
able to raise its revenue and hence savings. This is the so-called ‘Johansen closure’
named after Leif Johansen who first introduced this specification (Johansen 1960). In
RUN-13 and RUN-14 we introduce a variable rate of direct tax applicable on the top
30 per cent of the households in both rural and urban areas. These two simulations
differ in the specification of the way the foreign exchange market is cleared.

In RUN-13 we keep the level of foreign capital flows at the BASE levels and
allow exchange rate to adjust to clear the foreign exchange market. Hence in this
simulation, the additional tax is the only policy instrument used to raise the requisite
savings to meet the investment target.

In RUN-14 we allow for the possibility that foreign capital could be
accommodative of fiscal expansion directed towards investment. Accordingly, in RUN-
14 we change the foreign exchange market closure, wherein the exchange rate is kept
fixed at BASE level and allow the foreign capital flows to adjust to clear this market. A
comparison of RUN-13 and RUN-14 would reveal how additional foreign capital flows
to support enhanced public investment helps relieve the tax burden on households.

As opposed to imposing additional taxes to raise government revenue and
hence government savings, in RUN-15 and RUN-16 we consider the case of
government cutting down its current expenditure in order to raise its savings.
Government current consumption in these two simulations is endogenously
determined depending upon the amount of savings that has to be generated to meet
the target level of investment. With regard to the foreign exchange market, in both
these simulations we keep the exchange rate fixed and allow foreign capital flows to
be determined endogenously. The difference between these two simulations is that in
RUN-15 the exchange rate is kept fixed at BASE levels, while in RUN-16 we allow the
Rupee to depreciate somewhat in order to raise the requisite Rupee savings to meet
the investment target. We specify that the government allows the Rupee to depreciate
by 5 per cent over BASE levels in year 2016-17 (first year of shock) and thereafter the
Rupee is allowed to depreciate further gradually by 0.25 per cent annually. This is
expected to increase the Rupee value of foreign savings and to that extent it can help
moderate the cut in government current expenditure required to meet the savings-
investment target.
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4. Simulation results

4.1 BASE scenario

We begin by presenting some of the key results for the BASE scenario as
obtained from the model. The results are shown graphically from the base year 2011-
12. As mentioned earlier, the model specification and hence the outcomes for the
historic period 2011-12 to 2015-16 is same across all the scenarios. Later, while
discussing the results for policy simulations we focus only for the period starting from
2016-17 onwards.

Figure 1 shows the projected growth rate of GDP and the evolution of the
sectoral shares in GDP in the BASE scenario. For the historical period, the model
projected growth rate tracks closely the actual observed growth rate. With regard to
the sectoral shares, for the base year 2011-12, the model outcomes show that the
three broad sectors agriculture, industry and services have a share of about 18.3 per
cent, 33.0 per cent and 48.7 per cent, respectively. Again, these shares are pretty
close to the actual observed values for that year as per the New Series of the NAS
with base 2011-12. In terms of the projections for the future, it is seen that agriculture
and industry lose share by about 7.5 and 4.7 percentage points, respectively, over the
15 years starting from 2011-12, while the share of services increases by 12.3
percentage points over an already large base. By 2025-26, the shares of agriculture,
industry and services in GDP are projected to be 10.8 per cent, 28.3 per cent and 61.0
per cent, respectively.

Figure 1: GDP growth rate and sectoral shares — BASE scenario
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Sectoral prices, however, show the converse trend. Agricultural prices rise
sharply compared to both industrial and services prices (Figure 2). In the base year
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2011-12, the CPI for all three sectors is nearly same. By 2025-26, however,
agricultural products become relatively more expensive — about 2.6 times the price of
services and about 1.6 times that of industrial products. The CPI for agricultural
products rises by over 60 percentage points over the period 2011-12 to 2025-26. In
contrast, the CPI for services fall by about 40 percentage points while CPI of industrial
products show a very mild decline during this period.

Figure 2: Sectoral consumer price index — BASE scenario
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The movements in sectoral price are closely linked to their cost structure, which
in turn depends upon their factor use patterns and factor prices. As mentioned earlier,
the model distinguishes three types of labour, viz., unskilled, semi-skilled and skilled.
While all sectors use all these three labour types, the share of each labour type varies
across the sectors, and follows from the usage pattern as captured in the SAM for the
base year 2011-12.2 Table 5 shows the total supply of the three types of labour and
their usage pattern across sectors. The supply of unskilled labour force is projected to
fall over time from about 228 million in 2011-12 to 186 million in 2025-26. In contrast,
the supply of both semi-skilled and skilled labour is expected to rise over this period
by 75 million and 26 million, respectively, reflecting the progress in education
attainment in the country. As a consequence of the change in the supply patterns of
the three labour types, the wage structure undergoes a drastic transformation. Real
wages of unskilled labour rises dramatically by 3.9 times over the period 2011-12 to
2025-26 (Figure 3) reflecting the shrinking supply of this type of labour. In contrast, the
rise in real wages of semi-skilled and skilled labour is quite modest — 1.9 times in the
case of semi-skilled labour and just 1.4 times in the case of skilled labour — due to the

8 Production technology is assumed to remain constant in all the scenarios in this study.

21



expansion in their supply which somewhat offsets the positive impact of the overall
rise in productivity on their wages.

Figure 3: Wage index (2011-12 = 1.0) - BASE scenario
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Table 5: Labour supply and sectoral use pattern (million persons)
— BASE scenario

Unskilled labour Semi-skilled labour Skilled labour
Year . . Total . . Total . . Total
Agri  Ind Services supply Agri  Ind Services supply Agri Ind Services supply

2011-12 | 129.6 67.3 315 228.3| 59.1 30.8 56.2 146.1] 5.1 3.5 344 430
2012-13 | 131.5 66.0 295 2270/ 635 320 55,8 151.3| 57 3.8 354 448
2013-14 | 131.2 65.0 294 2256 66.0 329 57.8 156.6| 59 3.9 36.9 46.7
2014-15 | 130.8 65.0 28.0 223.8| 69.3 34.6 58.0 162.0| 6.4 4.2 379 485
2015-16 | 129.7 65.3 26.8 2218 72.3 36.6 585 167.4| 6.8 4.6 39.0 504
2016-17 | 129.2 64.6 25.8 219.6/ 75.8 38.1 50.0 1728 7.3 4.9 40.1 52.3
2017-18 | 127.1 64.8 251 217.0) 78.1 40.0 60.2 178.3| 7.6 5.1 414 54.2
2018-19 | 126.6 63.7 23.8 2142 821 414 60.2 183.7| 8.2 55 424  56.1
2019-20 | 126.0 62.5 226 2110/ 86.1 4238 60.1 189.1] 8.8 5.8 43.4 58.0
2020-21 | 125.1 61.3 21.2 207.6| 904 444 59.7 1945| 95 6.1 442  59.9
2021-22 | 123.7 60.2 19.9 203.9| 94.6 46.2 59.1 199.9| 10.3 6.6 449 61.8
2022-23 | 121.1 59.4 19.4 199.9| 97.6 48.0 59.5 205.2| 108 7.0 458 63.7
2023-24 | 118.3 58.4 19.0 195.7| 100.6 49.8 60.0 210.5| 114 7.4 46.7 655
2024-25 | 115.7 57.3 18.2 191.2| 104.1 51.6 60.0 215.7| 121 7.8 475 674
2025-26 | 113.0 56.1 174 186.4| 107.6 535 59.9 220.9| 128 8.3 48.2  69.3

Source: Authors’ calculations

The use of the three types of labour across sectors is driven by profitability
considerations and the production function parameters, which are kept constant in the
simulations here. Under this assumption on the technology, it is seen that the use of
unskilled (skilled) labour declines (rises) across the board in all sectors. The use of
semi-skilled labour rises mainly in agriculture and industry while in services it rises
initially up to 2016-17 and stays more or less constant thereafter (Table 5). In terms of
deployment across sectors, agriculture’s share in the total demand for unskilled labour
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actually rises from about 57 per cent in 2011-12 to about 61 per cent in 2025-26, even
though the sector’s use of this labour type declines in absolute numbers. In contrast,
industry’s share in total demand for unskilled labour remains more or less constant at
around 30 per cent while that of services declines from about 14 per cent to 9 per cent.
With regard to both semi-skilled and skilled labour, the share of both agriculture and
industry in the total demand rises over time while that of services declines
commensurately.

This demand pattern for the three labour types and the changes in the wage
structure seen earlier affects sectoral costs. Agriculture being the largest user of
unskilled labour, which witnesses the highest rise in wages, sees a sharp rise in its
costs resulting in the sharp rise in its output prices seen earlier (Figure 2). Similarly,
industry being another major user of unskilled labour also witnesses a rise in its costs
and hence price, though to a much lesser degree than agriculture. In contrast, services
sector that uses the least amount of unskilled labour witnesses a decline in its cost
and hence its prices relative to the other two sectors.

The composition of GDP in terms of various types of expenditure is shown in
Figure 4. Private consumption as a percentage of GDP declines rather steadily by
about 4 percentage points over the 15-year period. In contrast, government
consumption as a percentage of GDP is 2 percentage points higher in the terminal
year compared to its initial value. Investments, exports and imports withess some kind
of turbulence during the years 2012-13 to 2014-15, when all three of them witness
sharp reduction in their shares. Thereafter all three of them witness a steady recovery.
By 2025-26, exports is higher by 3 percentage points over its initial value, while
investments is only 1 percentage point lower and imports is at the same level as in
2011-12. The current account deficit (CAD) as a percentage of GDP shows much
greater movement over this period. In 2011-12 and 2012-13, CAD was about 3.5 per
cent and 4.5 per cent of GDP, respectively. Thereafter, it shows a sharp correction to
almost 0 per cent in 2014-15. Subsequently, the CAD rises somewhat and fluctuates
at around 2 per cent to 2.5 per cent of GDP between 2018-19 and 2025-26.
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Figure 4: Expenditures and current account deficit
as a percentage of GDP — BASE scenario
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The source of total savings in the economy by institution type is shown in Figure
5. Households account for well over half the total savings in the economy, though their
share is projected to come down by about 7.5 percentage points from the 2011-12
level of 65.3 per cent. The share of enterprises (private and public) in total is expected
to rise dramatically to about 47 per cent in 2025-26 from 28 per cent in 2011-12.
Government is expected to remain a dis-saver and this is expected to worsen over
time. Government’s share in total savings deteriorates to -11 per cent in 2025-26 from
-3 per cent in 2011-12. Finally, the share of foreign savings shows fluctuations in the
initial years, but stabilises later on at around 6 per cent to 7 per cent from 2019-20
onwards.

Figure 5: Sources of savings — BASE scenario
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The growth in real income per capita for rural and urban households is shown
in Figure 6. In the model, household specific CPl based on their respective
consumption pattern is used to compute the real income. Thus, we capture the growth
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in nominal income and also the changes in relative prices that matter for the each
household type. The figure brings out clearly rural-urban divide at each MPCE
percentile groups. Indeed, on an absolute basis, the difference is starker for the top
10 per cent MPCE group — the income of the richest rural household is only 30 per
cent (33 per cent) of the richest urban household in the year 2011-12 (2025-26). In
contrast, the poorest rural household’s income was 75 per cent (102 per cent) of the
poorest urban household in the year 2011-12 (2025-26). Over the 15 years, real
income per capita doubles for all rural households with the increase being higher for
the poorer rural households than for the richer rural households. In contrast, the rise
in real income per capita is less than double for all but the richest urban households.
In other words, within rural inequality is projected to come down while within urban
inequality is expected to rise even as rural-urban inequality is expected to decline,
especially for the lower income groups.

The distribution of savings across various household classes is shown in Table
6. 1n 2011-12, 84 per cent of household savings were accounted for by the top 30 per
cent of households in rural and urban areas, with about 37 per cent coming from the
rural top 30 per cent and the balance 47 per cent from the urban top 30 per cent. Over
time, with real incomes growing across all households, the share of the top 30 per cent
of the households is projected to come down by 7 percentage points to about 77 per
cent in the terminal year. Interestingly, the gap in the shares of rural and urban top 30
per cent of households is projected to narrow down over time 38 per cent for the rural
top 30 per cent versus 39 per cent for their urban counterparts. Another interesting
aspect of these projections is that in the terminal year the bottom 70 per cent of rural
population is projected to account for 15 per cent of total household savings while their
urban counterparts are expected to contribute only 8 per cent.

Figure 6: Growth in household real income per capita (¥ per annum) — BASE scenario

370000 Rural
333000 /
296000 /
259000 —_—
222000 /
185000 —_—
148000 - _
111000 ’/
74000 - S— e
37000 -
0

R I I T W N S A NN VRN S VR SR
N U A I 0"& 0‘1'& Q‘i\% 6{'{} Q({’b% 0"'& 0’1251’
2B\ R A ) I | S 2 A 2

=== RH-D0010 =——RH-D1030 ===RH-D3050 ====RH-D5070 =====RH-D7090 ====RH-D90100

25



1150000 Urban

1035000
920000
805000
690000
575000
460000
345000
230000
115000

R . T T . .

\\,{1, \'7:\‘5 '3’\“ b"{o \b\b Q\Q"(\ '(\\% \%\q 9(19 ‘1,61:\ ’L({)’ “liiib NI A

_{1/ _(1« _O/ _(1« 4% v (b _{1/ _(lz _{1/ _(1« _O/ V2B 2
= UH-D0010 = UH-D1030 UH-D3050 == UH-D5070 = UH-D7090 UH-D90100

P P P

Source: Authors’ calculations

Table 6: Share of households in total household savings (per cent)
— BASE scenario

2011- 2012- 2013- 2014- 2015- 2016- 2017- 2018- 2019- 2020- 2021- 2022- 2023- 2024- 2025-
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

RH-D0010 -0 00 o000 01 02 02 03 03 03 04 04 05 05 05 05
RH-D1030 06 08 1.0 12 13 14 15 1.6 1.7 19 20 20 21 22 23
RH-D3050 33 36 36 38 39 40 41 42 43 44 45 45 46 46 47
RH-D5070 51 55 57 60 61 63 64 66 68 69 71 72 73 74 715
RH-D7090 120 124 126 129 13.0 13.2 134 136 138 140 141 142 144 145 146
RH-D90100 24.6 244 243 240 239 238 237 236 235 234 233 232 232 231 230
UH-D0010 -0o4 -04 -03 -03 -02 02 -01 01 01 00 00 OO0 01 01 021
UH-D1030 03 04 05 06 06 07 07 08 08 09 09 1.0 1.0 1.0 11
UH-D3050 27 27 27 27 27 27 27 27 26 26 26 26 26 26 26
UH-D5070 47 47 46 47 46 46 46 46 46 46 46 46 45 45 45
UH-D7090 119 117 116 114 113 111 111 109 108 10.7 105 104 103 10.2 10.1
UH-D90100 352 34.2 338 329 327 322 318 313 308 303 299 29.7 294 29.2 289

Share of
households
in total
savings

653 649 704 727 688 673 649 633 624 615 611 604 588 580 578

Source: Authors’ calculation

As described earlier, the model projects commodity-wise demand through
household-wise linear expenditure demand system. Figure 7 shows the shares of
agricultural, industrial and services products in total consumption aggregated over all
households. As may be expected the share of agricultural products is projected to
decline steadily over time from about 25 per cent in 2011-12 to just 11 per cent in
2025-26. In contrast the share of industrial products is projected to rise from 35 per
cent to 50 per cent over this period. The share of services show a slight rise from 40
per cent in 2011-12 to 42 per cent in 2018-19 and then declines to about 39 per cent
in the terminal year.
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Figure 7: Consumption pattern aggregated over all households (per cent)
— BASE scenario
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The distribution of demand across household classes is shown in Table 7. In
the case of agricultural products in 2011-12 two-thirds of the demand came from rural
households. Over time, however, the share of urban households is projected to rise
by 5 percentage points from about 33 per cent to 38 per cent, and correspondingly the
share of rural households is expected to decline. The reverse is projected to happen
in the case of demand for industrial products. In this case, the share of rural
households is projected to rise from about 59 per cent in 2011-12 to 64 per cent in
2025-26, and accordingly the share of urban households is expected to fall. With
regard to demand for services, the pattern is similar to that of agricultural products.
Rural households’ share is expected to decline slightly from 41 per cent to 37 per cent,
while urban households’ share is expected to rise commensurately over the projection
period.

Thus far, we have described the model projections in the BASE scenario for
certain critical variables of interest. In the following sections we discuss the results for
each set of policy simulations. The model outcomes for various variables of interest
are compared with their corresponding values in the BASE scenario. The difference in
the values for a particular simulation with the BASE scenario can then be ascribed to
the policy shock/ closure specified in that simulation.
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Table 7: Distribution of consumption across household classes (per cent) — BASE scenario

2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26

Agricultural products

Rural - bottom 70% 37.6 37.7 37.5 37.5 37.3 37.0 36.8 36.6 36.4 36.2 36.0 35.8 35.5 35.2 35.0
Rural - bottom 90% 54.7 54.7 54.4 54.3 54.0 53.6 53.2 53.0 52.6 52.3 52.0 51.6 51.2 50.8 50.5
Rural - all 67.1 67.1 66.8 66.5 66.2 65.8 65.3 65.0 64.6 64.2 63.7 63.2 62.8 62.3 61.8
Urban - bottom 70% 18.5 18.6 18.7 18.9 19.1 19.3 19.5 19.7 19.9 20.2 20.4 20.7 21.0 21.2 21.5
Urban - bottom 90% 27.0 27.1 27.3 27.5 27.8 28.1 28.4 28.7 29.0 29.3 29.7 30.1 30.5 30.9 31.3
Urban - all 32.9 32.9 33.2 33.5 33.8 34.2 34.7 35.0 35.4 35.8 36.3 36.8 37.2 37.7 38.2
Industrial products

Rural - bottom 70% 30.5 31.2 31.3 31.9 32.2 324 32.3 32,5 32.6 32.8 33.1 33.4 33.4 33.5 33.7
Rural - bottom 90% 45.2 45.9 46.0 46.7 47.1 47.3 47.3 47.5 47.7 48.0 48.4 48.7 48.8 49.0 49.2
Rural - all 58.9 59.5 59.8 60.4 60.9 61.3 61.5 62.0 62.3 62.7 63.1 63.5 63.7 63.9 64.1
Urban - bottom 70% 19.2 19.0 18.5 18.3 17.9 17.5 17.1 16.7 16.3 16.0 15.7 15.4 15.1 14.9 14.7
Urban - bottom 90% 29.7 29.3 28.7 28.2 27.6 27.0 26.5 25.8 25.3 24.8 24.3 23.9 23.4 23.0 22.7
Urban - all 41.1 40.5 40.2 39.6 39.1 38.7 38.5 38.0 37.7 37.3 36.9 36.5 36.3 36.1 35.9
Services

Rural - bottom 70% 16.3 16.6 16.5 16.7 16.7 16.5 16.3 16.1 16.0 15.9 15.8 15.7 15.5 15.3 15.1
Rural - bottom 90% 27.3 27.7 27.5 27.7 27.6 27.4 27.0 26.8 26.5 26.3 26.2 26.0 25.6 25.3 25.0
Rural - all 40.5 40.8 40.7 40.8 40.8 40.5 40.1 39.9 39.6 39.3 38.9 38.5 38.1 37.6 37.1
Urban - bottom 70% 19.4 19.3 19.0 19.0 18.8 18.6 18.3 18.1 18.0 17.9 17.9 18.0 17.9 17.9 18.0
Urban - bottom 90% 35.7 35.4 34.9 34.7 34.4 34.1 33.8 33.4 33.2 33.1 33.0 33.1 33.0 33.0 33.1
Urban - all 59.5 59.2 59.3 59.2 59.2 59.5 59.9 60.1 60.4 60.7 61.1 61.5 61.9 62.4 62.9

Source: Authors’ calculations
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4.2 Set-A: Impact of a rise in government consumption expenditure

To recall, in all the 4 simulations that we carry out in Set-A, we increase
government consumption expenditure by 10 per cent each year starting from 2016-17
over the corresponding level in the BASE scenario.® These 4 simulations vary only in
their macroeconomic closure. In RUN-01 and RUN-03 we specify full employment of
all factors of production while in RUN-02 and RUN-04 we allow for unemployment.
Besides this, in RUN-01 and RUN-02 we fix the exchange rate at the BASE level and
allow foreign capital flows to adjust, while in RUN-03 and RUN-04 we specify the
converse. In all 4 simulations, the model is savings driven.

The results show that despite keeping the magnitude of fiscal expansion
constant across the 4 simulations government consumption as a percentage of GDP
varies across them (Figure 8). The implied GDP multipliers of public expenditure for
all the scenarios are presented in Appendix 3, Appendix Table 1. It is seen that
government consumption as a percentage of GDP is lowest in the BASE, followed by
RUN-02 and RUN-04 with nearly the same levels, then RUN-03 and is highest in RUN-
01. The implied multipliers for RUN-02 and RUN-04 are about 0.6 to 0.7, while they
are negative for RUN-01 and RUN-03. The reason for this is that GDP growth differs
across them, which can be attributed to the differences in the macroeconomic closure
specification.

Figure 8: Government consumption (per cent of GDP), Set-A simulations
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The impact of the rise in government consumption on the level of GDP across
the 4 simulations is presented in Figure 9, and the annual rate of growth in GDP is
presented in Figure 10. These results show some clear and interesting patterns. In

° Note that algebraically the growth rate of government consumption in the simulations and in the BASE would
differ only for 2016-17 but not for the subsequent years.
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RUN-02 and RUN-04 where there are unemployed factors, a short-term boost to both
the level and growth rate of GDP is seen in 2016-17, the first year when fiscal
expansion takes place. Compared to the BASE scenario the level of GDP is higher in
these two simulations by about 0.8 per cent in 2016-17 and this difference rises
gradually to about 1 per cent in the terminal year. The growth rate of GDP also rises
to about 9.1 per cent in 2016-17, but thereafter settles back to the level in BASE
scenario. In both these scenarios, employment of all three types of labour expands at
varying rates. Employment of unskilled and semi-skilled labour expands by about 0.2
per cent over the BASE levels (Figure 11) while that of semi-skilled labour rises
somewhat more at about 0.5 per cent. Skilled labour employment rises much more
drastically around 1.8 per cent to 2 per cent over the years across these two scenarios.
The differential impact on employment of the three labour types is consistent with the
trends in their size and employment pattern in the BASE scenario.

Figure 9: Change in the level of GDP (per cent deviation from BASE),
Set-A simulations
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Figure 10: GDP growth (per cent), Set-A simulations
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Figure 11: Rise in labour employment
(percentage change over BASE scenario), Set-A simulations
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In contrast, in RUN-01 and RUN-03 where there is full employment of all
factors, the level of GDP declines immediately after the fiscal expansion compared to
BASE levels. Over time both the level and the growth rate of GDP falls quite
dramatically in both these scenarios. In RUN-01 (RUN-03), the level of GDP in the
terminal year is 3.8 per cent (7.9 per cent) lower than in BASE, and the growth rate in
the terminal year is just 7.7 per cent (6.3 per cent) compared to about 8.5 per cent in
BASE, RUN-02 and RUN-04. Therein is an important message, viz., that the timing of
fiscal expansion is critical. Fiscal expansion would be disastrous when undertaken
during boom phases when factors of production are already fully employed, but can
be helpful when there are unemployed resources as during recessions.

The main reason behind this differential impact of fiscal expansion on GDP
growth is its effect on government’s (dis-)saving and hence the total savings and
investment in the economy. In RUN-02 and RUN-04, government dis-saving is about
21 per cent to 23 per cent higher than in BASE (Figure 12). In contrast, in RUN-01 and
RUN-03 especially, government dis-saving is much higher than in BASE and it
increases over time. In RUN-03, it is about 158 per cent higher than BASE in the
terminal year, whereas it is about 47 per cent higher in RUN-01. As a result in RUN-
01 and RUN-03 total savings and investment are much lower than in BASE (Figure
13). In both these simulations, the shortfall in investments compared to BASE
increases over time. In RUN-01, it increases from about -3.5 per cent in 2016-17 to
about -10.5 per cent in 2025-26, while in RUN-03 it goes up from -4.5 per cent to about
-41.5 per cent over this period. In contrast, in RUN-02 and RUN-04, investment levels
are lower than BASE but by only about 2 per cent all through. As a percentage of GDP
also investment in RUN-02, RUN-04 and RUN-01 are somewhat lower than in BASE,
though it rises over time in all these 3 simulations (Figure 14). In contrast in RUN-03
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investment as a percentage of GDP declines over time, reflecting the sharp decline in
savings in this simulation.

The above results also highlight the usefulness of the recursive CGE model
used in this study. An expansion of government consumption expenditure under full
employment that triggers a change in the sectoral composition of demand can be
expected to affect GDP in the short-run. Indeed, all static CGE models would capture
this effect routinely. However, static models will not be able to capture the long-run
impact of such expenditure switching that affects capital formation and hence the
future potential/ full employment level output. Only a model that captures inter-
temporal dynamics, such as the recursive CGE model used here, can bring out these
long-run impacts.

Figure 12: Government dis-savings
(percentage change over BASE scenario), Set-A simulations
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Figure 13: Gross fixed capital formation

(percentage change over BASE scenario), Set-A simulations
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Figure 14: Investment (per cent of GDP), Set-A simulations
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The slowdown in GDP growth across these simulations also results in a
corresponding slowdown in both exports and imports (Figures 15 and 16). The
slowdown in exports is highest in RUN-01 and RUN-03 where GDP growth is the
slowest. As a percentage of GDP exports in the terminal year in these two simulations
is barely 25 per cent, about 3 percentage points less than in BASE. Not surprisingly,
the current account deficit shoots up in RUN-01 and RUN-03 much more than in the
other simulations (Figure 17). In the terminal year it is about 3.8 per cent in RUN-03
and 4.2 per cent in RUN-01, reflecting the slowdown in GDP and additionally the
depreciation of the Rupee in RUN-03.

Figure 15: Exports (per cent of GDP), Set-A simulations
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Figure 16: Imports (per cent of GDP), Set-A simulations
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Figure 17: Current account deficit (per cent of GDP), Set-A simulations
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These simulations also bring out another important message pertaining to the
role of foreign capital flows. Considering the growth outcomes of RUN-01 and RUN-
03 as a pair and RUN-02 and RUN-04 as another pair we see that tightness in foreign
capital flow in the presence of unemployed factors matters less for growth but can be
very critical when there is full employment in the economy. When fiscal expansion
happens under conditions of full employment, and if additional foreign capital flow to
sustain this expansion is not forthcoming as in RUN-03, the ensuing resource crunch
causes the exchange rate to depreciate significantly. This can be seen in Figure 18.
In contrast, when there are unemployed resources available the output growth that
follows fiscal expansion makes available additional tax revenues for the government
to finance its enhanced expenditure, and thereby it does not cause a resource crunch.
Consequently, even if foreign capital inflows are not forthcoming, as in RUN-04, the
exchange rate does not depreciate.
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Figure 18: Exchange rate (2011-12 = 100), Set-A simulations
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It must be noted here that in the CGE model macro indicators such as the GDP,
savings, aggregate exports and imports, and the CAD, are obtained by aggregating
the corresponding micro-level flows (such as sectoral value added, sectoral exports
and imports, agent-wise savings, etc.). Although the simulations in this set show
significant change at a macro level in some of the simulations, at the sectoral level,
the impacts in terms of shares in GDP and relative prices do not show much variation
across these simulations compared to the BASE. As in the BASE, agriculture’s share
falls over time across all these simulations, while that of services rises significantly,
and industry’s share shows a very slight fall over time. With regard to prices too, the
CPI for these three broad sectors in these simulations show a similar pattern across
these simulations as in the BASE. These sectoral movements are reported in
Appendix 3 (Appendix Figure 3).

At the household level, however, some significant impacts are seen in these
simulations. The level and growth in real income per capita across all households put
together are shown in Figures 19 and 20, respectively. Significant reduction in the level
and growth rate as compared to the BASE scenario is seen in the case of RUN-01
and RUN-03, especially the latter. These two simulations are also the ones that
witnessed significant reduction in the GDP growth rate. In contrast, in RUN-02 and
RUN-04 the level real income per capita is slightly higher than BASE and its growth
rate is almost the same as in the BASE, again reflecting the GDP growth in these two
simulations. A similar pattern is seen across these simulations in the level and growth
in real income per capita observed at the level of individual household classes also.1°
However, no systematic change in the inequality across households is seen across
these simulations.

10 The detailed household level impacts are available upon request.
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Figure 19: Real income per capita, all households
(per cent deviation from BASE), Set-A simulations
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4.3 Set-B: Nature of relationship between government expenditure and GDP

The second gquestion that we are concerned with is the nature of the relationship
between government expenditure and GDP. Does the impact on GDP depend upon
the quantum of rise in government expenditure? If it does then it would imply a
nonlinear relationship; linear otherwise. We address this question in this set through
the 4 simulations, viz., RUN-05 to RUN-08, all of which have the same specification
as RUN-04 of Set-A above including the macroeconomic closure except for the
magnitude of rise in government expenditure. As mentioned earlier, in RUN-05, the
guantum of fiscal expansion is 5 per cent over BASE level, while in RUN-06, RUN-07
and RUN-08 it is 15 per cent, 20 per cent and 25 per cent, respectively. Along with
RUN-04 where the quantum of fiscal expansion is 10 per cent over BASE level, these
4 simulations would help us understand if the relationship between government
expenditure and GDP is linear or non-linear.
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The simulation results suggest that the relationship between government
expenditure and GDP is fairly linear. In the first year after the shock is introduced, the
level of GDP rises by roughly 0.4 per cent to 0.5 per cent over the BASE level for every
5 percentage point increase in government expenditure across these simulations
including RUN-04 (Figure 21). In the subsequent years too, the difference in the GDP
level across these simulations is more or less of a similar order. That is, there is only
a (near) constant level difference in the GDP across these simulations suggesting a
fairly linear relationship. This is also seen in terms of the GDP growth rates in Figure
22, which shows that it is only in the first year that the growth rate varies across the
simulations reflecting the level jump in GDP seen earlier. Thereafter, the growth rate
is virtually the same across these simulations reflecting the more or less parallel
trajectory over time seen in Figure 21.%t

Household real income per capita also shows a similar linear relationship with
government consumption expenditure though the magnitude of change is slightly
lower than that of aggregate GDP (Figure 23). Compared with BASE, every 5
percentage point rise in government expenditure adds about 0.2 per cent to 0.3 per
cent to household real income per capita. Not surprisingly, the additional employment
generated also shows a similar linear relationship across these scenarios (Table 8).
Indeed, such a linear relationship is seen in several other macroeconomic variables of

11 A pertinent issue, raised by the referee of the earlier draft, here is if the impact on growth rate and other
macroeconomic variables are significantly different only in the first year but not so in the later years then is there
really an advantage in using a recursive dynamic model over a static model? It is our contention that the ways
shocks are specified in the simulations are integral to the questions to be addressed. Methodologically recursive
dynamic models offers flexibility in the way shocks can be specified order to answer various questions, which a
static model cannot. A few points are worth stressing here:

i. As mentioned earlier, the shocks specified in these scenarios are in terms of the level of government
expenditure and not its growth rate. This specification is designed to address the set of questions posed. It
also reflects our belief that it is relatively easier for the government to target a particular level of expenditure
rather than its growth rate.

ii. As pointed out earlier, algebraically this specification implies that the growth rate in government expenditure
varies from the BASE scenario only in the first year of the shock but not in the later years. Given this
specification, the results show that the impacts in terms of growth rates of GDP and other variables also show
a major difference only in the first year but not in the subsequent years, even though the levels of the variable
of concern differ significantly every year from the BASE levels. It is conceivable that the results could differ
both quantitatively and qualitatively if the shocks to the government expenditure are specified in terms of
growth rate instead of level difference from BASE. Further, the results of such a simulation (which has not
been attempted here) coming out of a static and a recursive dynamic model could be substantially different.

iii. Even within the confines of our simulation specification as they are, it was already pointed out earlier under
Set-A results that the model outcome on aggregate investment in a particular year has dynamic impacts as it
affects the size of capital stock available in the next year and hence the potential/ full employment level output
in the next year. This is something only a recursive dynamic model can capture but not a static one. Since in
our specification the level of government consumption is shocked from the BASE level every year, some part
of the GDP outcome in each year can be attributed to what happened to investment level in the previous years,
and some part which is current to the change in government consumption in that year. An alternative
specification (not carried out here) could be to shock the level of government consumption in just one year
(say 2016-17) and not in the subsequent years, which might help find out how much impacts of this shock is
transmitted over time. It is to be noted that to study such a question would require a recursive dynamic model.
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interest such as government dis-savings, investment, sectoral shares in GDP, trade
flows, real income per capita, private consumption, etc. (Table 9).

It must be noted here that we arrive at this conclusion based on a detailed CGE
model in which most of the equations that characterise production, consumption,
trade, income distribution across factors and agents of the economy, and various
government policies, are all non-linear. Further, it is worth stressing that GDP in our
model is computed by aggregating sectoral value added, which is endogenously
determined based on demand and supply conditions faced by individual sectors as
well as in the factor markets, which affect both product and factor prices and hence
returns to factors, all of which are endogenous in the model.

Figure 21: Change in the level of GDP
(per cent deviation from BASE), Set-B simulations
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Figure 22: GDP growth (per cent), Set-B simulations
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Figure 23: Real income per capita, all households
(per cent deviation from BASE), Set-B simulations
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Table 8: Rise in labour employment
(per cent change over BASE scenario), Set-B simulations

Scenario 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26
Unskilled labour
RUN-04 0.12 0.09 0.08 0.07 0.07 0.07 0.08 0.10 0.11 0.11
RUN-05 0.06 0.05 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.06
RUN-06 0.17 0.14 0.12 0.11 0.10 0.10 0.13 0.15 0.16 0.17
RUN-07 0.23 0.18 0.16 0.14 0.14 0.14 0.17 0.19 0.21 0.22
RUN-08 0.28 0.22 0.19 0.18 0.17 0.17 0.20 0.24 0.26 0.28
Semi-skilled labour
RUN-04 0.55 0.53 0.50 0.49 0.47 0.45 0.47 0.47 0.47 0.47
RUN-05 0.28 0.26 0.25 0.25 0.24 0.23 0.24 0.24 0.24 0.24
RUN-06 0.82 0.79 0.75 0.73 0.70 0.68 0.70 0.71 0.71 0.70
RUN-07 1.09 1.05 1.00 0.97 0.93 0.90 0.93 0.94 0.94 0.93
RUN-08 1.36 1.31 1.24 1.21 1.16 1.12 1.16 1.17 1.17 1.16
Skilled labour

RUN-04 1.88 1.87 1.83 1.83 1.80 1.77 1.81 1.80 1.80 1.79
RUN-05 0.94 0.94 0.92 0.92 0.90 0.89 0.91 0.90 0.90 0.90
RUN-06 2.82 2.80 2.74 2.74 2.69 2.66 2.71 2.69 2.70 2.68
RUN-07 3.75 3.73 3.65 3.65 3.59 3.54 3.61 3.58 3.59 3.57
RUN-08 4.68 4.66 4.56 4.55 4.47 4.41 4.50 4.47 4.48 4.45
Source: Authors’ calculations
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Table 9: Set-B simulation results (percentage change from RUN-04)

Variable (unit of measurement) 2016- 2017- 2018- 2019- 2020- 2021- 2022- 2023- 2024- 20254 2016- 2017- 2018- 2019- 2020- 2021- 2022- 2023- 2024- 2025
17 18 19 20 21 22 23 24 25 26 17 18 19 20 21 22 23 24 25 26
RUN-05 RUN-06
Government consumption (as % of GDP) 41 -41 -41 -41 -41 -41 -41 -41 -40 -40| 41 41 41 41 41 41 40 40 40 4.0
Government dis-savings (Y '000 Crores) 90 -91 -91 -87 -87 -87 -89 -94 94 94|90 91 91 87 87 87 88 94 93 94
Gross fixed capital formation (¥ '000 Crores) i0 10 121 122 122 12 12 121 11 11|-10 -10 -10 -11 -11 -11 -11 -11 -11 -11
Investment (as % of GDP) 1.3 1.3 1.3 1.3 1.3 1.3 14 14 14 141}-13 -13 -13 -13 -13 -13 -13 -14 -14 -14
GDP-Agriculture (as % of GDP) 04 04 04 04 04 05 05 05 05 05|04 04 -04 04 -04 -04 -05 -05 -05 -05
GDP-Industry (as % of GDP) 05 05 05 06 06 06 06 06 06 06 )|-05 -05 -05 -05 -05 -05 -06 -0.6 -0.6 -0.6
GDP-Services (as % of GDP) -04 -04 -04 -04 -04 -04 -04 04 -04 04|04 04 04 04 04 04 04 04 04 03
Exports (as % of GDP) 02 02 02 02 02 02 03 03 03 03]|-02 -02 -02 -02 -02 -02 -03 -03 -03 -03
Imports (as % of GDP) 03 03 02 02 02 02 03 03 03 03|-03 -02 -0.2 -02 -02 -0.2 -03 -03 -03 -03
Current account (as % of GDP) 04 04 04 04 03 03 04 04 04 04|04 04 -04 04 -03 -03 -04 -04 -04 -04
Exchange rate (2011-12 = 100) o, 01 01 01 01 O01 01 01 0O 0QO0|01€1 01 01 01 01 -01 01 -01 -0.1 0.0
Real income per capita, rural households () -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -02 -02 -0.2 -02|02 02 02 02 02 02 02 02 02 0.2
Real income per capita, urban households (%) | -04 -04 -04 -04 -04 -04 -04 -04 -04 -04|04 04 04 04 04 04 04 04 04 04
Real income per capita, all households () -3 -03 -03 -03 -03 -03 -03 -03 -03 -03/03 03 03 03 03 03 03 03 03 03
Private consumption (as % of GDP) 014 01 01 01 01 01 01 01 01 02]|-01 -01 -01 -01 -01 -01 -01 -01 -0.1 -0.2
RUN-07 RUN-08
Government consumption (as % of GDP) 81 81 81 81 81 81 80 80 80 79 |121 121 121 121 121 121 120 11.9 119 11.9
Government dis-savings (¥ '000 Crores) 18.0 18.1 18.1 174 173 173 17.7 188 18.6 18.7|269 27.1 27.1 26.0 259 259 265 281 279 280
Gross fixed capital formation (3 '000 Crores) -20 -21 -21 -22 -22 -21 -22 -22 -22 -22|-30 -31 -31 -32 -32 -32 -33 -33 -33 -33
Investment (as % of GDP) -25 -25 -25 -26 -26 -26 -2.7 -28 -28 -28|-3.7 -38 -38 -39 -39 -38 -40 -41 -42 -4.2
GDP-Agriculture (as % of GDP) -08 -08 -08 -09 -09 -09 -09 -09 -10 -10|-11 -12 -12 -13 -13 -13 -14 -14 -14 -14
GDP-Industry (as % of GDP) -2 -11 -12124 -11 -121 -121 -11 -11 -11 -11)|-16 -16 -16 -16 -16 -16 -1.7 -1.7 -1.7 -1.7
GDP-Services (as % of GDP) 08 08 08 08 07 07 07 07 07 0.7 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0
Exports (as % of GDP) -05 -05 -04 -04 -04 -04 -05 -06 -06 -06)|-0.7 -0.7 -07 -0.7 -06 -06 -08 -09 -09 -10
Imports (as % of GDP) -05 -05 -05 -05 -05 -05 -05 -06 -06 -0.7|-0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -0.8 -09 -09 -10
Current account (as % of GDP) -0.8 -0.7 -0.7 -0.7 -0.7 -0.7 -0.7 -08 -08 -08|-11 -11 -11 -11 -10 -10 -11 -12 -12 -13
Exchange rate (2011-12 = 100) -0 -01 -01 -01 -01 -01 -01 -01 -01 -01)|-02 -0.2 -02 -02 -0.2 -0.2 -02 -0.2 -0.2 -01
Real income per capita, rural households (%) 05 05 04 04 04 04 04 04 04 04|07 07 07 07 06 06 06 06 06 0.6
Real income per capita, urban households () | 0.8 08 08 08 08 08 08 08 08 08|12 12 12 12 12 12 13 12 12 1.2
Real income per capita, all households (%) 06 06 06 06 06 06 06 06 06 06|09 09 09 09 09 09 10 09 09 o059
Private consumption (as % of GDP) -0.2 -0.2 -0.2 -0.2 -01 -01 -02 -03 -03 -03|-03 -03 -03 -0.2 -0.2 -02 -03 -04 -04 -05

Source: Authors’ calculations
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4.4 Set-C: Impact of a rise in government expenditure in specific sectors

As described earlier, we carry out 2 simulations in Set-C wherein government
expenditure is increased in specific sectors, in particular the social sectors (water
supply, education and medical services) in RUN-09 and on public administration (part
of Services-2 sector) in RUN-10. In both these simulations, we maintain the same
guantum of rise in government expenditure as well as the macroeconomic closure as
in simulations RUN-04 of Set-A. That is, we allow for unemployment and keep the
foreign capital flow fixed at the BASE levels.

The simulations show that focusing additional government expenditure on
particular sectors results in a rise in the GDP level by about 1 per cent in 2016-17
compared to BASE level, which amounts to a rise of just 20 basis points over and
above what was seen in RUN-04 (Figure 24). Indeed in the later years too, GDP level
in both RUN-09 and RUN-10 is somewhat more than in RUN-04, though the difference
is not very large. Consequently, in terms of GDP growth rates focusing additional
government expenditure on particular sectors does not have any significant extra
impact compared to the case when the additional expenditure is broad-based.

Figure 24: Change in the level of GDP (per cent deviation from BASE),
Set-C simulations
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In terms of employment generation, however, the two scenarios show some
differences. Employment generation in RUN-09 is somewhat less than in RUN-04
while opposite is the case in RUN-10 (Table 10). Thus, from a purely employment
perspective, our results suggest that public expenditure on administrative services
appears to have a higher employment multiplier than expenditure on social sectors or
even general fiscal expansion, even though there are no tangible effects on GDP
growth rates, as mentioned earlier.

The results also show that it is not just GDP growth rate that does not show any
difference in the Set-C simulations compared to RUN-04. Several other variables such
as gross fixed capital formation, various expenditure categories as a percentage of
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GDP, sectoral shares in aggregate GDP, sectoral relative prices, as well as real
income per capita of households show only a small difference (less than half a percent
deviation) in the two Set-C simulations over their corresponding level in RUN-04
(Table 10). It is only the level of government dis-savings that shows a somewhat large
difference compared to its level in RUN-04. But this hardly has any impact on
aggregate GDP as seen earlier due to the small adjustments that are spread out

across several variables in the economy.

Table 10: Set-C simulation results (percentage change from RUN-04)

Variable (unit of measurement)

2016- 2017- 2018- 2019- 2020- 2021- 2022- 2023- 2024- 2025-

17 18 19 20 21 22 23 24 25 26
RUN-09
Additional employment - Unskilled labour -02 -02 -01 -02 -01 -01 -01 00 00 OO
IAdditional employment - Semi-skilled labour -04 -03 -03 -03 -03 -03 -03 -02 -02 -0.2
Additional employment - Skilled labour -04 -04 04 -04 -04 -04 -04 -03 -03 -03
Government dis-savings (X '000 Crores) -40 41 -42 -42 -44 -43 -34 -26 -21 -16
Gross fixed capital formation (% '000 Crores) 07 08 08 08 08 08 08 08 08 0.8
Private consumption (as % of GDP) -0.3 -03 -03 -03 -03 -04 -07 -11 -12 -14
Government consumption (as % of GDP) -0.1 -02 -01 -03 -03 -01 23 47 55 65
Investment (as % of GDP) 05 06 06 06 06 06 02 -02 -04 -06
Exports (as % of GDP) -03 -03 -03 -03 -03 -03 -07v -10 -12 -14
Imports (as % of GDP) -0.2 -02 -03 -02 -02 -03 -06 -10 -12 -14
GDP-Agriculture (as % of GDP) -03 -03 -03 -03 -03 -04 -04 -04 -05 -05
GDP-Industry (as % of GDP) 03 02 02 02 02 01 01 01 01 o00
GDP-Services (as % of GDP) -01 -00 00 00 00 00O 00 00 01 01
Exchange rate (2011-12 = 100) 01 01 01 01 01 01 01 01 01 01
CPI-Agriculture (2011-12 = 100) 00 00 00 00 00O 00 00 00 00 00
CPI-Industry (2011-12 = 100) 00 00 00 00 00 00 00 00 00 00
CPI-Services (2011-12 = 100) 03 03 03 03 03 03 03 03 03 03
Real income per capita, rural households (%) -0.3 -03 -03 -03 -03 -02 -02 -02 -02 -02
Real income per capita, urban households )| -04 -04 -04 -04 -04 -04 -04 -04 -04 -03
Real income per capita, all households (%) -0.3 -03 -03 -03 -03 -03 -03 -0.3 -0.3 -0.3
RUN-10

Additional employment - Unskilled labour 00 00 0O 0O 0O 00 01 -01 -01 -01
IAdditional employment - Semi-skilled labour 02 02 02 02 02 02 02 01 01 o012
IAdditional employment - Skilled labour 06 06 05 05 05 05 06 06 06 06
Government dis-savings (X '000 Crores) -0.1 -02 -04 -05 -06 -08 -11 -15 -1.7 -1.9
Gross fixed capital formation (% '000 Crores) 01 01 01 01 01 02 02 02 02 0.2
Private consumption (as % of GDP) 01 01 01 01 01 01 01 02 03 03
Government consumption (as % of GDP) -05 -05 -06 -06 -0.7 -08 -13 -18 -20 -2.2
Investment (as % of GDP) 00 01 01 01 01 01 02 03 04 05
Exports (as % of GDP) 00 00 00 00 00O 00 01 02 02 o03
Imports (as % of GDP) 00 00 00 00 0O 00 01 02 02 03
GDP-Agriculture (as % of GDP) -0.2 -02 -02 -03 -03 -03 -03 -03 -03 -03
GDP-Industry (as % of GDP) -04 -04 -04 -03 -03 -03 -03 -03 -03 -03
GDP-Services (as % of GDP) 03 03 02 02 02 02 02 02 02 o02
Exchange rate (2011-12 = 100) -01 -01 -01 -01 -01 -01 -01 -01 -01 -01
CPI-Agriculture (2011-12 = 100) 00 00 00 00 00O 00 00 00 00 00
CPI-Industry (2011-12 = 100) 00 00 00 00 00 00 00 00 00 00
CPI-Services (2011-12 = 100) -0.2 -02 -02 -02 -02 -02 -02 -02 -02 -02
Real income per capita, rural households () 02 02 02 02 01 01 01 01 01 01
Real income per capita, urban households )| 04 04 04 04 03 03 03 03 03 03
Real income per capita, all households (%) 03 03 03 03 02 02 02 02 02 0.2

Source: Authors’ calculations
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Thus, our results point out that given the current structure of inter-industry
linkages as captured in the SAM, focusing additional GDP on social sectors or on
public administration does not affect GDP growth. The impacts, if any, of such targeted
expenditure on social sectors has to be measured in terms of nhon-economic indicators
pertaining to health, education, water and sanitation, etc. These non-economic
indicators are beyond the scope of our model.

4.5 Set-D: Impact of rise in government transfers to households

In the two simulations RUN-11 and RUN-12 that form part of this set of
simulations, we study the impact of increase in government transfers to households.
In both these simulations, we increase the total amount of government transfers to
households by an amount equal to the amount of increase in government expenditure
in the simulation RUN-04 of Set-A. The difference between RUN-11 and RUN-12 is
with regard to the recipient of this additional transfer. In RUN-11, the additional amount
is distributed across all rural and urban households in proportion to what they received
in 2011-12 as reported in the SAM for that year. In RUN-12, the additional transfer is
restricted to the bottom 70 per cent of the households in both rural and urban areas,
again in proportion to their base levels in 2011-12. In both these simulations, we keep
the macroeconomic closure as in RUN-04 of Set-A; that is, there are unemployed
resources in the economy and the exchange rate adjusts to clear the foreign exchange
market for a given level of foreign capital flow.

The results show that providing additional transfers to households, whether to
all households or targeted at the bottom 70 per cent of population, does result in higher
GDP than BASE levels but the increase in GDP is much lower than when the
government spends the same amount on its current expenditure. In the first year of
introducing this policy shock, GDP in both RUN-11 and RUN-12 rises by just 30 basis
points over BASE levels, whereas in RUN-04 the rise was about 85 basis points
(Figure 25). Further, the additional GDP in RUN-11 and RUN-12 over BASE levels
actually declines over time whereas in RUN-04 it rises. Finally, the impact on GDP is
only marginally different between these 2 simulations.
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Figure 25: Change in the level of GDP
(per cent deviation from BASE), Set-D simulations
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The model outcomes on various other macroeconomic variables are presented
in Table 11 as percentage change over the values in RUN-04. At the outset we find
that for all the variables of interest the results for RUN-11 and RUN-12 vary only
marginally over the simulation period. It is seen that when government increases its
transfer payments to households, their real income rises by about 1 per cent to 1.5 per
cent over time compared to the levels in RUN-04. This in turn enables households to
increase their savings and consumption. Private savings as a percentage of GDP is
higher in this set of simulations than in RUN-04 by 1.2 per cent to 2.3 per cent over
time, while private consumption as a percentage of GDP is higher by 1.5 per cent to
2.5 per cent over time.
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Table 11: Set-D simulation results (percentage change from RUN-04)

Variable (unit of measurement)

2016 20172018- 2019 2020 2021 2022 2023 2024 2025

-7 -18 19 -20 -21 -22 -23 -24 -25 -26
RUN-11
Real income per capita, rural households (%) 13 13 13 13 13 13 14 14 15 15
Real income per capita, urban households®)| 09 09 10 10 10 11 11 12 12 1.2
Real income per capita, all households (%) 11 11 121 12 12 12 13 13 13 14
Private savings (as % of GDP) 1.7 18 18 18 18 19 20 21 22 23
Private consumption (as % of GDP) 15 16 16 17 17 17 19 20 21 22
Government consumption (as % of GDP) -86 -85 -85 -85 -85 -85 -84 -83 -83 -83
Investment (as % of GDP) 05 04 03 03 02 01 01 01 01 00
Exports (as % of GDP) 03 03 03 03 03 03 04 05 05 06
Imports (as % of GDP) 03 03 03 03 03 04 04 05 06 06
Exchange rate (2011-12 = 100) 01 01 01 01 01 01 01 01 01 01
Additional employment - Unskilled labour 01 00 00O 00 -01 -01 -01 -01 -0.1 -01
Additional employment - Semi-skilled labour | -0.2 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -04 -04 -04
Additional employment - Skilled labour -12 -13 -12 -13 -13 -13 -13 -13 -14 -14
GDP-Agriculture (as % of GDP) 08 07 06 06 07 07 07 07 07 08
GDP-Industry (as % of GDP) 06 07 07 07 07 08 08 08 09 09
GDP-Services (as % of GDP) -06 -05 -05 -05 -05 -05 -05 -05 -05 -05
CPI-Agriculture (2011-12 = 100) 00 00 00 00 00 00 00 00 0.0 00
CPI-Industry (2011-12 = 100) 00 00 00 00 00 00 00 00 0.0 00
CPI-Services (2011-12 = 100) 02 02 02 02 02 02 03 03 03 03
Government dis-savings (X '000 Crores) 41 45 51 54 60 65 71 80 85 90
Gross fixed capital formation (% '000 Crores) 0.1 00 -01 -0a1 -02 -03 -04 -05 -05 -0.6
RUN-12

Real income per capita, rural households (%) 14 14 14 14 14 14 15 15 15 1.6
Real income per capita, urban households %)) 0.7 0.7 07 08 08 08 08 09 09 09
Real income per capita, all households (%) 117 11 11 11 11 11 12 12 12 1.2
Private savings (as % of GDP) 1.2 13 13 13 13 13 15 16 16 17
Private consumption (as % of GDP) 18 18 19 19 20 20 22 23 24 25
Government consumption (as % of GDP) -86 -85 -85 -85 -85 -85 -84 -83 -83 -82
Investment (as % of GDP) 00 00 -01 -02 -03 -03 -04 -04 -04 -04
Exports (as % of GDP) 02 03 03 03 03 03 04 05 06 06
Imports (as % of GDP) 03 03 03 04 04 04 04 05 06 06
Exchange rate (2011-12 = 100) 01 01 01 01 01 01 01 01 01 01
IAdditional employment - Unskilled labour 02 00 00 00 -01 -01 -01 -01 -01 -0.2
Additional employment - Semi-skilled labour -0.2 -03 -0.3 -03 -03 -03 -04 -04 -04 -04
IAdditional employment - Skilled labour -1.2 -13 -13 -13 -13 -13 -14 -14 -14 -14
GDP-Agriculture (as % of GDP) 09 07 07 07 07 07 08 08 08 038
GDP-Industry (as % of GDP) 06 07 07 08 08 08 08 09 09 09
GDP-Services (as % of GDP) -06 -06 -05 -05 -05 -05 -0.6 -06 -0.6 -0.6
CPI-Agriculture (2011-12 = 100) 00 00 00O 0O 00 00 00 00 00 00
CPI-Industry (2011-12 = 100) 00 00 00O 0O 00 00 00 00 00 00
CPI-Services (2011-12 = 100) 02 02 02 02 02 02 03 03 03 03
Government dis-savings (X '000 Crores) 46 51 57 60 6.6 72 78 88 92 97
Gross fixed capital formation (% '000 Crores) -0.3 -04 -05 -06 -0.7 -08 -09 -10 -1.1 -11

Source: Authors’ calculations

Amongst the other components of final expenditure investment, exports and
imports as a percentage of GDP are a shade higher in this set of simulations than in
RUN-04. Though government consumption as a percentage of GDP is significantly
lower (8-9 per cent), this is essentially due to a rise in the GDP since by specification
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government consumption is kept fixed in absolute terms in these scenarios. With the
flow of foreign capital kept fixed in these simulations, the exchange rate shows a mild
depreciation (10 basis points) compared to RUN-04 reflecting the changes in trade
flows.

Employment generation for unskilled labour in the initial few years is mostly on
par in this set of simulations with that in RUN-04 but is slightly lower from 2020-21
onwards. In the case of both semi-skilled and especially skilled labour, employment
generation in this set of simulations is noticeably lower by about 1.2 per cent to 1.4
per cent than in RUN-04.

At the sectoral level, the shares of agriculture and industry in aggregate GDP
are higher compared to RUN-04 while that of services is about half per cent lower.
With regard to prices, the CPI for services is slightly more in these 2 simulations than
in RUN-04 while that of agriculture and industry show no difference at all.

Government dis-saving in these simulations is higher than in RUN-04 by about
4.1 per cent to 9.7 per cent over time. Further the difference in the level of government
dis-saving between these simulations and RUN-04 rises over time. This suggests that
the fiscal resource position in these simulations is relatively weaker than in RUN-04.
The rise in the level of government dis-saving in these simulations dominates over the
rise in private savings seen earlier, and consequently capital formation in the economy
is somewhat lower than in RUN-04, and this shortfall is seen to rise over time.

What explains the above patterns in the level of GDP, the rise in share of
agriculture and industry and the fall in services’ share in aggregate GDP, the higher
government dis-saving and the weakening of the fiscal position? The clue lies in the
consumption pattern of the households for various goods and services, coupled with
changes in aggregate investment and the consequent changes in total demand
including inter-sectoral intermediate demand and other types of final demands.

In Table 12 we present the percentage change over RUN-04 in household,
government and total demand for various products. By design in both these
simulations, government demand for all products is kept at BASE levels, which is
about 9 per cent lower than in RUN-04. It is seen that the expansion in household
demand in both these simulations more than offsets the lower government demand
for agricultural and industrial products but not for services. This is because of the
difference in the commaodity composition of household and government demand. While
household demand is relatively more for agricultural and industrial products,
government demand is relatively more for services. As a result, total demand for
agricultural and industrial products expands triggering an expansion in the output of
these two sectors. In this process, these two sectors also generate intermediate
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demand for raw materials for each other, which also have to be met. As a result,
output, employment, and value added in both agriculture and industries are higher in
these simulations than in RUN-04. In the case of services, however, total demand is
lower than in RUN-04 due to which output, employment, and value added in services
contracts. Being the largest sector in the economy, the relatively lower services output
implies employment, value added, and GDP in services sector are lower in these
simulations than in RUN-04. Given their smaller shares in total GDP, the higher
agricultural and industrial GDP in these simulations is, however, insufficient to
compensate for the lower services GDP, and consequently aggregate GDP is lower in
these simulations than in RUNO4 as seen earlier in Figure 25. The lower aggregate
GDP in these simulations than in RUN-04 in turn results in lower direct and indirect
tax revenue for the government and hence the weaker fiscal position as reflected in
the higher government dis-savings seen earlier. This in turn adversely affects
investments and hence future GDP growth.

Table 12: Commodity demand, Set-D simulations
(percentage change from RUN-04)

Variable 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
-17  -18 -19 20 -21 -22 -23 -24 -25 -26
RUN-11
Agricultural products
Household demand 0.5 0.3 0.2 02 01 01 01 01 01 0.1
Government demand 91 -91 -91 -91 -91 -91 -91 -91 -91 -91
Total demand 0.2 0.1 0.0 0.0 00 00O 00 00 -01 -01
Industrial products
Household demand 15 1.6 1.7 1.8 18 19 20 20 21 2.1
Government demand 91 -91 -91 -91 -91 -91 -91 -91 -91 -91
Total demand 0.2 0.2 0.1 01 01 01 01 01 01 01
Services
Household demand 09 1.0 1.0 10 10 10 10 10 1.0 1.0
Government demand 91 -91 -91 91 -91 -91 -91 -91 -91 -91
Total demand 1.2 -1.2 -1.2 -1.2 -13 -13 -14 -14 -14 -15
RUN-12
Agricultural products
Household demand 0.8 04 0.3 02 02 02 02 02 02 02
Government demand 91 91 91 -91 -91 -91 -91 -91 -91 -91
Total demand 0.4 0.2 0.1 00 00 00 00 00 00 -01
Industrial products
Household demand 20 2.2 2.3 24 24 25 26 27 27 2.7
Government demand 91 91 91 -91 -91 -91 -91 -91 -91 -91
Total demand 0.1 0.2 0.2 02 01 01 01 01 01 01
Services
Household demand 0.9 0.9 0.9 09 09 09 09 09 09 0.9
Government demand 91 91 -91 91 -91 -91 -91 -91 -91 -91
Total demand -12 -12 -12 -13 -13 -14 -14 -15 -15 -16

Source: Authors’ calculations
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4.6 Set-E: Impact of rise in government investment expenditure

In this final set of simulations we study the impacts of increase in government
capital expenditure instead of current consumption expenditure. As described earlier,
in the 4 simulations in this set, we increase government investment by the same
amount as the rise in government expenditure in RUN-04 of Set-A. As before, in all
these 4 simulations we allow for unemployed factors of production. However, the other
aspects of macroeconomic closure are different in this set compared to RUN-04.
Unlike the earlier sets, here we exogenously fix the level of total investment in the
economy at the elevated level to capture the increase in government investment and
allow the level of savings to be endogenously determined. The 4 simulations in this
set differ among themselves in the way the requisite savings is generated to meet this
‘investment target’. In RUN-13 and RUN-14 we introduce a variable rate of direct tax
applicable on the top 30 per cent of the households in both rural and urban areas in
order to raise government’s revenue and hence its savings. The difference between
these 2 simulations is with regard to the foreign exchange closure. In RUN-13 we keep
the level of foreign capital flows at the BASE levels and allow exchange rate to adjust
to clear the foreign exchange market as in RUN-04. Hence in this simulation, the
additional tax is the only policy instrument used to raise the requisite savings to meet
the investment target. In RUN-14 we change the foreign exchange market closure by
keeping the exchange rate fixed at BASE level and allowing foreign capital flows to
adjust to clear this market. Thus in this set both additional taxes and foreign savings
adjust to meet the investment target. In RUN-15 and RUN-16 we consider the case of
government cutting down its current expenditure in order to raise its savings. In both
these simulations government consumption is endogenously determined. Further, we
keep the exchange rate fixed and allow foreign capital flows to be determined
endogenously. In RUN-15 the exchange rate is kept fixed at BASE levels, while in
RUN-16 we allow the Rupee to depreciate somewhat in order to raise the requisite
Rupee savings to meet the investment target. We specify that the government allows
the Rupee to depreciate by 5 per cent over BASE levels in year 2016-17 (first year of
shock) and thereafter the Rupee is allowed to depreciate further gradually by 0.25 per
cent annually.

Figure 26 shows the impact on the level of GDP in the 4 simulations in this set.
It is clear that the results vary dramatically both in terms of magnitude and direction
depending upon the way resources required to meet the targeted level of investment
is generated. Compared with BASE, the level of GDP falls when the government levies
additional taxes on the top 30 per cent of the households as in RUN-13 and RUN-14.
This happens irrespective of whether or not foreign capital is supportive of expansion
of public investments. But when the government opts for a cut in current consumption
to finance the additional public investment, then the impact on the level of GDP
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depends crucially on the level of exchange rate. When the exchange rate is kept fixed
at BASE level (RUN-15) GDP falls by about two percentage points. But when the
currency is allowed to depreciate (RUN-16), the level of GDP actually rises by 2 per
cent to 2.5 per cent over the years.

Figure 26: Change in the level of GDP
(per cent deviation from BASE), Set-E simulations
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Source: Authors’ calculations
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Employment levels in these scenarios follow the movements in GDP. In RUN-
13, RUN-14, and RUN-15, the level of employment falls below BASE levels implying
unemployment occurs in these three scenarios (Table 13). In RUN-16, however,
employment expands significantly more than BASE levels. Interestingly, this is the only
scenario across all the sets where employment generation is highest for unskilled
labour, followed by semi-skilled and skilled labour in that order.

In Table 13 we present the model outcomes on some key variables that would
help understand the above result on the GDP impacts. Looking first at RUN-13 and
RUN-14 where we specify that the government imposes additional direct taxes on top
30 per cent of rural and urban households, we see that direct tax collection rises
significantly compared to BASE. In 2016-17, it rises by nearly 41 per cent over the
BASE level. Over time the percentage rise in tax collection over BASE level comes
down somewhat though it is still a whopping 35 per cent in the terminal year.
Consequently, the total revenue of the government rises dramatically by about 19 per
cent in 2016-17, though the percentage rise comes down somewhat over time. With
government consumption kept constant in real terms at BASE levels in these two
simulations, the rise in government revenue translates into a sharp reduction in
government dis-savings by about 60 per cent to 69 per cent over the years. The
additional taxes, however, has adverse impacts on the savings and consumption of
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the top 30 per cent of households and consequently aggregate private consumption
(3 per cent to 3.5 per cent) and private savings (5.5 per cent to 6.7 per cent) are lower
in these two simulations. With the fall in private consumption aggregate domestic
demand is lower in these 2 simulations than in BASE by 20 to 50 basis points.
Aggregate domestic demand being lower is the reason that GDP is lower in these two
simulations than in BASE as seen earlier in Figure 26.

Table 13: Set-E simulations (percentage change from BASE)

Variable 2016- 2017- 2018- 2019- 2020- 2021- 2022- 2023- 2024- 2025-
17 18 19 20 21 22 23 24 25 26
Unskilled labour employment
RUN-13 -03 01 -01 00 o000 0O O00 01 01 0212
RUN-14 -04 -02 -01 -01 -01 00 00 00 00 012
RUN-15 -04 -03 -03 -03 -03 -03 -03 -03 -03 -04
RUN-16 2.9 29 31 32 34 36 37 38 40 4.2
Semi-skilled labour employment
RUN-13 -0.7 -06 -05 -04 -04 -03 -03 -03 -0.2 -0.2
RUN-14 -09 -07 -06 -05 -05 -04 -04 -03 -03 -03
RUN-15 -2 -11 -11 -11 -10 -10 -11 -11 -11 -12
RUN-16 2.4 24 25 26 27 29 30 31 32 33
Skilled labour employment
RUN-13 -19 -17 -16 -15 -14 -14 -14 -13 -12 -1.2
RUN-14 20 -18 -17 -16 -15 -14 -14 -13 -13 -1.2
RUN-15 -38 37 -36 -36 -36 -36 -37 -3.7 -38 -39
RUN-16 0.8 07 07 06 05 04 03 03 02 0.2
Direct tax revenue
RUN-13 406 382 364 359 350 350 360 350 350 349
RUN-14 41.1 386 36.7 361 351 351 360 351 350 349
RUN-15 -19 -17 -16 -15 -14 -14 -14 -15 -15 -15
RUN-16 2.4 26 27 29 30 31 32 32 33 34
Government total revenue
RUN-13 19.3 185 17.7 178 175 174 16.7 152 148 144
RUN-14 195 186 178 178 175 175 16.7 152 148 14.3
RUN-15 -8 -17v -17v -17 -16 -17 -24 -31 -34 -38
RUN-16 2.2 23 23 24 25 25 18 11 0.8 05
Government consumption
RUN-13 0.4 04 03 03 03 03 03 03 03 02
RUN-14 0.4 04 03 03 03 03 03 03 03 02
RUN-15 -18.7 -18.3 -18.3 -18.4 -18.5 -18.8 -19.2 -19.5 -19.8 -20.2
RUN-16 -99 -10.6 -115 -12.3 -135 -145 -15.1 -16.1 -16.9 -17.9
Government dis-savings
RUN-13 68.0 65.5 63.7 598 59.2 59.7 618 655 649 659
RUN-14 68.7 659 639 600 59.2 59.7 618 654 64.7 657
RUN-15 419 417 416 399 40.1 40.7 426 46.7 47.0 48.3
RUN-16 35,5 384 41.1 413 446 474 508 582 605 64.3
Private consumption
RUN-13 -34 33 -32 32 -32 -32 -34 -33 -34 -34
RUN-14 35 -34 33 -33 -33 -33 -34 -34 -34 -34
RUN-15 -9 09 -09 -09 -09 -09 -10 -10 -10 -10
RUN-16 2.1 22 22 23 24 25 25 26 27 28
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Table 13: Set-E simulations (percentage change from BASE) (Contd.)

Variable 2016- 2017- 2018- 2019- 2020- 2021- 2022- 2023- 2024- 2025-
17 18 19 20 21 22 23 24 25 26
Private savings
RUN-13 -64 -61 -58 57 -55 55 56 -55 -55 -55
RUN-14 -67 -63 -59 -58 -56 -56 -57 -56 -56 -55
RUN-15 -14 -14 -13 -13 -13 -13 -13 -13 -13 -1.2
RUN-16 30 30 30 30 30 31 32 32 33 34
Aggregate domestic demand
RUN-13 -03 -03 -03 -03 -03 -03 -03 -02 -0.2 -0.2
RUN-14 -05 -04 -04 -04 -03 -03 -03 -03 -03 -03
RUN-15 -0.8 -08 -08 -08 -08 -08 -09 -09 -09 -09
RUN-16 27 28 28 29 30 30 31 32 32 33
Exports (% of GDP)
RUN-13 05 04 04 04 03 03 03 03 03 02
RUN-14 04 04 03 03 03 03 03 02 02 0.2
RUN-15 -3 -13 -13 -13 -13 -13 -14 -14 -14 -14
RUN-16 15 17 17 18 19 19 20 21 21 22
Imports (% of GDP)
RUN-13 06 05 04 04 04 03 03 03 03 03
RUN-14 07 06 05 05 05 04 04 04 03 03
RUN-15 -9 -10 -10 -10 -10 -10 -11 -11 -11 -12
RUN-16 -36 -38 -40 -42 -45 -48 -50 -52 -55 -57
Current a/c deficit (% of GDP)
RUN-13 08 07 07 06 06 05 05 04 04 04
RUN-14 41 32 29 26 24 22 20 19 16 15
RUN-15 38 29 25 23 22 20 19 18 15 14
RUN-16 -88.8 -77.7 -78.0 -76.6 -81.3 -85.8 -87.2 -93.5 -91.5 -98.8
Exchange rate (2011-12 = 100)
RUN-13 02 02 01 01 01 01 01 01 01 o021
RUN-14 00 00O 00 00 0O O00 00 00 00 00
RUN-15 00 00O 00O 00 0O O00 00 00 00 00
RUN-16 50 53 55 58 61 63 66 69 71 74
Foreign savings
RUN-13 02 02 01 01 01 01 01 01 01 012
RUN-14 32 25 22 20 18 17 16 15 13 1.2
RUN-15 45 36 33 31 30 29 28 28 25 24
RUN-16 -88.4 -76.9 -77.1 -75.6 -80.5 -85.1 -86.6 -93.2 -91.0 -98.7

Source: Authors’ calculations

The impact of the difference in the closure for foreign exchange market between
RUN-13 and RUN-14 needs to be noted. In RUN-13 where the foreign capital flows is
fixed at BASE level, the exchange rate depreciates slightly by about 10 basis points.
Whereas in RUN-14, where the exchange rate is kept fixed at BASE level, the CAD
jumps up sharply in 2016-17 over the BASE level and thereafter this difference
narrows down somewhat. The rise in investments generates additional import
demand, which is the main driver of the rise in CAD in RUN-14. Additionally, the rise
in import competition also adds to the reduction in output seen earlier, which results in
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lower exports in this simulation. Consequently, the rise in CAD results only in a small
rise in foreign savings, and thus does not help reduce the additional tax burden on
households.

Turning to RUN-15 and RUN-16 we find that the impact of cut in the government
consumption to generate the requisite savings to meet the investment target depends
crucially on the exchange rate. In RUN-15 where we set the exchange rate at the
BASE level, government has to cut its consumption expenditure by 18 per cent to 20
per cent over the years. Whereas in RUN-16, by allowing the Rupee to depreciate by
5 per cent in the first year of the shock (2016-17) the cut in government consumption
expenditure required is only 10 per cent over BASE levels. But since the depreciation
in the Rupee is restricted to only a quarter per cent annually from 2017-18 onwards
we see that a larger and increasing amount of cut in government consumption
expenditure is required to meet the investment target.

To understand this further, it must be noted that in these two simulations (RUN-
15 and RUN-16) there are no additional taxes on households, and government
transfers and foreign remittances are also kept fixed in real terms at BASE levels.
Consequently, household savings and consumption essentially reflect the changes in
aggregate GDP from which households derive their income to a very large part. Thus,
changes in private savings/ private consumption do not drive the results in these two
simulations. The drivers are really the trade flows and foreign savings. The
depreciation of the Rupee in RUN-16 helps expand exports (by 1.5 per cent to 2.2 per
cent over time) and cut down on imports (3.5 per cent to nearly 6 per cent) due to
which the CAD improves dramatically. Indeed, in 2016-17 the CAD as a percentage
of GDP declines by 89 per cent over BASE levels, and falls thereafter such that by the
terminal year the CAD is nearly entirely wiped out compared to BASE, which is
reflected in foreign savings also. The fall in imports in RUN-16 shifts the demand in
favour of domestic production and this is seen in the aggregate domestic demand
rising by 3 per cent despite the fall in government consumption in this simulation. This
coupled with the rise in exports catalyses the expansion in domestic production and
consequently aggregate GDP expands in this simulation as seen earlier in Figure 26.
In RUN-15, where the exchange rate is higher than in RUN-16, none of these
favourable effects take place. Indeed, the rate is high enough to adversely affect
exports and favour imports, and this eventually affects domestic production and
aggregate GDP.
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5 Conclusions

In this study we examine the impacts of various types of government
expenditure on the Indian economy. In particular, we examine the impacts of a rise in
(a) Government consumption expenditure in general and the nature of the relation
between government expenditure and GDP, (b) Government expenditure in Social
Sectors and in Public Administration, (c) Government transfer payments to
households, and (d) Public investment.

Towards this, we have used a recursively dynamic CGE model of the Indian
economy developed by Bhakta and Ganesh-Kumar (2016), which is built around SAM
for the year 2011-12. The SAM and the model distinguish 9 commodities/ sectors, 9
factors of production, and 12 household types distinguished by their location and by
the MPCE percentile. The model is solved annually over the period 2011-12 to 2025-
26. This 15 year simulation period can be categorised into (a) the historic period
covering the 5 years 2011-12 to 2015-16 for which the model replicates as closely as
possible the actual observed values of key macroeconomic variables (annual growth
in aggregate and sectoral GDPs, exports and imports, the shares of agriculture,
manufacturing and services in total GDP, and the share of exports, imports and trade
deficit in GDP), and (b) the future 10-year period from 2016-17 to 2025-26 over which
various alternative scenarios are developed.

As a first step, we develop a BASE scenario that captures a “Business As
Usual” trajectory that the Indian economy is likely to take over the 10-year period 2016-
17 to 2025-26 given the current structural characteristics of the economy, and the set
of policies currently prevailing. Following an assessment of the available forecasts of
the future growth of the economy from diverse sources such as the Government of
India, Reserve Bank of India, the IMF, the UN and the World Bank, we develop the
BASE scenario such that the growth rate of the economy improves steadily in the next
couple of years and reaches a steady state growth rate of 8.5 per cent per annum from
2017-18 onwards. We then develop various counter-factual policy scenarios by
introducing a ‘policy shock’ starting from the year 2016-17. The policy shock typically
involves changing the values of specific parameter(s) that represent a certain
government policy combined with a particular specification of macroeconomic closure
of the model. The macroeconomic closure describes the functioning/ determination of
(a) the factor markets, (b) foreign exchange market, and (c) savings-investment in the
economy.

In all we develop five sets of counter-factual policy scenarios to study the
economy-wide impacts of different types of public expenditure. Each of these sets
consists of two or more simulations that are designed to address one main question
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and its sub-questions, if any. In what follows we first summarise our findings against
each of these five main questions:

What are the impacts of a rise in government consumption expenditure? In the
first set of 4 simulations, we increase government consumption expenditure in each
year by 10 per cent starting from 2016-17 over the corresponding level in the BASE
scenario. The 4 simulations (RUN-01 to RUN-04) capture alternative combinations of
macroeconomic conditions relating to factor and foreign exchange markets. The
results show that impact on the level and growth rate of GDP depends crucially upon
the macroeconomic conditions prevailing in the economy when the fiscal expansion is
undertaken, in particular, whether there are unemployed factors to start with or if the
economy is already under full employment.

When there are unemployed factors in the economy (RUN-02 and RUN-04)
such as during a downturn a short-term boost to both the level and growth rate of GDP
is seen in the first year when fiscal expansion takes place. The level of GDP rises by
0.8 per cent over BASE levels in 2016-17 and this difference rises gradually to about
1 per cent in the terminal year. The growth rate of GDP also rises to about 9.1 per cent
in 2016-17, but thereafter settles back roughly to the level in BASE scenario. In
contrast when fiscal expansion is undertaken amidst full employment of all factors, the
level of GDP declines immediately and continues to fall dramatically over time. The
amount of fall in GDP and its growth rate depends crucially upon whether foreign
capital is willing to sustain fiscal expansion or not. When foreign capital is forthcoming
(RUN-01), the level of GDP is 3.8 per cent lower than in BASE in the terminal year,
and the terminal year growth rate is just 7.7 per cent compared to 8.5 per cent in
BASE. The corresponding figures in the case when foreign capital is not forthcoming
(RUN-03) are 7.9 per cent and 6.3 per cent, respectively.

When fiscal expansion happens under conditions of full employment (RUN-01
and RUN-03), the initial impact on domestic production and GDP is not much.
However, with resources getting diverted to current consumption, government dis-
savings become even larger, which adversely affects investment and future growth.
And this adverse impact on growth increases over time. The fall in domestic production
in turn adversely affects export supply and hence the trade and current account deficit.
And in such a situation if foreign capital is not forthcoming, as is reasonable to expect,
it results in massive depreciation of the currency (RUN-03).

The presence of unemployed factors in RUN-02 and RUN-04 makes it possible
to expand employment and output, which has beneficial impacts on household
income, consumption and savings and also generates both tax and non-tax revenue
for the government. As a result, private savings is higher in this case and government
dis-savings do not rise as dramatically as under full employment conditions.
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Consequently, investment levels are higher in the unemployment case resulting in
higher GDP. The results also show that in a situation where unemployed factors exist,
whether or not foreign capital is supportive of fiscal expansion for current consumption
hardly matters to the final outcome. Indeed, even if foreign capital flow remains tight,
the exchange rate remains fairly stable due to higher export made possible by output
expansion.

What is the nature of the relationship between government expenditure and
GDP? The second set of simulations is similar in construct to RUN-04 of the first set,
except for the quantum of increase in government expenditure. Along with RUN-04,
the four alternative simulations (RUN-05 to RUN-08) that we have tried here allow us
to study the impact of increase in government expenditure ranging from 5 per cent to
25 per cent in steps of 5 percentage points.

The simulation results suggest that the relationship between government
expenditure and GDP is fairly linear. In the first year after the shock is introduced, the
level of GDP rises by roughly 0.4 per cent to 0.5 per cent over the BASE level for every
5 percentage point increase in government expenditure across these simulations
including RUN-04. In the subsequent years too, the difference in the GDP level across
these simulations is more or less of a similar order. As the difference in the level of
GDP across these simulations is nearly constant, it suggests a fairly linear relationship
between government expenditure and GDP. This is also borne out in terms of GDP
growth rates, which shows variations across the simulations only in the first year, but
is virtually same as in BASE in all these simulations in the later years, suggesting that
differences in the quantum of government expenditure causes only a level shiftin GDP
but leaves the growth trajectory unchanged.

It is worth noting here that we have deduced the linear relationship between
government expenditure and GDP based on a detailed CGE model in which most of
the equations that characterise production, consumption, trade, income distribution
across factors and agents of the economy, and various government policies, are all
non-linear. Further, it is worth stressing that GDP in our model is itself computed by
aggregating sectoral value added, which is endogenously determined based on
demand and supply conditions faced by individual sectors as well as in the factor
markets, which affect both product and factor prices and hence returns to factors, all
of which are endogenous in the model.

What are the impacts of a rise in government consumption expenditure in
specific sectors? In the two simulations in this set (RUN-09 and RUN-10), we study
the impact of increasing government expenditure in specific sectors, viz., social
sectors (water supply, education and medical services) in RUN-09 and Public
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Administration in RUN-10. We maintain the same quantum of increase in the
government expenditure as well as the macroeconomic closure as in RUN-04.

The results show that in terms of the level of GDP focusing additional
government expenditure on particular sectors does not have any significant extra
impact compared to the case when the additional expenditure is broad-based. The
additional GDP in these simulations over RUN-04 in 2016-17 is just 20 basis points.
Though the GDP increase in the later years is slightly more, nevertheless the
difference is not very large.

Indeed, the similarity of results in these two simulations with RUN-04 is seen in
several other macro variables of interest such as gross fixed capital formation, various
expenditure categories as a percentage of GDP, sectoral shares in aggregate GDP,
sectoral relative prices, and real income per capita of households. It is only the level
of government dis-savings that shows a somewhat large difference compared to its
level in RUN-04. But this hardly has any impact on aggregate GDP due to the small
adjustments that are spread out across several variables in the economy.

Thus, our results point out that given the current structure of inter-industry
linkages as captured in the SAM, focusing additional GDP on social sectors or on
public administration does not affect GDP growth. The impacts, if any, of such targeted
expenditure on social sectors has to be measured in terms of non-economic indicators
pertaining to health, education, water and sanitation, etc. These non-economic
indicators are beyond the scope of our model.

What are the impacts of a rise in government transfers to households? The
fourth set consists of two simulations wherein instead of spending on its current
consumption, the government transfers an equivalent amount either to all households
(RUN-11) or to the bottom 70 per cent of households in rural and urban areas (RUN-
12). We keep the same macroeconomic closures in these two simulations as in RUN-
04.

We find that additional transfers to households results in much less rise in the
level of GDP than when the government spends the same amount on its current
consumption. In these simulations, GDP in 2011-12 rises by about 30 basis points
over BASE as against 85 basis points increase in RUN-04. Moreover, the additional
GDP in RUN-11 and RUN-12 over BASE levels actually declines over time whereas
in RUN-04 it rises. The result also shows that the outcomes for the two simulations do
not vary much amongst themselves, in the level and growth in GDP and also in terms
of several other macroeconomic variables of interest such as real income per capita
of households, private savings, various types of final expenditure, exchange rate, etc.
Government dis-saving in these simulations is higher than in RUN-04 by about 4.1 per
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cent to 9.7 per cent over time suggesting that the fiscal resource position in these
simulations is relatively weaker than in RUN-04. The rise in the level of government
dis-saving in these simulations dominates over the rise in private savings seen earlier,
and consequently capital formation in the economy is somewhat lower than in RUN-
04, and this shortfall is seen to rise over time.

The main driver for this result is the difference in the consumption pattern of
households and government and its cascading on production, employment, and value
added. In both these simulations household demand for agricultural and industrial
products and services is higher compared to RUN-04. However, total demand is higher
for both agricultural and industrial products and lower only for services. While
household demand is relatively more for agricultural and industrial products,
government demand is relatively more for services. As a result, total demand for
agricultural and industrial products expands triggering an expansion in the output of
these two sectors. Given the relative dominance of services in the economy,
aggregate GDP does not expand as much in these simulations as in RUN-04. The
lower aggregate GDP in these simulations than in RUN-04 in turn results in lower
direct tax revenue for the government and hence the weaker fiscal position as reflected
in the higher government dis-savings, which eventually affects the level of investment
and future GDP growth.

What are the impacts of a rise in government investment expenditure? To study
this question, we first of all change the savings-investment closure in the model. In the
4 simulations (RUN-13 to RUN-16) that make this final set, we keep the investment
fixed at an elevated level than in BASE to reflect the increase in government
investment by an amount equal to the increase in government consumption
expenditure in RUN-04. The 4 simulations in this set differ among themselves in the
way the requisite savings is generated to meet this ‘investment target’. In RUN-13 and
RUN-14 we introduce a variable rate of direct tax applicable on the top 30 per cent of
the households in both rural and urban areas in order to raise government’s revenue
and hence its savings. In RUN-15 and RUN-16 we consider the case of government
cutting down its current expenditure in order to raise its savings. In RUN-13, we keep
the level of foreign capital flows fixed at BASE levels and determine the exchange rate
endogenously, while in the remaining three simulations we do the converse to allow
for the possibility that foreign capital flows could be accommodative of rise in
government investment. In RUN-14 and RUN-15 we keep the exchange rate fixed at
BASE level while in RUN-16 we allow the Rupee to depreciate somewhat (5 per cent
over BASE levels in 2016-17 and 0.25 per cent annually thereafter).

Our simulations show that the impact on GDP varies dramatically both in terms
of magnitude and direction depending upon the way resources required to meet the
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targeted level of investment is generated. Compared with BASE, the level of GDP falls
when the government levies additional taxes on the top 30 per cent of the households
as in RUN-13 and RUN-14. This happens irrespective of whether or not foreign capital
is supportive of expansion of public investments. But when the government opts for a
cut in current consumption to finance the additional public investment, then the impact
on the level of GDP depends crucially on the level of exchange rate. When the
exchange rate is kept fixed at BASE level (RUN-15) GDP falls by about two percentage
points. But when the currency is allowed to depreciate (RUN-16), the level of GDP
actually rises by 2 per cent to 2.5 per cent over the years.

When government imposes additional taxes on households, while its revenue
rise and its dis-savings fall, it adversely affects private savings and consumption. The
net result is a reduction in aggregate demand, which drives down output and GDP.
Here additional foreign capital flows is not helpful. The ensuing rise in CAD is
accompanied by a rise in imports, and this additional import competition also edges
out domestic output at the margin.

When government cuts its consumption to raise its savings, the result again is
a net reduction in aggregate demand and hence output when the exchange rate is
kept fixed at BASE levels. But when the Rupee is allowed to depreciate somewhat it
propels expansion of exports and also shifts some of the domestic demand away from
imports in favour of domestic production due to which the amount by which
government has to cut its consumption reduces. All these result in an expansion of
aggregate demand and hence output.

Overall conclusions: To sum up, the impact of expansion in government
expenditure across different types of expenditure depends first of all on the nature of
expenditure undertaken. More crucially it depends upon the prevailing macroeconomic
conditions, especially whether there is full employment/ unemployment of factors, and
also on the complementary set of policies that are needed to generate the resources
required to finance the additional expenditure. The main messages that emerge from
this study are as follows:

e Fiscal expansion in boom times is actually disastrous for the economy on all
counts.

e However, it is not a foregone conclusion that fiscal expansion during recessionary
conditions when unemployment prevails is always beneficial. It depends crucially
on the type of government expenditure undertaken and the accompanying set of
policies that determine how fiscal expansion is financed.
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e Amongst alternative types of current expenditure, clearly expansion of government
consumption scores over additional transfers to households in terms of impact on
GDP.

e Between additional government current consumption and investment, the choice
is not straightforward.

e Using additional taxes on households to finance expansion of public investment
does not fare well compared to government consumption.

e Nor does shifting of government expenditure from current consumption to
investment help if the exchange rate regime is neutral.

e Amongst all the policy options considered in this study, shifting of government
expenditure from current consumption to investments accompanied by a slight
depreciation of the Rupee turns out to be the best in terms of overall impacts on
the GDP and various other macro indicators as well as household real income per
capita.

At the end, some limitations of the study need to be noted. The study is based
on SAM for the year 2011-12. Two crucial limitations of this SAM need to be noted.
First, the SAM used here was originally constructed using the NAS at 2004-05 prices,
which we then rescaled and tweaked to reflect the broad structure of the economy as
reflected in the NAS data at 2011-12 prices for use in this SAM in the study. While
doing so, we have focused primarily at the shares of the three broad sectors of the
economy in GDP and share of trade flows. A clearly better option would have been to
construct a SAM from scratch using the NAS data at 2011-12 prices. We could not do
this as at the time the study was commenced information on all variables required to
construct the SAM was not available in the New Series of NAS data.

Second, even in the SAM that we currently have, the input-output transaction
flows do not exactly correspond to the base year 2011-12. They are in fact based on
the Input-Output Table for 2007-08 published by the CSO suitably recalibrated. The
only reason for this is the non-availability of an IO Table for 2011-12 at the time of
commencing this study. It is also for this reason that the sectoral detail that we have
in the study is also very limited, which probably explains why the Set-C simulations on
focusing government expenditure on specific sectors do not generate interesting
results. Again, the best option would be to use an 10 Table for 2011-12. It is only very
recently when this study was drawing to a close that the CSO has brought out a
Supply-Use Table for 2011-12. This opens the possibility for a later study to overcome
some of these data driven limitations.
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National SAM at Market Prices, 2011-12, Rs.Crores

Appendix 1: Social Accounting Matrix for 2011-12

Commodity Activity

C-AGRI C-MANUF1 C-MANUF2 C-ELEC C-WATER C-EDUCATION C-MEDICAL C-SRVS1 C-SRVS2| A-AGRI A-MANUF1 A-MANUF2 A-ELEC A-WATER

Commodity C-AGRI 0 0 0 0 0 0 0 0 0| 395776 655164 13164 520 0
C-MANUF1 0 0 0 0 0 0 0 0 0| 74081 2572407 1217696 32839 3156

C-MANUF2 0 0 0 0 0 0 0 0 0| 156998 523085 1721743 55048 1497

C-ELEC 0 0 0 0 0 0 0 0 0| 23144 88432 42989 77500 671

C-WATER 0 0 0 0 0 0 0 0 0 694 13178 1596 1063 13042
C-EDUCATION 0 0 0 0 0 0 0 0 0 389 16565 0 0 0

C-MEDICAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0

C-SRVS1 0 0 (] 0 0 0 0 0 O 264791 970149 271474 22745 5496

C-SRVS2 0 0 0 0 0 0 0 0 0| 25774 159238 86493 8832 1666

Activity A-AGRI 2440754 0 0 0 0 0 0 0 0 0 0 0 0 0]
A-MANUF1 0 6859270 0 0 0 0 0 0 0] 0 0 0 0 0

A-MANUF2 0 0 4034980 0 0 0 0 0 0 0 0 0 0 0

A-ELEC 0 0 0 328203 0 0 0 0 0] 0 0 0 0 0

A-WATER 0 0 0 0 60163 0 0 0 0] 0 0 0 0 0
A-EDUCATION 0 0 0 0 0 316903 0 0 0 0 0 0 0 0

A-MEDICAL 0 0 0 0 0 0 176846 0 0 0 0 0 0 0

A-SRVS1 0 0 0 0 0 0 0 2589090 0 0 0 0 0 0

A-SRVS2 0 0 0 0 0 0 0 0 2606757 0 0 0 0 0

Factors L-UNSK 0 0 0 0 0 0 0 0 0| 637874 327593 3203 402 817
L-SMSK 0 0 0 0 0 0 0 0 0| 431969 216115 8314 916 587

L-SKLD 0 0 0 0 0 0 0 0 0| 49042 22959 10236 961 120

K-AGRI 0 0 0 0 0 0 0 0 0| 380222 0 0 0 0

K-INDY 0 0 0 0 0 0 0 0 0 0 1294386 658072 127379 0

K-WATER 0 0 0 0 0 0 0 0 0 0 0 0 0 33110
K-EDUCATION 0 0 0 0 0 0 0 0 0] 0 0 0 0 0

K-MEDICAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0

K-SRVS 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Households RH-D0010 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RH-D1030 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RH-D3050 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RH-D5070 0 0 0 0 0 0 0 0 0] 0 0 0 0 0

RH-D7090 0 0 0 0 0 0 0 0 0] 0 0 0 0 0]

RH-D90100 0 0 0 0 0 0 0 0 0 0 0 0 0 0

UH-D0010 0 0 0 0 0 0 0 0 0 0 0 0 0 0

UH-D1030 0 0 0 0 0 0 0 0 0] 0 0 0 0 0

UH-D3050 0 0 0 0 0 0 0 0 0 0 0 0 0 0

UH-D5070 0 0 0 0 0 0 0 0 0 0 0 0 0 0

[¢2]
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National SAM at Market Prices, 2011-12, Rs.Crores

Commodity Activity

C-AGRI C-MANUF1 C-MANUF2 C-ELEC C-WATER C-EDUCATION C-MEDICAL C-SRVS1 C-SRVS2| A-AGRI A-MANUF1 A-MANUF2 A-ELEC A-WATER

UH-D7090 0 0 0 0 0 0 0 0 0 0 0 0 0 0

UH-D90100 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Enterprises  PVT-ENT 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PUB-ENT 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Government TXDIR 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TARIFF 673 53004 55793 0 0 0 0 0 0 0 0 0 0 0

EXPTAX 9040 62833 48161 0 0 0 0 12529 22388 0 0 0 0 0

DINDTAX 0 185961 123682 2890 1026 8139 4254 17020 56802 0 0 0 0 0

GOVT 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Capitala/c  SAVINGS 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GFCF 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CSTK 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Rest of world RoW 46486 1291950 1002297 0 0 20915 164 86967 269757 0 0 0 0 0
Total Total 2496953 8453017 5264913 331094 61189 345957 181264 2705606 2955704(2440754 6859270 4034980 328203 60163
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National SAM at Market Prices, 2011-12, Rs.Crores

A-EDUCATION A-MEDICAL A-SRVS1 A-SRVS2

Factors
L-UNSK

L-SMSK L-SKLD K-AGRI

K-INDY K-WATER K-EDUCATION K-MEDICAL K-SRVS

Commodity C-AGRI 60 285 9966 33831 0 0 0 0 0 0 0 0 0
C-MANUF1 2519 1959 60266 180615 0 0 0 0 0 0 0 0 0
C-MANUF2 1600 40490 406335 55363 0 0 0 0 0 0 0 0 0
C-ELEC 141 321 26058 17561 0 0 0 0 0 0 0 0 0
C-WATER 27 42 1579 4359 0 0 0 0 0 0 0 0 0
C-EDUCATION 14371 7191 23999 96583 0 0 0 0 0 0 0 0 0
C-MEDICAL 0 0 12064 41656 0 0 0 0 0 0 0 0 0
C-SRVS1 8474 8989 263096 106544 0 0 0 0 0 0 0 0 0
C-SRVS2 6077 9211 154021 102747 0 0 0 0 0 0 0 0 0
Activity A-AGRI 0 0 0 0 0 0 0 0 0 0 0 0 0
A-MANUF1 0 0 0 0 0 0 0 0 0 0 0 0 0
A-MANUF2 0 0 0 0 0 0 0 0 0 0 0 0 0
A-ELEC 0 0 0 0 0 0 0 0 0 0 0 0 0
A-WATER 0 0 0 0 0 0 0 0 0 0 0 0 0
A-EDUCATION 0 0 0 0 0 0 0 0 0 0 0 0 0
A-MEDICAL 0 0 0 0 0 0 0 0 0 0 0 0 0
A-SRVS1 0 0 0 0 0 0 0 0 0 0 0 0 0
A-SRVS2 0 0 0 0 0 0 0 0 0 0 0 0 0
Factors L-UNSK 637 478 53846 99183 0 0 0 0 0 0 0 0 0
L-SMSK 7791 4166 131031 267063 0 0 0 0 0 0 0 0 0
L-SKLD 40648 8426 36254 246964 0 0 0 0 0 0 0 0 0
K-AGRI 0 0 0 0 0 0 0 0 0 0 0 0 0
K-INDY 0 0 0 0 0 0 0 0 0 0 0 0 0
K-WATER 0 0 0 0 0 0 0 0 0 0 0 0 0
K-EDUCATION 234557 0 0 0 0 0 0 0 0 0 0 0 0
K-MEDICAL 0 95289 0 0 0 0 0 0 0 0 0 0 0
K-SRVS 0 0 1410577 1354289 0 0 0 0 0 0 0 0 0
Households RH-D0010 0 0 0 0 67811 16417 321 5703 256 0 0 0 353
RH-D1030 0 0 0 0| 183543 75198 2900 14664 659 0 0 0 908
RH-D3050 0 0 0 0| 220141 109445 6067 35396 13949 0 0 0 25616
RH-D5070 0 0 0 0| 216706 177399 13073 50110 31118 0 0 0 53573
RH-D7090 0 0 0 0| 220563 255687 40304 79939 85321 0 1079 2893 160718
RH-D90100 0 0 0 0 61507 136341 67696 116731 279083 0 2881 7725 429144
UH-D0010 0 0 0 0 23774 14112 766 181 618 0 0 0 7237
UH-D1030 0 0 0 0 57581 53843 8166 1208 4126 0 0 0 48298
UH-D3050 0 0 0 0 35433 64951 21493 18863 48320 0 0 0 110917
UH-D5070 0 0 0 0 24147 76560 44882 15688 120561 0 0 0 166046

63



National SAM at Market Prices, 2011-12, Rs.Crores

Factors

A-EDUCATION A-MEDICAL A-SRVS1 A-SRVS2| L-UNSK L-SMSK L-SKLD K-AGRI K-INDY K-WATER K-EDUCATION K-MEDICAL K-SRVS

UH-D7090 0 0 0 0| 11884 74280 111106 15723 241658 0 2425 6503 361274

UH-D90100 0 0 0 0 941 13718 100839 6926 579576 0 5342 14324 795725

Enterprises  PVT-ENT 0 0 0 0 0 0 0 14249 379044 1987 105551 32398 422693
PUB-ENT 0 0 0 0 0 0 0 0 173748 0 0 0 102557

Government TXDIR 0 0 0 0 0 0 0 0 0 0 0 0 0
TARIFF 0 0 0 0 0 0 0 0 0 0 0 0 0

EXPTAX 0 0 0 0 0 0 0 0 0 0 0 0 0

DINDTAX 0 0 0 0 0 0 0 0 0 0 0 0 0

GOVT 0 0 0 0 0 0 0 4840 99293 31123 117279 31445 37324

Capitala/c  SAVINGS 0 0 0 0 0 0 0 0 0 0 0 0 0
GFCF 0 0 0 0 0 0 0 0 0 0 0 0 0

CSTK 0 0 0 0 0 0 0 0 0 0 0 0 0

Rest of world RoW 0 0 0 0 0 0 0 0 22507 0 0 0 42484
Total Total 316903 176846 2589090 2606757(1124032 1067951 417613 380222 2079837 33110 234557 95289 2764866
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National SAM at Market Prices, 2011-12, Rs.Crores

Households
RH-D0010

RH-D1030 RH-D3050 RH-D5070 RH-D7090 RH-D90100 UH-D0010 UH-D1030 UH-D3050 UH-D5070 UH-D7090 UH-D90100

Enterprises
PVT-ENT PUB-ENT

Government
TXDIR

TARIFF EXPTAX

Commodity C-AGRI
C-MANUF1
C-MANUF2
C-ELEC
C-WATER
C-EDUCATION
C-MEDICAL
C-SRVS1
C-SRVS2

41049
28921
19779
1473
14
481
1062
3071
15556

115214
80878
50736

3668
73
1801
3859
10975
51504

142303
103339
59735
4124
172
2619
5403
18392
73962

170879
128983
71683
4719
317
3713
7772
30273
102859

213012
169986
91671
5577
576
6735
13136
54113
150570

155161
175533
71906
3611
597
9747
19503
66469
173914

20415
15625
12024
730
265
433
703
1813
15383

55512
46608
29105
1862
700
1848
2776
10035
54100

70062
64778
37632
2340
907
3462
4222
20588
89885

85377
86898
47497
2783
1167
5763
7117
35063
143585

106099
124812
63239
3521
1468
10950
11182
58580
252591

72586
147197
57100
2759
738
13616
14053
80312
379188

0

0

Activity A-AGRI
A-MANUF1
A-MANUF2
A-ELEC
A-WATER
A-EDUCATION
A-MEDICAL
A-SRVS1
A-SRVS2

Factors L-UNSK
L-SMSK
L-SKLD
K-AGRI
K-INDY
K-WATER
K-EDUCATION
K-MEDICAL
K-SRVS

Households RH-D0010
RH-D1030
RH-D3050
RH-D5070
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UH-D0010
UH-D1030
UH-D3050
UH-D5070
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National SAM at Market Prices, 2011-12, Rs.Crores

Households Enterprises Government

RH-D0010 RH-D1030 RH-D3050 RH-D5070 RH-D7090 RH-D90100 UH-D0010 UH-D1030 UH-D3050 UH-D5070 UH-D7090 UH-D90100] PVT-ENT PUB-ENT TXDIR TARIFF EXPTAX

UH-D7090 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

UH-D90100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Enterprises  PVT-ENT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PUB-ENT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Government TXDIR 0 42 286 2017 10600 24874 0 0 802 6743 52209 142707 314517 0 0 0 0
TARIFF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

EXPTAX 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DINDTAX 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GOVT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 554797 109470 154951

Capitala/c  SAVINGS -1661 13520 71240 109653 255834 524110 -9142 6483 57889 99562 254437 750543 641405 276305 0 0 0
GFCF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

CSTK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Rest of world RoW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Total 109745 332270 481574 632868 971810 1225423 58249 209030 352570 521554 939089 1660799 955922 276305 554797 109470 154951
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National SAM at Market Prices, 2011-12, Rs.Crores

Capital a/c RoW Total
DINDTAX GOVT| SAVINGS GFCF CSTK RoW Total
Commodity C-AGRI 0 17729 0 0 -5259| 128050(2496953
C-MANUF1 0 74045 0 2028598 141238| 890039|8453017
C-MANUF2 0 68308 0 866777 73352| 682210|5264913
C-ELEC 0 17108 0 0 0 0| 331094
C-WATER 0 18616 0 0 0 0 61189
C-EDUCATION 0 125690 0 0 0 0| 345957
C-MEDICAL 0 36757 0 0 0 0| 181264
C-SRVS1 0 73446 0 143247 0| 177471| 2705606
C-SRVS2 0 562261 0 19152 0| 317137|2955704
Activity A-AGRI 0 0 0 0 0 0|2440754
A-MANUF1 0 0 0 0 0 0]/ 6859270
A-MANUF2 0 0 0 0 0 0] 4034980
A-ELEC 0 0 0 0 0 0| 328203
A-WATER 0 0 0 0 0 0 60163
A-EDUCATION 0 0 0 0 0 0| 316903
A-MEDICAL 0 0 0 0 0 0| 176846
A-SRVS1 0 0 0 0 0 0] 2589090
A-SRVS2 0 0 0 0 0 0] 2606757
Factors L-UNSK 0 0 0 0 0 0] 1124032
L-SMSK 0 0 0 0 0 0]/ 1067951
L-SKLD 0 0 0 0 0 2001| 417613
K-AGRI 0 0 0 0 0 0| 380222
K-INDY 0 0 0 0 0 02079837
K-WATER 0 0 0 0 0 0 33110
K-EDUCATION 0 0 0 0 0 0| 234557
K-MEDICAL 0 0 0 0 0 0 95289
K-SRVS 0 0 0 0 0 02764866
Households RH-D0010 0 12598 0 0 0 6286| 109745
RH-D1030 0 36291 0 0 0 18106| 332270
RH-D3050 0 47340 0 0 0 23619| 481574
RH-D5070 0 60637 0 0 0 30253| 632868
RH-D7090 0 83598 0 0 0| 41709| 971810
RH-D90100 0 82936 0 0 0 41378(1225423
UH-D0010 0 7713 0 0 0 3848 58249
UH-D1030 0 23889 0 0 0| 11919| 209030
UH-D3050 0 35088 0 0 0 17506| 352570
UH-D5070 0 49149 0 0 0 24522| 521554
National SAM at Market Prices, 2011-12, Rs.Crores
Capital a/c RoW Total
DINDTAX GOVT| SAVINGS GFCF  CSTK RoW Total
UH-D7090 0 76212 0 0 0| 38024| 939089
UH-D90100 0 95674 0 0 0| 47734|1660799
Enterprises PVT-ENT 0 0 0 0 0 0| 955922
PUB-ENT 0 0 0 0 0 0| 276305
Government TXDIR 0 0 0 0 0 0| 554797
TARIFF 0 0 0 0 0 0| 109470
EXPTAX 0 0 0 0 0 0| 154951
DINDTAX 0 0 0 0 0 0| 399774
GOVT 399774 0 0 0 0 0] 1540296
Capitala/c  SAVINGS 0 -97415 0 0 0| 314341|3267105
GFCF 0 0| 3057773 0 0 03057773
CSTK 0 0 209331 0 0 0| 209331
Rest of world RoW 0 32625 0 0 0 0]2816152
Total Total 399774 1540296 3267105 3057773 209331|2816152

Source: Bhakta and Ganesh-Kumar (2016).
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Appendix 2: Model specification

As mentioned earlier, in this study we use the recursively dynamic CGE model
developed by Bhakta and Ganesh-Kumar (2016). The model is built around the SAM
for the year 2011-12 developed by Bhakta and Ganesh-Kumar (2016). This SAM
distinguishes 9 commodities/ sectors, 9 factors of production, and 12 household types
distinguished by their location and by the monthly per capita expenditure (MPCE)
percentile. Starting from the base year 2011-12 (the same as in the SAM), we solve
the recursive CGE model annually over the period 2011-12 to 2025-26. Conceptually,
the recursive CGE model can be considered to have two modules, viz., a core static
CGE module and an inter-temporal updating module. In this Appendix we describe the
technical features of the core CGE model and the updation module. For more details
see Bhakta and Ganesh-Kumar (2016).

Appendix Figure 1: Sectoral shares in GDP (per cent), Set-A simulations

Core static model Update parameters &
solved or time exogenous variables
period t for time period t+1

)

Source: Authors

The Core CGE Model

In this section we specify the equations of the core static model along with their
explanations. We present a glossary of all the variables, parameters, etc. at the end
of this Appendix.

Price Block
PCIF;,, = pwm;,, *x ER (1)
PM;,, = PCIF;y * (14 tmy,) )
PD; = PPR;* (1+ tind;) 3)
PFOB;, = PE;,, * (1+ te;) 4)
PWE;, == (5)
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p =Ziwxi*PSi (6)

PQum = PDip + (XQD,:) + PMyy, * (’Z—Z) @)
PS,, = PPR;, * ’;D + PE;, * XE (8)
PAg = Si(PS;* =24 ©)
PINTA, = Y;(aio;4 * PQ;) (20)

The above equations refer to different prices of the model. The Equation (1)
represents prices of imported goods including cost, insurance and freight (PCIF) which
is exogenously determined as world price (PWM) times the exchange rate (ER). The
PCIF is inflated by the import tariff (tm) to get the import price (PM) as shown in
Equation (2). The domestic price (PD) is determined by the producer’s price (PPR)
and the indirect taxes (tind) as given in Equation (3). The Equation (4) refers to export
price free on board (PFOB) is determined by producer’s price on export goods and
export tax/subsidy (te). Then the world export prices are determined as PFOB divided
by exchange rate (Equation 5). P is the weighted average of the sales price which is
taken as the numeraire in the model (Equation 6). The composite price (PQ) prevailing
in the domestic market is the weighted sum of the domestic price (PD) and the import
price (PM) as given in Equation (7). Similarly, Equation (8) gives the sales price (PS)
received by the producer is a weighted sum of domestic sales price (PD) and export
price (PE). The price of each activity output (PA) is defined as the weighted average
of sales price (Equation 9). Price of intermediate demand (PINTA) for each activity
output is the sum total of value of the intermediate input demand (aio) for that
commodity as given in Equation 10.

Production Block

QA, = a, * ((5a x QVA, TP)) + ((1 —8,) * QINTA, Hw))(ﬁ) (11)
QVA, = QINTA, * (”I’)"V/ZA) « (ﬁ«;a))aa (12)
QVA, = avag * (B(8vayq * FDy q) PP (1/pvad) (13)
Whjaq = PVAqq * QV gy » 5 oebssssToiense 00 (14)
Vi = Pl @ W 2t

(—Pvaam))
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(-pvags-1)

Whpas = PVAqs * QVAgs * 00pqss * 5o L8 (16)
QXA,; = outcompsh,; * QA, 17)
Xi = XaQXAg, (18)
RAWMATD; = ¥, aio;q * QINTA, (19)
PA, * QA, = PINTA,  QINTA, + PVA, + QVA, (20)

Domestic activity outputs (QA) are determined through the nested production
functions. The first level of nesting determines aggregate intermediate demand
(QINTA) and total value added (QVA) for each sector through the constant elasticity
of substitution (CES) production function as shown in Equation 11. In the second level
of nesting, intermediate demand for each sector (QINTA) is decided through Leontief
coefficients (aio) of input-output table which was embedded in the SAM. The multiple
of intermediate demand for each sector and the Leontief coefficient of the particular
commodity to the specific sector gives commodity wise raw material demand from the
particular sector. The sum total of commodity wise raw material demands from all
sectors gives total raw material demand for respective commodities (Equation 19).
Optimal factor demand (FD) for each labour and capital is determined through the CES
production functions as shown in Equations 12 and 13. Here multiple labour types are
defined on the basis of their education level and each labour is assumed to be mobile
across all sectors. Capital is defined for broad sectors viz. agriculture, industry and
services. As capital is assumed to be mobile within broad categories and immobile
across these categories, we define three separate factor demand Equations 14, 15
and 16 for agriculture, industry and services respectively. These equations shows,
factor price (WF) depends on total value added (QVA), price of value added (PVA) of
each activity and respective factor demand (FD). Equations 17 shows that the output
of each commaodity produced by an activity is determined through fixed shares and the
national total output of each commodity is simply the sum of output of that commodity
produced by each activity (Equation 18). Equation 20 shows that value of each activity
is equal to the sum of value of intermediate inputs and total value added for the
particular sector.

Factor Block
TNFIW = Y ((nfigs * WF;)/ER (21)
TNFOW = Y ¢(nfoqs* WF)/ER (22)

In Equation 21, total factor inflow from the world (TNFIW) at world price
depends on the net factor inflow (nfig), factor prices and exchange rate (ER). Similarly,

70



total factor outflow from the world (TNFOW) at world price depends on the net factor
outflow (nfoq), factor prices and exchange rate (ER) as shown in Equation 22.

International Trade Block

Qim = alpqim * [delqim * Mim_rhoqim + (1 - del%m) * XDim_rhoqim ]1/(—rh0qim) (23)

delqim* PD; iaa:
Mim = XDjpy # [omime i _]Sigqum (24)
(1-delqim)* PMim

X = alpx;, * [delx;,  XE;,”"™"%e 4 (1 — delx;,) * XD;, ""0%ie J1/(-Thoxie) (25)

delxie* PPRje

XEie = XDie * [(1—delxie)*PEie]Sigxie (26)
E. = i PWeXietelexpie 27
ie ie * [PWEie] (27)

Here we assume that the traded goods are close but not perfectly substitutes
with domestically produced goods, which is known as the Armington’s assumption.
Total demand of each good (Q) is defined as a CES aggregation of domestically
produced goods (XD) and imports (M) (Equation 23). The ratio of domestic goods and
import is obtained as a function of domestic price (PD) and import price (PM) (Equation
24). Similarly, total output produced (X) is specified as the constant elasticity of
transformation function of domestic demand (XD) and exports (E) (Equation 25). Ratio
of domestic supply and exports depends on the ratio of export prices and domestic
prices (Equation 26). The global demand for exports of a commodity is determined as
a function of an exogenously fixed benchmark/ reference world market price (pwex)
and endogenously determined export price (PWE) as given through Equation 27.
Thus, here we the model is based on the small country assumption where the country
cannot influence world prices.

Household Block

YH, = Y WF; = fendwys + trans, * ¥;(w; * PQ;) + remwy, = ER (28)
Sp = alpsy + mps, * YH, (1 — tdiry,) (29)
PSAV = 3,5, (30)
TC, = YH, * (1 — tdiry) — Sy (31)
CHu = ( fle + (TEtt) + |5 = Xu(flews * PQ:)|) * POP, (32)
Ci = XnCHy; (33)
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Total factor income is allocated to households by their income class. Here
households are divided in 12 income classes based on their per capita consumption
expenditure in rural and urban areas. Factor income of each income class depends
on initial factor endowment (fendw) of those households. In addition, household
income (YH) depends on total transfer income from government (trans) and
remittances (remw) from abroad (Equation 28). Income (YH) net of direct taxes (tdir)
is used to calculate disposable income of each income class. Then total disposable
income is dived into private consumption (TC) and savings (S) on the basis of average
and marginal propensity to save as shown in Equations 29 and 31. Total private
savings over all households is simply the sum of savings of individual households
(Equation 30). Sectoral private consumption (CH) is determined by linear expenditure
system (LES) with underlying Stone-Geary type of loglinear utility functions in Equation
32. Finally, the total household demand for a commodity is arrived by summing over
all households (Equation 33). The parameter values of the LES are calibrated to
reproduce the consumption levels in the SAM. The consumer price index is calculated
as a weighted average of composite sectoral prices and total consumption of each
commodity to compute real income of each income class.

Enterprise Accounts

ETINCen = Xrefendwey, r x WFy (34)
EDTAX,, = tediron, * ETINCop, (35)
ESAV,,; = ETINC,y, — EDTAX (36)
ETSAV =Y .t ESAV,,, (37)

Enterprises are divided into two broad categories, viz. private and public
enterprises. Total income of each enterprise (ETINC) is determined through total factor
endowment (efendw) of those enterprises and factor prices (WF) (Equation 34). They
pay direct taxes (EDTAX) depending on direct tax rate (tedir) (Equation 35) and save
(ESAV) rest of their income (Equation 36). Total savings by enterprises is then the
sum of the savings by private and public enterprises (Equation 37).

Government Accounts

GRD =Y, YH, *tdiry, + Yenttediren; * ETINCop; (38)
GRM = Y tmi, * pwm;, * ER x My, (39)
GRI = Yitxa tindigxq * PPRitxa * XDitxa (40)
GRGNTR = Y.s WF; * gfendwy (41)
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GR = GRD + GRM + GRI + GRGNTR + gfgrantw*ER (42)

SUBDOM = Yispa —tindispa * PPRispa * XDispa (43)
SUBEXP = —Ycteje * PEjc * Ege (44)
SUB = SUBDOM+SUBEXP (45)
GE =X:g;* PQ; + SUB + Yptrans, * X;(w; x PQ;) (46)
GSAV = GR - GE (47)

This section is related to government income and expenditure account. Total
government revenue from direct taxes (GRD) includes direct tax payments by
households and enterprises (Equation 38). Import tariff (GRM) is calculated by tariff
rates and rupee value of total imports (Equation 39). Then government revenue from
indirect taxes (GRI) is determined by indirect tax rates and value of domestic goods at
producer’s price (Equation 40). Non-tax revenue (GRGNTR) is the total income from
factor endowment owned by government (Equation 41). Thus total government
revenue (GR) is the sum of direct tax, indirect tax (GRI), import tariff (GRM) and non-
tax revenue (GRGNTR) (Equation 42). Total government expenditure (GE) consists of
government consumption, subsidies (SUB) and transfer payment to households
(Equation 46). Government provides subsidy to both domestic (SUBDOM) and export
goods (SUBEXP) as shown in Equation 43 and 44 respectively. Government savings
is calculated as the difference between government revenue and expenditure
(Equation 47).

Savings & Investment

TSAV = PSAV + ETSAV + GSAV + (FSAVW*ER) (48)
TSTKV = ),; PQ; * cstkq; (49)
Z; = wz; * TGFCF/PQ; (50)
TINV = TGFCF + TSTKV (51)

Total savings of the economy consists of household savings (PSAV), enterprise
savings, government savings and rupee value of the foreign savings (Equation 48)
whereas total investment (TINV) is divided into gross fixed capital formation (TGFCF)
and total value of stock (TSTKV) (Equation 51). The total value of stocks is the sum of
the value of stocks of individual commodities (Equation 49). Sectoral investment
demand (Z) is determined from total fixed capital deflated by sectoral prices (PQ)
(Equation 50).
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Market Equilibrium Conditions
Qi = RAWMATDl + Ci +g + CStkqi + Zi (52)
XEie = Ege (53)

Ynfendwys + Yenrefendwe, s + gfendws + nfoqy = X FDsq + nfiqy  (54)

Sim PWi * My + TNFOW + 222 = 5 PWEe % Epe + S remwy, +
TNFIW + gfgrantw + FSAVW (55)
TINV = TSAV (56)

This segment explains all market clearing conditions to determine prices of
each sector. The product market equilibrium condition is given in terms of total
composite supply of each commodity and total demand of that good. Here total
demand (Q) is determined by intermediate demand (RAWMATD), private
consumption (C), government consumption (g) and investment demand (Z) (Equation
52). Total supply of the commodity is the sum of domestic production, imports less
exports. The product prices change to equilibrate the product market. Here we
assumed that exchange rate is fixed over the period. Thus supply and demand
balance for foreign exchange market is determined by variation in foreign savings
(FSAVW) in Equation 55. Export price changes to equilibrate the demand and supply
of exports (Equation 53). Total supply of each factor depends on the factor endowment
of households (fendw), enterprises (efendw), government (gfendw) and net foreign
inflow of the factor (nfig — nfoq) which are exogenously given in the model. But total
demand of each factor is endogenously determined in the model and factor prices are
determined by equilibrating total factor demand and supply (Equation 54). Then total
investment (TINV) is determined by total savings of the economy as the model is
specified in the default case as a Neo-Classical savings driven model (Equation 56).
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Glossary

Sets
i

a
f

h
ent

ina
imm
isrv
isbd
itxd

iea
iei
ies
ine
im
ima
imi
ims
inm

Endogenous
ER
PCIF;,
PMim
PEie
PFOB,,
PWE;,
PPR;
PD;
PQim
PSie
PA,
PINTA,
PVA,

Commodity

Activity

Factors

Households
Enterprises

Time periods
Agricultural commodity
Non-agricultural commodity
Industrial commodity
Services commodity
Subsidised commodities
Taxed commodities
Exportable

Agricultural exportable
Industrial exportable
Services exportable
Non-exportable
Importable

Agricultural importable
Industrial importable
Services importable
Non-importable

Variables

Exchange rate Rupees per Dollar

Rupees import price cif

Rupees import price tariff inclusive

Rupees producer price on exportable

Rupees export price fob inclusive of export tax
Dollar export price fob

Producer price on domestic sales

Price of domestic good paid by domestic users
Price of composite good paid by domestic users
Sales price received by producers net of domestic and export taxes
Price of activity output

Price of activity - aggregate intermediates

Price of national activity - aggregate value added
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Qim

QAG.
QINTA,
QVA,
QXAq;
RAWMATD;

C;

FDsq

tdiry,
YH,

TC,
ETINC,p,
EDTAX,,,
ESAV,,,
SAVCLSR
TNFIW
TNFOW

GRI
GRGNTR
GR
SUBDOM
SUBEXP
SuUB

GE
PSAV
ETSAV

Price index of domestic goods in domestic market
Price of factors

Imports

Export demand

Exports supply

Domestic demand from domestic production
Commodity output

Total demand for composite good national
Activity output

Activity aggregate intermediates

Activity value added

Commodity output produced by activity

Raw materials (intermediate) demand

Household commodity demands by MPCE-deciles for Rural and

Urban

Household commodity demand national

Factor demand in activities national

Direct tax rate by MPCE-deciles for Rural and Urban
Household total income

Household consumption expenditure budget
Enterprise total income

Enterprise direct tax payment

Enterprise savings

Savings closure adjustment

Total Dollar net factor income from abroad

Total Dollar net factor income to abroad

Fixed investment demand

Household savings

Government revenue from direct taxes
Government revenue from import tariffs
Government revenue from domestic indirect taxes
Government revenue from non-tax sources
Government revenue total

Government subsidies on domestic consumption
Government subsidies on exports

Government subsidies total

Government expenditure total

Household savings total

Enterprise savings total
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GSAV
TSAV
FSAVW
TSTKV
TGFCF
TINV
TGOLD
VTX;
imry
imrhhy,
dor;
water;;
sanitation;
pyilr

pyihep;

pyiays;
Iry

Government savings

Total savings

Dollar foreign savings

Total value of changes in stocks

Total value of gross fixed capital formation

Total investment

Total investment on gold

Implicit tax rate on commodities with administered prices
Infant mortality rate

Infant Mortality Rate by income classes

Dropout rate

Percentage of households with access to safe drinking water
Percentage of households with access to sanitation facilities
Percentage increase in Literacy rate

Percentage increase in percentage of adults completed higher
education

Percentage increase in average years of schooling

Literacy rate

Exogenous variables

ishpvtent,
ishpubent,
ishgovt,
ipadj;
gehep,
pyipcgee;
pyihindup;
pyist,
pyisr;
pyidr;
pyihhilrp;

pyinscpa;

logpcesnp,
logpcgdp,
logpcgdphh;
pcgdpy
pcgdphh,
urb;

Initial investment share of private enterprises

Initial investment share of public enterprises

Initial investment share of Government

Initial Partial adjustment factor for investments by capital types
Percentage of government expenditure in higher education

Per year increase in per capita government expenditure in education
Per year increase in the percentage of Hindu population

Per year increase in the percentage of ST population

Per year increase in sex ratio

Per year increase in dependency ratio

Per year increase in percentage of irrigated land-owners in rural area
Per year increase in no of higher or secondary schools or colleges
per

Log per capita real public expenditure on SNP

Log per capita GDP

Log per capita GDP by income classes

Per capita GDP

Per capita GDP by income classes

Urbanisation
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pcreee;
logpcreee,
logpcrews;;
gfgrantw
pwm,
pwex;

tm;

te;

tind;

tdiry,
tediron:
aioj,
outcompshg;
avash,
hshacy,
hshsrvk,,
alfqa,
difqa,
rhoqa,
sigqag
alfqva,
dltquas,
rhoqua,
sigquag,
alpq;

delq;

rhog;

sigq;

alpx;

delx;

rhox;

sigx;
exbar;
elexp;
fendwys
efendwen;r

gfendws
SYnr
nfiwg

Per capita real public expenditure on elementary education
Log per capita real public expenditure on elementary education
Log per capita real public expenditure on water and sanitation
Dollar foreign grant received by Government

Dollar world price imports

Dollar reservation world price exports

Import tariff

Export tax

Indirect tax rate on domestic sales

Direct tax rate on households

Direct tax rate on enterprises

Input-output coefficient for activity

Commodity output composition activity

Value added share in activity output

Household share in endowment of all capital types
Household share in endowment of services capital
CES scale - National activity - output nest level-1
CES share - National activity - output nest level-1
CES rho - National activity - output nest level-1

CES elasticity - National activity - output nest level-1
CES scale - National activity - value added

CES share - National activity - value added

CES rho - National activity - value added

CES elasticity - National activity - value added
Armington imports scale

Armington imports share

Armington imports rho

Armington imports elasticity

CET exports scale

CET exports share

CET exports rho

CET exports elasticity

Base export quantities in export demand equation
Elasticity in export demand equation

Factor endowments households

Factor endowments enterprises

Factor endowments government

Share household in total factor income

Dollar net factor income from abroad
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nfowy
transy,
remwy,
nfiqs
nfoqy
frischy,
alpsy,
mpsp,
flen
mpcCp i
apchi
Yi
cstkq;
WX;
wqi
wz;
WMim
poplny

Dollar net factor income outflow to abroad

Government transfers to households

Dollar remittances received by households

Net factor exports

Net factor imports

Household Frisch parameter

Constant term in household savings function

Marginal propensity to save term in household savings function
LES floor consumption

LES marginal propensity to consume

Average propensity to consume - used to calibrate LES parameters
Government consumption

Changes in stock quantities

Output weight

Composite expenditure weight

Investment weight

Import weight

Population in each household decile
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Appendix 3: Additional results

Appendix Table 1: GDP multipliers

2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 2024-25 2025-26

Set-A simulations

1) With respect to Government consumption expenditure

RUN-01 0.04 -0.14 -0.34 -0.54 -0.75 -1.00 -1.28 -1.63 -1.98 -2.36
RUN-02 0.69 0.68 0.67 0.67 0.66 0.66 0.67 0.67 0.67 0.68
RUN-03 0.05 -0.18 -0.45 -0.77 -1.16 -1.62 -2.17 -2.94 -3.86 -4.98
RUN-04 0.63 0.62 0.62 0.61 0.61 0.61 0.62 0.63 0.64 0.65
Set-B simulations

RUN-05 0.63 0.62 0.62 0.61 0.61 0.62 0.62 0.63 0.64 0.65
RUN-06 0.62 0.62 0.61 0.61 0.61 0.61 0.62 0.63 0.64 0.64
RUN-07 0.62 0.61 0.61 0.61 0.61 0.61 0.62 0.63 0.63 0.64
RUN-08 0.62 0.61 0.61 0.61 0.61 0.61 0.62 0.63 0.63 0.64
Set-C simulations

RUN-09 0.73 0.73 0.74 0.75 0.76 0.77 0.81 0.83 0.85 0.88
RUN-10 0.72 0.71 0.70 0.69 0.69 0.69 0.70 0.70 0.71 0.72

1) With respect to government transfer expenditure to households

Set-D simulations

RUN-11 0.23 0.21 0.19 0.18 0.17 0.16 0.15 0.15 0.14 0.13
RUN-12 0.24 0.20 0.18 0.17 0.15 0.14 0.13 0.12 0.11 0.10

111) With respect to government investment expenditure

Set-E simulations

RUN-13 -0.63 -0.56 -0.52 -0.49 -0.47 -0.45 -0.43 -0.41 -0.39 -0.37
RUN-14 -0.72 -0.64 -0.59 -0.56 -0.52 -0.49 -0.47 -0.45 -0.42 -0.39
RUN-15 -1.27 -1.22 -1.20 -1.19 -1.19 -1.19 -1.21 -1.22 -1.23 -1.25
RUN-16 1.63 1.61 1.60 1.57 1.51 1.46 1.39 1.35 1.32 1.28

Source: Authors’ calculations
Note: GDP multiplier with respect to expenditure E for scenario s and time period t is calculated
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Appendix Figure 2: Sectoral shares in GDP (per cent), Set-A simulations

20

Agriculture share in total GDP (%)

i8

16

14

12

10

> B © © a > > o ~ a 2 © ©
> WG & T \9:\/ '19:» '\l‘;\’ "D;L o f\P‘nf '\‘:’n’
AT ART ART ART AR AR AR AR DT AT AP
BASE RUN-01 RUN-02 RUN-03 RUN-04

80



Industry share in total GDP (235)
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Appendix Figure 3: Sectoral consumer price index, Set-A simulations
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