- Report No. GPN(I)/Report/Rg2/2001

Gender in a Macro Economic Framework: This work was co-ordinated

A CGE Model Analysis by the Institute of Social
: Studies Trust (ISST), New
Anushree Sinha & Sangeeeta N ' Delhi, India and sponsored
National Council of Applied Economic Research by the International
(NCAER) , : Development Research
. : Centre (IDRC) of Ottawa,
India : : Canada under the Gender
March 2001 & Network Project of the
, : MIMAP programme

initiative. For more
information on the research,
refer to the ISST Website
www.indev.org/isst or
contact the authors.

IDRC 3k CRDI

Canadid

An International Network of Research and Action on Economic Policy and
Povertv Reduction



Revised Draft
March 21, 2001

Gender in a Macro Economic Framework: A CGE
Model Analysis

By

Anushree Sinha and Sangeeta, N.'

This report is presentedasreceivedby IDRC from project recipient(s). It hasnot been
subjectedto peerreview or other review processes.

This work is usedwith the permissionof Anushree Sinha.

© 2001, AnushreeSinha.

The authors are Senior Economist and Consultant with the National Council of Applied
.conomic Research (NCAER), New Delht, India. The views expressed in the paper are taose of
the authors and not of the Institute to which they belong.


RIMSD
Text Box
This report is presented as received by IDRC from project recipient(s).  It has not been subjected to peer review or other review processes.

This work is used with the permission of Anushree Sinha.
                                                  
© 2001, Anushree Sinha.



ABSTRACT'

This study attempts to examine the impact policy changes on the welfare of wemen in India. In tiis
paper a standard CGE model is extended to incorporate factors of producticn distinguished by
gender and informality. As a large section of women workers are involved in informal activitics. we
have differentiated factor of production by informality. The study distinzuishes househe!ds
deriving income from formal and the informal sector and studics the structure of such households.
The flow of value added from different sectors to the various factors of production and the flow of
factor income to different households on the basis of factor ownership differenuated by gender is
incorporated in a Social Accounting Matrix (SAM). The SAM is used here as 2 base for buildinz a

Computable General Equilibrium (CGE) model.
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1. Introduction

The importance of gender aware macro-cconomic analysis has increased with many more
developing countries including India embarking upon Structural Adjustment Programmes (SAP),
since women and men are differentially affected by such programmes. One reason for this is the
nature of participation in work. Greater competition and a need to reduce production cost generally
lead to informalisation ( Portes et al., 1989). A number of studies have revealed that the informal
sector has continued to grow faster than the formal economy in many developing countries during

eriods o.f” eéonomic reform (see Meagher and Yunusa, 1996). Further, it is observed that most of
the female work force is involved in informal activities. and there are indications of an increase in
the labour force participation of women in the informatl sector (Cagatay, Elson and Grown, 1995).
In India around 90 percent of the female labour force including helpers or unpaid workers, arc
involved in informal activities (Sinha, Sangeeta and Siddiqui, 2000). It is important to explore the
different types of work carried out by women in the informal economy and the corresponding
remunecration. Distinguishing the database by gender would enable an assessment of the impact of
alterative development strategies on both men and women and an evaluation of policies that might
improve the cconomic situation of women in particular (Duchin and Sinha. 1998). Major
macrocconomic changes also impact upon income distribution and the social sector (Stewart, 1995).
The implications of SAP for poverty is also linked to work. This is so because much of the
informal sector consists of work that is too poorly paid to meet basic human nceds or remains
excluded from the welfare or solidarity network (Hugon. 1990).

Incorporating gender in a macro framework would enable study of the impact of policy
changes on women. With many developing countries adopting SAP during the 1990s. there was
more emphasis on the integration of gender as a category of analysis in economics. Gender issues
have been considered not only at a micro, intra household level, but also integrated into macro
analysis (Beneria, 1993: Bakker, 1994). Progress in methodology has been on two fronts. The first
important area is the availability of statistical data to capture women’s labour force participation
with greater accuracy than in the past. Another important area is methods of imputation of the value
of houschold work to estimate its value in national accounts (Beneria, 1995). It has been recognised
that more accurate and conceptually sophisticated gender-sensitive statistics are useful to gencrate
quzntitative measurement of women’s work, and allow better analysis of social and economic

conditions as well, more specifically in countries undergoing structural adjustment,



As in other developing countries the Government of India-also initiated a range of policy
reforms designed to usher in a regime of greater competition with a more open and market-
oricnted economic structure since 1991, There have been major changes in industrial policies
leading to reduction in the scope.of industrial licensing. The procedural rules have been
simplificd. Entry and investment has been allowed in arcas that were carlier reserved for the
public sector. The major thrust of the liberalisation process have been wide ranging trade reforms.
bringing about restructuring and a reduction in custom duties together with a gradual climination
of quantitative restrictions on trade. In the pre-reform regime India nurtured very high impon
duties that were among the highest in the world. The tariff duty rates wcrc‘H‘dov-e.ZOO pereent
for many items in the pre reform period. Since 1991 these rates are being reduced and the
maximum tariff rate was brought down from 65 percent in 1994-95 to 45 percent in 1997-98.
40 percent in 1999-2000 and to 35 percent in 2000-2001. At present there a total of 4 custom
duty rates, r.e. 35 percent, 25 percent, 15 percent and 5 percent. The reform measures
undertaken so far have created a more open economy. Moreover, along with liberal import
policies, export promotion schemes are given further boost through setting up of special export
zones.

To understand the impact of major policy changes on women, it is essential to have a
comprehensive macro framework. In this study we build a standard computable general
equilibrium (CGE) model for analysing the impact of macro policy changes on women. Here.
gender is analysed within the formal and informal sectors of the economy because a large secticn
of women in India are involved in informal activities as noted carlier. There is evidence that
liberalisation has affected growth favéurably in India during the 90s (Srinivasan, 1998
However, impact of such policies on different socio-economic groups requires an assessment.
The purpose of this exercise is relatively narrow. It is an attempt to study the impact of trace

reforms on income distribution distinguished by informality and gender.
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The paper is organiscd as follows. Section Il describes the Social Accounting Matrix
{SAM) database, which incorporaécs the flow of formal and informal labour, distinguished by
z:nder. Section 11 describes the concept of households distinguished into different categories
and examines the structure of these houscholds in the light of activities differentiated by gender.
iz Section IV we briefly describe the model and then present the results from our simulation
exercise in Section V. Section VI concludes the paper with a discussion of future directions and

2xtensions.

IL Building of the Base SAM

The data base for a CGE model is a Social Accounting Matrix (SAM). The SAM combines
information from different sources in a consistent framework to reflect the economic and social
structure of an economy at a particular point in time. The SAM constructed in this work
distinguishes factors of production by formal and informal parts as well as by gender. We have
mapped the flow of value added from sectors to the different types of factors of production and
aiso have mapped the flow of factor eamings ‘to different types of factor owners within
houscholds, thus determining the factor incomes of these households. The major steps in building
iz base SAM for the CGE model arc explained in the following sub-sections. To complete the

SAM we have used information from other sources as well, such as savings rates which are from

MIMAP’ data analysed at NCAER.

“ Survey of 5000 houscholds conducted by NCAER to collect data for rescarch program on
Micro Impacts on Macrocconomic Adjustment Policies (MIMAP).
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IL1 Scctoral Classification

The 115 sectors as given in the input-output table of the Indian cconomy for the year 1989-90
zublished by the Central Statistical Organisation (CSO), India are aggregated into 7 scctors for
this exercise (see Appendix 1). The purpose of the aggregation is to keep the major broad scctors
which are also important in terms of the share of the formal and informal value added
¢isaggregated by gender. For example, agriculture is mainly an informal sector activity or the
censtruction sector employs a large number of informal female workers. Gender wisc percentage
shares of workers by each of the 7 sectors are presented below (see Table II.1). The other
cancern in respect of these broad sectors is to help analyse policy changes, and at the same time
croject a more macro picture of the economy. This SAM assumes that each activity produces

2xactly one good, which is entirely supplied to its commodity market.

Table I.1 : Percentage Share of Women Workers by 7 Sectors

No. | Sector ' Female Male

1 | Agriculture 51.18 26.54

2 | Manufacture 16.30 9.02
f 3 | Capital goods 0.14 1.79
4 | Construction 3.51 9.95
’ 5 | Infrastructure 2.15 11.04
i 6 | Services 15.93 2631
l 7 | Public admn. 10.79 15.36
! Total 100.00 100.00

I1.2 Factors of Production Distinguished by Gender

A distinction of the present exercise is to treat factors of production as separate for women and
mzn and consequently determine factor earnings distinguished by gender. The Annual Survey of
[=Zustries (ASI) provides information on value added (both wages and returns to capital) generated
¢+ each sector at the 3-digit level of National Industrial Code (NIC) code for registered

manufacturing. The National Account Statistics (NAS) provide information on value added

zenerated from all production sectors at 1-digit and a few at 2-digit NIC code for both registered
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and unregistered parts of these scctors, To attribute formal and informal value added distinguished
by gender to formal and informal workers diffcrentiated by gender respectively, we need to have
one to one correspondence between value added and the workers. The NAS data give tetal workers
in a sector, which needs to be broken up by different types of workers. The share of cach type of
labour, i.c., female and male within formal and informal npes of labour, in a particular sector is
generated from the National Sample Survey Organisation’s (NSSO) household survey on

employment/unemployment. Based on certain assumptiens regarding informal workers.

NIC identification of each housechold member is available through the NSSO survev data az:z
information regarding the member's status is also recorded through this survey. Such informati: =
about "working status" of each houschold member above 5 years of age is taken ir::
consideration to distinguish a worker as formal or informal. Members who have stat.:
employment reflected through drawing of regular salanv/wage or those who hire labor for the:
own household enterprises are classified as formal weorkers/capital owners. Members who w2
casual wage labourers and own account workers are informal. We make certain objectiv2
judgements to qualify these distinctions further for rural household entrepreneurs in w2
agricultural sector who are identified as informal even if they hire outside labour. Rest of -2
working class (own account workers and casual wage labourers) in agriculture are also identifis2
as informal workers. Thus, the factors of production distinguished by gender and informal ar.2
formal categories arc broken up into the following categories for each of the 7 sectors (=
aggregating NIC sectors) using NSSO data:

1. Female casual (informal) labour

Male casual (informal) labour

Female regular (formal) labour

Male regular (formal) labour

Own Account Workers (Informal Capital Owners)

AR Al

Emplovers (Formal Capital Owners)
We assume that the value added generated in a secior gets distributed to female and mz.2
workers distinguished by informality in the proporiion obtained from sample survey dew

according to average carning rates.” Hence, though in this exercise we do not cistingui:-

4 - . . . [, .
The average carning rate is weighted by shares of diffzrent types of labour (i.c., femals and
male within formal and informal workers) and their waz2 rates so that it captures the differentiz



between formal and informal production scctors, the value added is distinguished by that
gencerated by formal and informal workers differentiated by gender. The wage rates that have been
used are not at the sectoral level but at the overall level. Out of the total value added the wage
income is taken out to provide the total capital income. Further, eapital carnings are distinguished
into formal and informal carnings on the basis of information on own-account workers and

cmployers.

To summarise, the NAS provides total number of workers in each of the 3-digit NIC sectors.
without any break up between labourers, employers, own account workers. There is no further
information about how many of the workers belong to unregistered and how many in registered
part of these sectors. We impose the formal/informal proportions of the estimated female and
male workers on the actual number of workers as given by National Accounts. This methodology
at present allows us to break up workers by gender and informality adhering to the overzil national
accounting as given by NAS. We thus obtain one to one correspondence between all types of
workers and value added for each sector remaining within the overall information given by the

NAS on value added and workers.

I1.3 Structure of Labour and Earnings by Gender

NSSO’s Employment \Unemployment Survey is used to get the information about the male-
female factor ownership proportion as noted above. Moreover, factor owners distinguished by
gender are distributed across the 7 industry sectors using the survey data. It is observed that
women are mostly engaged as casual labourers rather than regular labourers. It is scen that nearly
80 percent of the employers are male. The difference in percentage between men and women is
smaller in the case of own account workers (OAW), though women still constitute less than 40
percent of the total OAW. Overall, on an average 78 percent of the worker populaticn (which

includes both labour and capitalist) is male and only 22 percent are female workers.

Factor owners are related to their factor earnings and since it is difficult to distinguish capital
earnings by gender from the available data collected by the statistical office, we do nct break up
carnings of OAW and employers by gender. This implies that incomes originating zom such

activities are neutral to male/female distinction in this study.

carning rate of the different types of labour.
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The percentage of different types of factor owners by sector is presented in Table 1.2, Table 11.3
Z:nicts sectorwise distribution of factor carnings. Scctoral value added by gender is computed by
ziing the wage rates for different types of labourers (NSSO report) differentiated by gender as
wuted carlier. Information on wage rates is at the overall level and is not scctor specific. Casual
tzzourers arc considered to be informal workers and so casual labour earnings arc the informal

&sour incomes. Capital earnings are distinguished into formal and informal at present on the basis

o7 information on capital ownership.

TABLE I1.2: PERCENTAGE DISTRIBUTION FACTOR OWNERS BY INDUSTRY SECTORS

(percentage)

Agri-  Manu- Capital Constr- Infrastru- Services Public Total

sector facture goods uction  cture admn.
Culture

factor Of l 2 3 4 5 6 7 8

Zroduction

- . 11.79 6.02 0.15 9.18 0.42 3.49 4.4] 6.73
iCasual Labour:

‘Female

- . 1927 18.80 14.34 68.24 6.41 2898 24.16 2:.15
:Casual Labour:

Male

. 0.10 1.51 1.57 0.08 3.87 571 13.04 332
Regular Labour:

~emale

‘ o054 11.835 2741 2.34 5526 1395 5839 19.16
Regular Labour:

NMale

Ow 59.27 4598 20.03 18.97 8.56 22,74  0.00 3212
i Jwn account

worker (IF)

- 9.04 15.82  36.51 1.20 25.49 2313 0.00 13.52
.zmployer (F)

jTot’xl 100.00 100.00 100.00 100.00 100.00 100.00 100.00 160.00




TABLE 11.3: PERCENTAGE DISTRIBUTION FACTOR EARNINGS BY INDUSTRY SECTORS

Sector Agri-  Manu- Capital Constr- Infrastru- Services Public Total
facture goods ucti dmn.
Culture actu g tion cture aamn
~actor Of I 2 3 4 5 6 7 8
“roduction

- 4.79 2.75 0.02 4.53 0.08 0.44 091 2.31
Casual Labour:

“emale

- 11.65 14.97 3.28 58.67. 2.12 6.31 870 1190
Zasual Labour:

\Male
0.16 1.21 1.03 0.21 2.05 4.03 12.24  3.06

Regular Labour:
-emale

. 1.0l 13.56  25.77 9.43 41.73 24.77  78.15 2341
Regular Labour:
\Male
- 56.42  39.69 2426 2278 9.91 47.03 0.00 3792
Jwn account
~wvorker (IF)
- 2597 27.82 4565 4.39 44.11 17.43  0.00 21.40
zmployer (F)
Tohi 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

"W

Sectorwise distribution of labour force shows that, as much a 12 percent of all workers in 1

"

zzricultural sector are female casual workers. However. they get only about 5 percent (see Tat
[23) of the total value added generated in the sector. Female casual labourers in azricultir-z
contribute a substantial share in work participation, but obtain 33 percent less earnings per uzz
<7 labour compared to the\ir male counterparts. Of the total labour force in the constructioz
s2ctor, 9 percent are female casual labourers and they retain 4.5 percent of the value addad of this
szctor. In manufacturing the female casual labour forcz constitute 6 percent of the tota: worke::

i~ the sector and carn about 3 percent of the sectoral vaiue added.

I1L Activities of Houscholds
Tre activity of cach member within a household is obwined from the NSSO's 50™ rourd sur =
iNSSO, 1993-94). We have used only labour force activitics (i.e., the different izctors

cruduction such as casual female labour, casual male le3our, cte.) for building the SAM as a bes




data sct for the CGE model. However, 1t is important to understand the structure of 2 houschold
and also the contribution houschold members make towards the well being of a houschold

through domestic and other unpaid dutics.

states that In a developing country most houscholds operate within an informal system and their
number even increase with modernizziion (Duchin ,1998). The hypothesis we have is that
housecholds carning income through infczmal activities will have a different economic behaviour
compared to households ecarning from formal activities.. It has been observed that informal
houscholds consume more of agriculturzl products (see Appendix II). Informal houscholds face
uncertainty of income flows and are also outside of security rights. It may be noted here that apant
from categorising households as merely formal or informal it is meaningful to have other socic-
economic characteristics to distinguish tae houscholds. It 1s possible that at certain high level of
carnings the difference in behaviour of fcrmal and informal households may be marginal. However.
most of the households involved in infarmal activities are poor. It has been estimated that $6
percent of households in India can be termed as informal and 39 percent of the population residinz
in such households are below the poverty line. Furthermore, a large proportion of women are
involved in the informal sector and as such belong to informal houscholds (Sinha, Sangeeta and

Siddiqut, 2000).

The houscholds are first distinguished as rural or urban. Next households are classified as formal
and informal by classifying the NIC. NCO and the “Type” codes of houscholds as formal-
informal. The “Type” code formulated ca the basis of composite household information, and the
household NIC and NCO codes are provided by NSSO. Households in the urban region are
classified as formal with “Type” codes as employers and regular wage eamners. In rural regions.
exceptions are households with NIC agriculture; even with formal "Type" code, such households
are classified as informal. Finally, households are classified into different income levels, ie..
poor, middle and rich within each broad category. The households are then scrutinised to identify
the different types of workers and factor owners distinguished by gender that make up the
household. Further, the inclusion of non-labour force activities of household members iz

important as much of women's time is devoted to "reproductive™ rather than market activities.

Ihe term is now familiarised by feminist economists to describe the many unpaid services
provided in houscholds mainly by womea for maintaining social well being and welfare of the
houschold (see Elson, 1995 and Fontana and Wood, 2000).



TABLE 11 : DISTRIBUTION OF FEMALE MEMBER ACTIVITY WITHIN FORMAL /INFORMAL
HOUSEHOLDS (PERCENT)

RURAL URBAN RURAL: INFORMAL URBAN
. FORMAL FORMAL INFORMAL
}~~.;.i‘1.»\LE Poor | Middle | Rich | Poor | Miédle | Rich Poor | Middle | Rich Non- Poor | Middle | Rich {Total
Agr
| Lab 1.56 3.16 3.95 1.84 0.54 1.57 7.61 1.23 0.52 3.07 8.73 0.29 0.04 5.23 '
.40
F Lo 1.77 0.22 0.04 1.64 9.25 3.63 0.16 0.09 0.01 0.91 0.00 0.01 0.00 0.50 ‘
e 4.31 7.1 6.11 0.17 1.09 2.57 4.79 3.63 3 6.19 1.28 0.21 1.25 4.59 I
ap
e 0.00 2.66 1.25 0.21 0.43 2.61 0.30 0.10 0.14 0.43 0.18 0.01 0.06 0.35 l
“Can
) 2.16 2.21 0.34 3.13 114 0.57 11.83 10.98 9.84 6.81 3.10 2.19 1.37 822 !
Unpaid Helper
) 12.79 [15.35 11.68 19.99 12.44 10.95 ]24.70 16.02 1425 |17.41 13.30 ]2.70 2.7 18.88 !
Worker {
. 0.08 154.08 44.53 |71.28 [69.58 70.80 [35.03 }39.56 41.89 145.13 63.02 {7391 76.70 146.14 i
Domestic workers ‘
. a|37.13 [30.57 43.79 |18.73 [17.97 1825 {40.28 4442 43.86 |37.46 23.69 12338 20.58 134.98
Other HH duties® i
- 52 [0.94 0.29 13.31 |15.20 |6.44 108.52 [15.48 |2.02 [38.05 [9.30 {4.09 0.75 21391 |
Fotal Members
by Activity
('Mil) '
(Percent){(100) {(100) (100) {100) 1(100) (100) |(100)  {100) (100) {(100) (100) J(100) 100y [(10mM :
R ]
S , TABLE IIL.2: DISTRIBUTION OF MALE MEMBER ACTIVITY WITHIN FORMAL /INFORMAL
HOUSEHOLDS (PERCENT) . ’
RURAL FORMAL URBAN FORMAL RURAL: INFORMAL URBAN
INFORMAL 'I
MALE Poor | Middle | Rich | Poor ! Middlec | Rich Poor | Middle | Rich Non- Poor | Middle | Rich [Tatal .
Agr
{ Lub 16.51 1.68 0.17 19.91 7.22 1.48 17.65 3.81 2.03 20.85 4.16 3.06 0.00 15.97 |
E Lab 44.56 57.89 5120 [41.43 2388 |46.23 |[1.21 2.36 2.21 2.80 2.13 0.73 0.21 1.67 }
| Cun 24.20 31.01 29.56 |1.66 11.36 {1243 {32.97 36.28 130.65 40.77 42,56 [12.3] 0.00 34.91 {
E Cun 6.83 5.35 1403 |8.79 1999 134.75 |[3.63 2.88 3.76 1.40 7.81 5.82 6.21 5.55 |
6.02 3.03 5.04 25.08 3273 14.08 40.97 52,77 ]52.59 28.44 34.68 6627 79.33 |35.57 |
Unpu:d Helper i
Worker 98.73 98.96 100.00 [96.88 95.19 19896 196.43 9810 [91.24 97.25 91.33 [48.18 85.75 |96.66
Orne




(I 0.44 (.00 2.14 3.50 0 1073 1.85 0.80  [6.46 1.5 6.03 7.52 7.65

. 1.89
"Doszstic i
WOry 2rs
Othas 1 noal 0.60 0.00 0.98 1.30 0.31 1.71 110 2.30 1.09 2.05 4.29 6.60 .44
s
dutiz 7
. LIa 1,14 0.50 17.42 11.49 [16.28 |121.81 |14.67 |2.38 34.34 |5.31 0.91 0.13 1228.96
Iotal Membere:
by Activity
("Mily
‘ (Percent:ir ) (100) (100) |(100) (100y  |(100) 1(100) (100) (10O (100) (100)  [(10D) (100)  [(100)

The above tables further show that female work force is mostly informal and even in formal

T LS

—:ral houscholds females are engaged more as informal workers. Moreover, in all types of

zcuseholds, female workers contribute to household work much more than male workers.
= :rther, the share of female unpaid workers s much higher than female paid workers in all
zcuseholds, whereas, the share of male paid workers is higher than the share of male unpaid

~arkers in all houschold categories.

o The CGE Model

w2 have discussed the data as a base for the modeling structure. We now characterise the
:zznomic system generating the data. One way of viewing a SAM is to consider each recorded
Tzansaction as the outcome of a (constrained) optimisation problem faced by one or more agents
:7the economy. Thus, for example, factor income flow from firm to houschold reflect the firm's
azour demand given the demand for their output, the nature of technology, their capital stock
-~ 1=d the price of labour. Similarly, a household’s consumption of items such as manufactured

mcds, reflects the utility maximisation given their income and prevailing prices.

e can think of a (general equilibrium) model as a systematic and internally consistent
2escription of the behavioural relations, constants and market clearing conditions, which could
suve generated the SAM. Moreover, the specific form of the model will determine how the
T.stem reacts when perturbed. It is important to stress that any SAM will be consistent with an
=Inite set of rival models. Unlike econometric analysis, the process of calibration allows all

~udels to fit the baseline data equally well.

e CGE model developed is of the type discussed in Devarajan, et al (1996), which are widely
-:ed trade focussed models for developing countrics. In this model we intend to characterize the

znsequences of changes in trade policy for the distribution of income between the formal and
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mformal factors (Sinha 2xd Adam, 2000) distinguished by gender and across a variety ;3
souschold types. The distributior: of factor income flows, both formal and informal by genu:r.
setween houschold types s treaied as parametric, obtained from the baseline data. In fuzr:

wersions of the model, we would zttempt to endogenize this distribution mechanism.

This is a real ecconomy modcel. Therefore, real consumer demand functions and producer sup:s
Zunctions are homogencors of czgree zero in the aggregate price level. Here at present ==
abstract from macrocconcmic considerations, so that the government is not restricted t
calanced budget. Thus putlic sec:or deficits or surpluses can take place. The ﬁnallyc?ikn'g, of thaie
can be carried out throug: a tax or rebate on private sector saving leading to crowding -ou: :r
zrowding -in of private imv zstmer.2 through a neoclassical closure system. In a limited sense -
—odel is recursively dynaric. The first period solution of the model defines a vector of put_c
znd private sector gross czoital formation. Net capital formation is combined with exogen:zs
Zepreciation cvolving cap:al stock. This leads to capital stock built up ‘between periods™ suzz
Zwat the new capital stoch. invesiment is available at the beginning of the next period. ™ :
zahibrate the model to a stzady-state equilibrium in which net public and private investmen: =
zte baseline is zero (gross investment exactly matches depreciation) so that the capital stoci.
zenstant. This allows us to analysz the impact of trade reforms in a focused manner. Thus wiz
ro exogenous shock the madel exactly replicates the bascline indefinitely’. The model is bu:iz

written using the GAMS pragramming language.

IV.1.1 The Goods Market

“ve adopt standard goods market specifications. Firms are assumed to be perfectly competitive
22d produce a homogeneous output which can either be sold to the domestic market or exportez
[= the current version of the model all firms are price takers for all imports. The model consists
< 7 productive sectors, each producing a single representative good or service as noted above.
Cross output is determined >y fixed-cocfficients Leontief production structurc where
izzermediate inputs are com>ined with value added. Value added is determined according to
Cubb-Douglas production functions for all sectors of the economy. In the present model.
cowever, the capital stock evolves over time in order to equalize real sectoral rates of return, W

zssume ownership of a homauzenous sector-specific capital. The distinction of the capitzi as

" There is no labour supply crowth assumed in the model at present.



formal and informal provides a link of capital income to household income. In the model capital
prices arc equalized but the sectoral decomposition of capital between formal and informal
capital is defined exogenously from the calibration data. The purpose of this specification is to
define the flow of capital income to households. In future versions of the model we aim to
develop a structurce in which there are two capital stocks, which are no longer perfect substitutes.

and there exists an explicit market for the two types of capital.

The level of government capital formation also determines the level of private sector output in
this model (see Appendix I1I). We assume that the government produces two forms of capital: a
‘sector-specific’ capital good which is required only for the production of government services
(such as government offices ctc.); and a ‘public good’ capital (for example in infrastructure). The
latter enters the production function of all private sector firms without competition, so that

higher public spending raise private output in all sectors.
Labour Markets

We assume that the supply of the four labour types. i.e., formal and informal labour distinguished
by gender is fixed within the period. Since firms are profit maximizers and all the four types of
labour, consisting of both female and male labour is mobile, the average wages for each broad
labour type are driven towards the value of their marginal product in each sector. However, the
observed scctoral wage distribution is maintained and sector-specific wage rates are not
cqualized across sectors (for a given labour type). The scctoral wages are distributed around the
mean wage for each skill type according to a fixed wage distribution matrix. The distribution
matrix may be considered as wage rigidities, which might arise from variation in skiil, or union

power in certain sectors.

1V.1.2 Allocation mechanism in Goods Market

In this system each productive sector goods are distinguished between tradable and a domestic
variant. The economy is assumed to be a price taker for all tradable goods, under small country
assumption. However, domestic goods and factor prices are fully flexible. Output can be
consumed or applied to the formation of the capital stock, and is sold either to the domestic
markct or exportcd. On the production side, the model assumes that the domestic and export

variant of the good are imperfect substitutes so that the firm cannot switch their output costlessly



for imports and

pe = pler(l+1x)

for exports.

As stated earlier, domestic and traded goods are considered as imperfect substitutes so that
consumers and producers make decisions over composite consumption (Q) and output (X). On
the basis of the CES/CET aggregation functions the true price aggregates for these two

composite are defined as:

.- pd XD, + pm M,
pe, )

Py

for consumption prices, and

_ pd, XD+ pe E
= _—

!

P9,

as aggregate output price.

In this system the crucial domestic price pd is endogenously determined which is the (implicit)
price of domestic output. Composite demand by households anc aggregate firm-level production
determine Q and X. The CES/CET functions define the optimal combination of tradable and
domestic goods based on embodied preferences in these finctions. Under small country
assumption pe and pm are given exogenously. Therefore, relative price changes required to clear
the market for domestic goods will define the equilibrium valve of pd. All other prices in the
model are for accounting conventions. As production involves bzth intermediate goods «nd value
added it 1s necessary to partition the total output price into the relevant prices for the two
components. Intermediate goods consist of quantities of Q agzregated according to the input-

output matrix aji which are priced at the aggregate price pe. [t is then possible to cerive the



—

rplicit price of value added as the difference between the net price of aggregate output and the

rrice of intermediate inputs
ma, = pg, (1= pt)- Zaﬂpcj
J

Zcmposite commodity Q can be used for final or intermediate consumption as mentioned abo 2
oo for capital formation. Capital formation in this system has two dimensions. The decision o
(mvest is made on a destination basis: a firm in scctor i decides to increase its capital stock Dki.
Tre composition of capital goods in the sector would determine the price of one unit of this
zzoital. One unit of capital stock in, say, manufacturing may require a certain amount of capitzl
z:zods, a certain amount of services (for example building services) and a certain amount of

ccnsumer goods. All of these sectoral inputs are prices at pci and are combined according to 2

zzzital composition matrix bji. Therefore, the price of capital by destination is defined as
—
.:,"‘1 - Zbﬂpcj
J
~inally, we define two price indices for convenience which are useful. These

2-z the consumer price index,

CPIl =3 wce, pc,

z=d the GDP deflator, PGDP = GDPV A/RGDP .

IV.2 Households

{= the model the households form a distinctive feature. In this exercise thirteen different
zcusehold types have been identified. Household types are first distinguished by regions 2
waich they belong (denoted R for rural and U for urban). Further, the households are identifi=3
zs formal and informal households (denoted F and I). Finally, houscholds are classified into thrzz
= four (in the case of rural informal) per capita consumption levels (denoted 1, 2, and 3 where >
Zznotes the highest income/wealth houschold and [ the lowest. The bascline facior flcw

-2 ationship, which provide a mapping from factor demands by firms to houscholds (:z¢ Tat

W

(% .Dare obtained from the base Social Accounting Matrix.

v



Table 1V.1.Houschold Classification and Factor Flows

Distribution of Factor Incomes (percent)

Houschold Casual Labour Regular Labour | Capital Income
Type ! Income Income

Female | Male Female | Male | Informal | Formal
RF1 0.2 1.3 3.4 5.2 1.0 1.0
RF2 0.1 0.3 4.1 3.0 1.0 1.0
RF3 0.0 0.0 21| 13 0.0 1o |
UF1 4.0 8.3 1471 215 0.0 4.0
UF2 11.0 14.5 4.1 2.9 1.0 9.0
UF3 4.0 8.7 2791 28.1 0.0 7.0
RI1 51.6 30.9 871 13.0 34.0 37.0
RI2 2.8 2.5 2.0 3.5 12.0 6.0
RI3 0.2 0.3 0.4 0.7 2.0 2.0
R14 25.9 32.7 13.91 12.5 18.0 12.0
Ull 0.2 0.3 18.0 3.0 6.0 7.0
Ul12 0.1 0.2 0.6 0.3 3.0 7.0
Ul13 0.0 0.0 0.1 0.0 2.0 6.0

Notes: [1] See above for explanation of household types.

(2] Capital income share equal for net profit and consumption of capital.

The exogenous allocation coefficients are defined from the base line data, which are thzn used 10
map the factor income generated into gross houschold income. Gross household income i
obtained by augmenting factor income by government income transfers and private remittances
from abroad. Net of dircct income taxes. as paid here only by formal scctor housciolds and

savings, this income is allocated to consumption across the composite goods where the zg

price of consumption good is defined as:

PC, = PD,XD; + PmM,




Q B,
The consumption function is a Cobb-Douglas for cach houschold type, where a matrix describes
houschold consumption shares across the different goods by houschold type (sce Appendix 11).
At present we have this as a first approximation: it is possible to introduce an alternative

consumption function specification such as a variant on the lincar expenditure system.

IV.3 Savings and Investment

The model has a simple neo-classical savings driven investment closure. Foreign savings are
exogenously given and the level of domestic savings determines total investment. Households are
assumed to have a constant propensity to save out of their net of tax gross income, however, the
propensity are different across household types. Government savings are exogenous. After
determining the exogenous public sector investment requirements, the sectoral allocation of the
residual investment is defined by a return sensitive function where firms’ demand for (their own
sector-specific) capital is a function of the differential between the sectoral real rate of return and

the cconomy wide average (r;- r)

(DK, + DKG)]

pub

D1+ 0(r, - r))[SAVING — pk
) ‘ Pk,

!

Investment by sector of demand is translated into a demand for investment goods, which are

mainly machinery and construction services, determined by the capital composition matrix by

ID,=> b DK,

IV.4 Macrocconomic Balance and Dynamic Specification

Three conditions determine macroeconomic balance. The first is that the goods market clears.

0,=>CD,,, +ND, +GD +ID,

I



The second is that the external balance constraint is satisfied.

MNFA=Y p"E +aid+ Y rmif, =y p""M,~debtsery

Iih .

and the third is that the labour market clears .

Z Ll,lf = L_

[ Ic

The above constraint taken together implies that by Walras Law the savings equals invesment
constraint is satisfied ex post. For each time this defines a solution which is defined in terms of
market-clearing prices and quantities for goods and factors and a vector of savings and

investment demand. These latter vectors determine the dynamics of the model.

The dynamic version of the model is strictly recursive. Therefore, at the beginning of each
period, agents inherit rcal stocks of physical capital. Firms and households update these stocks

according to the dynamic equation

K‘Pu = .K‘Pu—l (1 - ¢: ) + DKII

so that the new capital stocks enter firms’ production functions the following period.

The other version is static where capital is fixed across sectors, and is used to study the :mpact ¢
any exogenous change in a comparative static framework. (See Appendix III for complete model

equations).

Welfare Function

As the model is square, the equal number of equations and endogenous variables results in a
unique solution. Therefore, a separate maximand is not absolutely necessary to solve the model.
However, the GAMs software requires a maximand to implement its solution algorithm. [t is
possible for any variable to be sclected as the maximand (for example real aggregate outzut). In

this exercise it is meaningful to define a specific welfare-based objective function.



e utility function ¢ houscholds is defined in terms of their level of consumption (of private
2d public goods) using a standard iso-clastic inter-temporal form

= t-c

«v(c - -

U, = J1 Hew) e di (1

11_ I-¢
wiere (3 is the discownt rate and v(.,.) =u(cp) .Y anp which defines private welfare in terms of the
cza! discounted value of private and public consumption where X, is the level of recurrent
sovernment output ¢ is the weight of government output in private welfare). While uncertaking
222 simulations as cozsidered below we assume the limiting case of e=1, which simplifies the

w2irare function to:

[V

U=p Z ., log H’CD,M’ X b (1

hh
willt Inwyy, as househcld weights basad on the relative size of each houschold type (see Adam ar.2

=zvan, 1998).

V. Simulatien Expcriments

During the 90s there have been major changes in tariff rates in the process of ezonomic
ceforms undertaker by the government. In Table V.I we present the percentage crange in
custom rates for tze manufacturing and the capital goods sector for the period (991-9Z
tirough 1998-99. Ir: this section we examine the distributional consequences of trade reforms.
We have designed taree simulations taking into consideration the cumulative changes in tariff
rates as shown in Table V.1. We have used the static version of the model for a combarative
s:atic analysis in simulation | and 2. In simulation 3 we use the dynamic version 0 as to
capture the longer run fiscal consequences of trade reforms. In Simulation I, impon :ariff of
e manufacturing szctor is reduced by 50 percent; in Simulation 2, import tariff of thz capital
¢2ods sector reducsd by 17 percent; and in Simulation 3 we hypothesise a 50 percen:

szduction in tariff rates of all tradable sectors.

~e



Table V.I: Percentage Change in Secetoral Custom Rates

for the Period 1991-1992 to 1998-1999

Year Manufacturing Capital
Goods
1991-92 -3.20 6.67
1992-93 -9.23 -17.19
1993-94 -13.21 -41.51
1994-95 -16.59 22.58
1995-96 -1.56 -13.16
1996-97 3.48 18.18
1997-98 -11.54 5.13
1998-99 1.88 2.44
Cumulative -49.96 -16.86

Source: Economic Survey, various issues.

We present below in Table V.2, the average tariff rates by sector in the base case and for the

simulation scenarios. As noted the simulations have been designed by taking into

consideration the actual changes in tariff rates that have taken place in the 90s. The lower

tariff and the resultant lower import prices would change the relative demand for domestic

goods to imports in cach sector. These changes depend on the reduction of tariff rates and

the clasticities of substitution. The values chosen for behavioural parameters follows

common practice in similar CGE models applied to low income developing countries. Here

we have assumed that price elasticity of substitution in consumption is less than unity.

Given common Armington elasticities for all sectors, the import share and tariff rates will

play the main role in variation in sectoral production levels and sectoral prices.

Table V.2 : Application of Post Liberalization Cumulative Change in Tax Rates

CUSTOM DUTIES [as percent of the world price]

Custom Rates New Custom Rates

Base l994-9§ 7 Simulation 1 Simulation 2 Simuization 3
Agriculture 0.37% 0.37% 0.37% 0.19%
Manufacturing 30.19% 15.10% 30.19% 13.10%
Capital Goods 36.75% 36.75% 30.50% 18§.28%
Construction 0.00% 0.00% 0.00% 0.07%%
Infrastructure 0.00% 0.00% 0.00% 0.05%
Scrvices 0.00% 0.00% 0.00% 0.09%%
Pub. Administration 0.00% 0.00% 0.00% 0.09%%

o
(V%)



Reduction in tarifl reduces the distortion between domestic and world price of tradeables but

this is accompaniced with a loss in revenue, at least in a static sense. In this modetl the level of

public investment is a determinant of private sector output. Therefore, in the dynamic version

of the model changes in fiscal situation influences private sector behaviour. The fiscal response

as assumed in the present model leads to a decline in revenue. This is translated into a decline

in government savings and hence government capital formation. Since government capital

formation has a positive externality for private profitability this fiscal contraction leads to a

general reduction in private sector profits which squeeze domestic profitability arising from the

higher level of import penetration.

In the dynamic version double pressure on private

profitability leads to decline in total capital stock in the economy substantially in the long run.

Table V.3 : Input-Output Cocfficient Matrix and Changes in Domestic Consumption Prices

Change in domestic Consumption

prices
Agr. | Mfg. | Cap. |Cons.| Infra | Ser. | Pub. [T.PRO | Sim 1 |Sim2 Sim3
D (%) | (%) (%)
Pl P6
I 2 3 4 5 6 7 8 9 10 I 12
Agriculture 0.119/0.120{ 0.002{ 0.047}0.010{ 0.032{ 0.005{ 317061 -1.20 | 0.16 | -0.94 | -1.26
Manufacturing | 0.049| 0.316]0.247| 0.318}0.133{0.047| 0.041| 376027 -5.88 | -0.07 | -6.97 | -5.73
Capital Goods | 0.005{0.014]0.173(0.004}0.045/0.007{ 0.011{ 40418 -56.78 |-10.83 |-80.34|-67.58
Construction | 0.006{ 0.001|0.008| 0.003{0.001{0.012{ 0.029{ 118773 18.32 | 3.45 | 2371 | 15.90
Infrastructure | 0.009|0.124/0.058,0.051{0.188/0.048{ 0.031} 194503} -3.26 | -0.27 | -3.30 | -3.20
Services 0.020{0.089{0.101| 0.067| 0.133{0.100{ 0.099 357745} -0.91 | 0.19 | -0.28 | -1.54
Pub. Admn 0.000; 0.000{ 0.000{ 0.000{ 0.000{ 0.000{ 0.000{ 135967 0.00 0.00 | 0.20 | 0.00

As consumption of domestic manufactured goods decline due to higher imports, thzre is a

corresponding decline in intermediate capital goods. The price of composite consumgzion for

capital goods fall more sharply in simulation 1 compared to composite price of manuizctured

goods even though the import price of manufacturing falls more sharply. The capite.

sector uses a very high share of manufacturing intermediate goods. Therefore a fal!

coods

mn the

price of manufacturing goods would reduce the price of capital goods because of ths input-




~utput structure. Morcover, exports rise very sharply in capital goods given the clasticites and

2xport structure. As a result domestic import price (pm/pd) of capital goods risc very sharply
25 scen from Table V.3, When import tariff rate of capital goods is reduced by 17 percent.
e consumption price of capital goods decline most sharply. The input-output structure
shows that the intermediate demand for capital goods is high for its own production. The
mtermediate demands from other sectors are not very high for the capital goods sector. In
zasc of simulation 3, import prices of all tradable sectors (sce Table V.4) fall duc to an across
the board tariff reduction. As a result again consumption price of capital goods fall very

sharply.

Table V.4: Impact of Trade Reforms on Prices and Relative Prices

BASE Sim | Sim 2 Sim 3

Pl | Pé6

Relative Price

Export Relative Price

~zriculture 1.00 1.23 -0.16 0.95 1.29
\fanufactures 1.00 4.42 0.09 4.70 422
Zapital 1.00 11.75 2.46 19.62 24.12
—anstruction 1.00 4.67 0.10 499 7.85 .
~irastructure 1.00 3.70 0.29 4.46 3.63
Szrvices 1.00 0.95 -0.20 0.59 1.58

Import Relative Price

~zriculture 1.00 1.23 -0.16 0.77 1.10
LIznufactures 1.00 -7.69 0.09 -7.44 -7.86
Z:zoital 1.00 11.73 -2.22 3.55 7.44
Zanstruction 1.00 4.67 0.10 4,99 7.85
_mirastructure 1.00 3.70 0.29 4,46 3.63
Sarvices 1.00 0.93 -0.20 0.59 1.58
2ol 1.00 -2.69 0.05 -2.64 -2.83

Noter PI=First simulation period; P6= Last simulation period.
Impact of Trade Liberalisation on Production and Trade

The impacts of the tariff reduction on sales, production and trade arc presented in Tesle V.2
czlow. We sce that in casc of simulation I tariff on manufacturing is reduced by 50 zercen:

implying a very large absolute reduction in tariff rate of this sector (sce Table V.2 As &



result, imports of this sector increase and exports also experience a marginal rise. So even
though there is decline in domestic sales, domestic production improves very sliglnl'\". In case
of simulation 2, tariff on capital goods are reduced by 17 percent. There is a reduction in
import price of this sector and imports rise for capital goods. The fall in domestic prices
feads to an increase in exports and decline in domestic sales. As a result domestic output of
capital goods experience a contraction. In case of simulation 3 we assume that tariff rates are
reduced for all sectors uniformly. In case of manufacturing sector imports fall and domestic
oroduction is diverted towards export market with a fall in domestic sales. This is a "classical
" tariff reduction situation. In case of capital goods, we see (Table V.5) imports of this sector
declines and there is a substantial increase in exports of this sector. Tariff reduction occurs
contiguously with the liberalisation in other sectors, so there is a decline in input cost for the
capital goods sector as price of manufactured goods fall. At the same time exports of capita!
zoods sector rise drastically. The domestic price of capital goods sector falls more sharply
than the import price of capital goods. Therefore, the relative import price rises (Table V.5~
and this leads to the fall in imports in this sector. Viewed in the aggregate, however. the
economy’s demand for imports rises and this is matched by an increase in export preduction.
The substitution effect 1s sufficiently strong to offset the small aggregate income efizct from
the removal of the trade distortion. Hence aggregate domestic output shrinks slightly in the
short run. As noted above the level of investment declines in the long and so overall output

declines more sharply in the long run.



Table V.5: Impact of Tariff Reduction on Output and Trade

BASE Sim | Sim 2 Sim 3
Pl | P6

Imports
Agriculture 3,803 -0.62 0.15 -0.20 -3.32
Manufactures 88,039 5.66 -0.05 5.51 3.15
Capital 16,990 -7.03 1.04 -3.60 -6.35
Construction 17,311 -1.81 -0.04 0.00 0.00
Infrastructure - 0.00 0.00 -1.95 -4.17
Services 3,655 -1.12 0.11 -0.95 -3.72
Total 129,798 2.63 0.10 2.98 0.55
Exports
Agriculture 3,802 1.23 -0.09 1.09 -1.58
Manufactures 60.2531 2.79 0.09 3.06 0.06
Capital 3,454 9.80 1.18 13.18 16.22
Construction - 0.00 0.00 0.00 0.00
Infrastructure 12,340 3.69 0.40 468 1.09
Services 21,778 0.26 -0.18 -0.07 -1.43
Total 101,605 2.54 0.10 2.86 0.35
Domestic Sales
Agriculture 313,259 0.30 0.03 0.37 -2.52
Manufactures 315,796 -0.49 0.02 -0.43 -3.00
Capital 36,964 1.04 -0.63 -1.05 -1.17
Construction 118.773 -5.67 -0.35 -6.87 -7.72
Infrastructure 182.163 0.90 0.18 1.31 -1.58
Services 335.967 -0.43 -0.04 -0.51 -2.58
Total 1,438.889| -0.47 -0.04 -0.56 -2.68
Output .
Agriculture 317,061 0.31 0.03 0.38 -2.51
Manufactures 376,027 0.04 0.03 0.14 -2.50
Capital 40,418 1.83 -0.49 0.27 0.48
Construction 118,773 -5.67 -0.55 -6.87 -1.72
Infrastructure 194,503 1.08 0.19 1.53 -1.41
Services 357,745 -0.39 -0.05 -0.49 -2.51
Total 1,540,494 -0.27 -0.03 -0.33 -2.47




Impact on Factor Remuncration:

The factor intensity in the base level is presented in Table V.6. We sec that the manufacturing

scctor is less intensive in both male and female regular labour. In case of simulation 1. there is

contraction in scctors like manufacturing as well as in construction which are less intensive i

regular male labour and cxpansion in scectors that are more intensive in regular male labour.

So the relative remuneration of regular male labour rise the highest in this simulation (sce

Table V.7).

Table V.6: Worker Composition by Sectors

Casual Casual Regular Regular Total
Female Male Female Male Labour
Percentage Share of Workers by Type % Million

SECTOR (Base Level)
AGRIC 37.20 60.80 0.30 1.70 100.00 | 421
MAN 15.78 49.22 3.96 31.04 100.00 | 168
CAP 0.35 32.98 3.6l 63.06 100.00| =3
CONST 11:49 85.48 0.09 2.94 100.00 | 278
INFRA 0.63 9.72 5.87 83.79 100.00 | 2=4
SERV 6.70 55.59 7.11 30.60 100.00 | 5i3
PUB 44] 24.16 13.05 * - | 0258.39 100.00 | 389
ALL 12.37 46.27 6.11 35.24 100.00 | 2239

The opposite is true for casual male labour. In case of simulation 2, there is relative contraction

in capital goods and construction sector, but there is not much expansion in other sectors. As a

result the average wage rate of male regular labour rises less sharply in this simulaticn (see

Table V.7). In case of simulation 3 the level of investment declines with lower govermemnct

savings leading to lower private investment.

Now cach worker has less capital and s less

productive leading to a decline in marginal product of lesour, With built in assumption «f full-

cmployment and competitive market, the result of the wzriff change is a decline of rea. wage

over time. This results in absolute decline in casual real wages (more so for male casua! wage

carners) and a moderate growth in wages for the regular “workers in the long-run.



N

Table V.7: Impact of Trade Reforms on Wages and Consumption

BASE Sim | Sim 2 Sim 3
Pl P6

v Real Wage rate

«_asual female 71.47| -1.57 0.15 -1.32 -4.81
<_asual male 98.57| -2.72 0.01 -2.77 -6.72
s 2aular female 191971 0.57 0.37 1.31 -1.84
< 2aular male 254.63 1.52 0.47 2.45 -0.89
HH Consumption

! 5123.60; 4.37 0.32 5.07 1.77
52 3372.60| 3.83 0.27 4.4] 1.35
53 1312.50; 4.32 0.29 5.15 2.41
71 13586.10] 3.88 0.44 4.86 1.20
72 11585.30{ 3.8l 042 4.73 1.29
53 3565.20]1 3.36 0.49 4.65 1.33
R 85338.80] 1.78 0.12 2.04 -1.21
2 13139.40f 2.43 0.16 2.78 -0.24
R 5223.20] 2.81 0.18 3.19 0.50
! 17993.70| 2.05 0.16 2.39 -0.83
o 9852.00] 2.15 0.14 2.44 -0.86
2 4667.60 1.87 0.13 2.15 -0.84
3 3238.80] 2.20 0.15 2.51 -0.13
“selfare 16.26] 0.11 0.01 0.13 -0.04

zinusehold Income Structure and Welfare

~=e table on income sources of each type of household is presented in Table V.8. We see that
=:¢ major share of income of formal households is from regular male labour. In case of
I::"Jrrpai hg'G‘!d]OldS, the higher earning shares are from casual workers and own account
wcrkers.” So as regular male wages improve in all the simulations, the formal houscholds
serefit. Together with improvement in regular wages, the prices of manufactured items decline
Z.¢ to tariff reduction. Hence real consumption by formal houscholds increases reflecting

tmarovement in their welfare. This reflects the fact that with tariff reforms in non-agricultural

.z present an overall welfare measure of all types of houscholds. As public consumption are




=20 paid for at the peint of consumption these do not enter houschold consumption in the usual

coasumption based welfare measures. However, we need to add back the value of public goods

12 an increase in welfarc. So, we also assume that houscholds bencfit from the level of
=>vernment production. Houscholds' utility is defined in terms of their level of consumption of
c2:h private and public goods. (Sce Scction 1V). We find that welfare gain (see Table V.7) is
tizher in simulation [ as compared to simulation 2. In case of simulation 3, trade reform has an

initially positive effect raising social welfare marginally by 0.13 percent. As the fiscal

distortion begins to materialise, however, this welfare effect diminishes so than by the end of

=2 3" year, welfare declines marginally from the baseline.

N

Table V.8: Structure of Factor Ownership by Households

Lab- Cas: |Lab- Cas:|Lab- Lab- Informal |Informal |Formal |Formal  iTotal
Female |Male Reg: Reg: Capiualist: |Capitalist: |Capitalist: |Capitalist: |
Female |[Male Female Male Female {Male
RF1 0.24 4.91 6.01 70.21 115 10.78 0.00 6.72 l 100.00
RF2 0.28 6.10 10.58 | 60.04 254 12.37 2.41 3.89 I 100.00
RF5 0.00 0.00 12.52 | 58.06 0.00 0.00 1.45 27.98 l 100.00
Lrl 0.63 7.34 6.38 71.15 0.00 0.00 0.26 14.24 l 100.00
;L'FZ 0.23 1.53 11.20 | 59.64 0.51 4.00 0.63 22.26 . 100.00
CES 0.00 0.00 | 7.34 56.35 0.00 0.00 1.04 . 35.09 | 100.00
:> R1l 4.18 17.70 0.65 7.95 5.73 44.39 1.33 18.06 ! 100.00
RIZ 0.94 4.61 1.21 16.39 5.05 54.74 0.52 16.35 ‘ 100.00
;RIE 0.00 0.00 1.41 17.14 4.89 47.19 0.90 23.49 l 100.00
:KRH 2.19 13.15 2.34 16.19 6.92 41.13 1.77 1631 ‘ 100.00
EL'“ 1.85 23.12 2.00 6.79 2.060 37.94 1.02 25.28 ' 100.00
iz 1.19 S.10 1.74 6.16 2.55 33.20 0.36 <6.71 I 100.00
Ci 0.00 0.00 0.00 0.00 37.13 0.00 332 £9.55 I 100.00

Note: Formal and Informal capitalist arc not differentiated by gender in the base SAM a5 vet.




Table V.9: Pereentage Change in Real Earnings of Female and Male Workers

Simulation | Simulation 2 Simulation 3
Pl P6
Houschold Female Male Female Male Female Male Female Male
Type
|
RF1 3.11 3.78 0.29 0.36 3.77 4.57 0.69] 1.25
RF2 1.49 428 0.13 0.41 1.78 5.19 -1.57 1.94
RF3 1.21 4.32 0.10 0.41 1.43 5.24 -1.96 1.99
UF! 2.20 3.64 0.20 0.54 2.65 4.40 -0.59] 1.06
UF2 331 3.87 0.31 0.36 401 4.68 0.96| 1.37
UF3 3.05 4.27 0.29 0.41 3.69 5.18 0.60| 1.93
R1l 1.26 0.63 0.10 0.03] 1.51 0.68 -1.881  -3.11
RI2 1.50 2.65 0.13 0.24] 1.80 3.18 -1.55)  -0.31
RI3 1.22 3.19 0.10 0.29| 1.45 3.84 -1.95] 0.45
RI4 2.12 1.09 0.19 0.08] 2.56 1.26 -0.69]  -2.47
Ul 1.15 2.45 0.09 0.22! 1.37 2.93 -2.041  -0.59
uI2 1.26 .63 0.10 0.13] 1.50 1.92 -1.89]  -1.72
Ul3 1.15 4.33 0.09 0.41] 1.36 5.25 -2.04| 2.00
l I
Total 2.01 2.58 0.18 0.23 2.42 3.09 -0.85| -0.42

The impacts of the simulations on the female and male earnings within different types of
households are reported in the Table V.9. In these simulations formal households gain more than
informal households, because males form a higher shares of such households and the:r earnings
rise more sharply (depending on the value added distribution of the affected sectors) ccmpared to
female earnings. In simulation 1, regular wages rate for male workers rise the righest. In
simulation 2 average wage rate of male labour rises less sharply and again in simulation 3 both
male and female regular wage rates increase with male rates more sharply than female rates (sce
Table V.7). We see that in all cases regular wage rates of male workers rise more saarply for
reasons noted above. In case of casual wage rates, female casual wage rates fare better than male
casual wage rates. The earnings of households change as a result of the wage rate chenges. The
above table reveals that the male earnings increase more than female earnings for near’. all types
of households except for rural poor and non-agriculture informal households. We czn explain
this by studying the worker composition of these households and the change in wage rtes due to
these simulations. The percentage of casual male workers in rural informal peer and non-

agriculture houschold is very high as compared to other informal households and share of regular

(UP]
I



~male labour is very small, The lower rise in the casual male wage rate than the female casual

~wage rate results in lesser benefit for males in rural®poor and non-agriculture houschelds.

However, in all other types of houscholds the carnings of male workers rise more in comparison

to carnings of female workers as a result of the 3 simulations.

V1. Conclusions and Future Directions

Tariff reduction leads to welfare gains (measured as rise in real consumption expenditure of
houscholds) in all households as prices fall. However the formal households gain relatively mere.
2s the regular wage rates increase marginally, whereas in comparison casual wage rates surier.
This implies that men wage earners benefit more than women wage earners as they form a larzar

share of workers in formal households.

I is realised that in a gender-oriented CGE model, the proportion of female workers shouid

r

(8]

motivate the choice of production sectors. We have scrutinised a more disaggregated se
ciassification so that the sectors with higher female labour intensity can be identified. In Apperdix IV w2
rresent a further break up of the 7 sectors used in the present model to a reclassification of 10
ectors, These 10 sectors are obtained by aggregating the production sectors as given in the 1989-
90 input-output table. FL;nhcr, these 10 sectors are disaggregated from the current 7 sectors used
in this study, so that certain sector like manufacturing is broken up further to highlight the shzre

of women workers in these sub-sectors of manufacturing.

So far our simulations are local approximations based on the assumption that factor/gencer
croportions do not alter (although there may be top level substitution of capital for lajour). To
actually take it further requires more research on economic structure. For example. we would
r2ed a theory (and hence a structural model) about way in which formal and informal facicr
markets function and how gender discrimination works. We might want to model two separa:z
labour markets for men and women that would require investigation about how these twa
markets work. The Indian Statistical Office has completed a pilot study on the Time Usz Surve:
znd it will be possible to use time use data to some extent from this source in the near Juture, -,

fight of the impact of globalisation on informalisation with likely rise in sub-contracting, it hes

[P}
()
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also become important to have in('&rmaiion on homc"bﬁrscd work, such as garment manufacturing
and food processing. The CGE model should be modificd to incorporate supply response to the
informalisation of labour force. As demand for informal labour rises there could be an increase in
wage rates. Supply of labour would respond to the wage rates. however there will be supply side
constraints, which will be different for females and males. Further, incorporating “reproduction
services" as a production scctor would allow determination of demand for this service as any
cther market good. However, it is important to be able to determine the opportunity cost of such
services. Also it will be useful to have different price elasticity of demand in the reproduction

sector (see Fontanz and Wood, 2000) .

More information on female and male members of a household will help in obtaining the
differential earning and expenditure preferences by gendér. The information on activities will
Zetermine the resources that women and men can generate. How household income is allocated by
zender 1s a matter of research. It is important to establish any difference in houschold behaviour that
:riginates due to the female/male ratio in a household. The question is how can one theoretically
mcasure any such pattern of houschold behaviour. At one extreme is the “unitary™ houschold
where all household income (form whichever source) is pooled. In this case. household
zonsumption patterns arce independent of the gender composition of household labour supply
and hence income). At the other extreme is what could be called the “partitioned™ household
«here there 1s no pooling of income. As a consequence aggregate houschold consumption
catterns would reflect the gender composition of income and labour supply. The most probable
sizuation is that there is some bargaining that takes place in a household that determine the
zcusehold's pattern of Consumption. The bargaining power will depend, in part, on the gender
zomposition of income and labour supply, but will also reflect other determinants of household
zargaining (such as male and female reservation wages. asseis brought by different members into
Z:e household, and other, possibly unmeasurable, factors such as cultural norms). Endogenising
zurgaining power of women in the model will enrich the understanding of female response to

:xrernal forces during the process of globalisation.
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APPENDICES

APPENDIN I: AGGREGATION SCHEME FOR 7 INDUSTRY SECTORS

S. No. [Sectors 1089-90
Agriculture sector including forestry, fishing etc. (00 - 022
2 Manufacture of food products 033,036, 0=8
Production of indigenous sugar, gur, clc. 033-034
‘[Manufacture of Beverages, Tobacco and Related products 037,039, 040
Manufacture of Textile products 031 -049
Manufacture of wood and wood products: Furniture and fixtures 033-051

Manufacture of batteries, household electricals, etc

Other manufacturing industries incl.mfz of paper and paper products & printing,
publishing & allied industries

Manufacture of watches and clocks

Manufacture of leather and products of leather, fur & substitutes of leather

082-088. 060

0:2.053,08%. 098

0%”

052-055

Capital goods and manufacture of office, computing and accounting machinery and
parts

Manufacture of transport equipment and parts

073-082,084
08

09" - 096

085,

Construction

063

Mining & quarrying

Manufacture of rubber, plastic, petroleum and coal products, processing of nuclear
fucls

Manufacture of basic chemicals and chemical products ( except products of]
petroleum and coal)

02:-032,0:8-0359

054-057
067 - 068
06--071

Manufacture of non-metallic mineral products 0>~ -075
Iron and Stcel 0 ‘0:/7
Manufacture of miscellaneous metal products 10102
Electricity. gas and water su.oplv

A Trade, hotels and restaurants 107. 108
Communication services 1064
Real estate, banking and insurance 102-$ A
Education, scientific and research services 11z
Health and medical services 11z
Other services including transport services and storzze and warehousing 102 -105. 114

Public administration and defence

112

courcee: Input-Output Transactions Table 1989-90, Central Statistical Qrganisation, (1997), Go-2rnment ~.;

~~Jdia. New Delhi,




APPENDIN H : PROPORTION OF CONSUMPTION EXPENDITURE BY HOUSENOLD TYPES FOR 7 SECTORS

-

Agriculture  [Manufacturing |Capital - |Construction [Infrastructur {Scrvices [Public  * [Total
Goods c Admn.
INSTITUTIONS ! 2 3 4 5 6 7 8
POOR:RF 5.433 34216 0.000 0.000 8.518] 31.833 0.000{ 100.000
MIDDLE:RF 4.988 50.223;  0.000 0.000 3.617{ 41.172 0.000{ 100.000
RICH:RF 2.094 67.640|  0.000 0.000 2.817] 2744 0.000{ 100.000
POOR: UF 0.886 23.729]  0.000 0.000 S1.733]  23.632 0.000| 100.000
MIDDLE: UF 0.931 24.653]  0.000 0.000 45.480] 28.935 0.000] 100.000
RICH: UF 0.375 14.409{ 0.000 0.000 67.068] 18.1-8 0.000{ 100.000
POOR: R I 44.479 26.019(  0.000 0.000 4.825| 24.677 0.000{ 100.000
MIDDLE: R1 25.575 32.543]  0.000 0.000 2272 39.6i0 0.000| 100.000
RICH: R1I 44.230 +3.075|  0.000 0.000 2,294 10.401 0.000[ 100.000
NON-AGR: R 37.302 24.592]  0.000 0.000 8.9621 29.124 0.000| 100.000
POOR: UI 24.419 34.976]  0.000 0.000 5.550[ 35.033 0.000{ 100.000
MIDDLE: U1 35.310 18.761 0.000 0.000 2.646] 43.284 0.000| 100.000
RICH: U1 37.075 26.889]  0.000 0.000 3.316] 32.719 0.000] 100.000
TOTAL 32.156 28.226{  0.000 0.000 12.014}  27.603 0.000{ 100.000




Appendix 111 : Model Equations

Prices

Import Prices:
wm

pm, =p"er(l+1m,)

Export Prices:
pe, =per(l+1x,)

Consumer Prices:
_ pd, XD, + pm,M,

e 0
Output Prices:
_ pd XD, + pe E,
pq; = P

!

Value added Prices:
pva,=pq,(1-pt,)- Y a,pe,
J

Capital Prices:
J

Consumer Price Index:

CPI = Z we, pe,
J

GDP deflator:

'"‘ PGDP___GDPVA
RGDP

Output and Factors
Aggregate production function:

ile

X, = AD T, L% KP ** KG °*

Average wage determination:

<0



A’l l)"ala/l_/!.'
Vo L

ide *de

wa, =

Labour market equilibrium:

Z Ll,lc = L/L’

1

CET output aggregation:

X, =AT [y, EF + (1-y,)XD1"*

PRV O
Xl’): z[( 7. J(ﬁ”

Q, = AC[6M 7 +(1~8)XD <]V *

Output share equation:

Consumer good aggregation:

Consumption share equation:

M

5 Y pa) 17
D, {(1 -5 J(p—"?”

Current Demand

Intermediate goods demand:
ND, = Z a, X,
J

Consumption Demand:

D, = C1esx‘thhh (I=s,,)0=1,)
' pa(+it))

GDP (value added):

GDPVA = Z pva, X,

Real GDP:



7

RGDP =Y X, - ND,

Government

Government value added price:

Z H’alc LIJ;‘ub,lc L/mb,lc
pvapuh =

Af

fub

- CGovernment current expenditure:

7 — ¥
G/\ - (p"/arub + Z al,pubpcj )Xpub
J
Covernment revenue:

GR =TARIFF + DUTY + INDTAX + DIRTAX + PTAX

[mport tariff revenue:

TARIFF =) tm M, p"er

Export duty revenue:

Z te,E, p,

DUTY =—4————
(1+te)

Domestic indirect tax revenue: T '3
INDTAX =) it,pc,y CD,,.
! Ic

D:rect tax revenue:

DIRTAX =3 t,,Y,,
hh
Zzoduction tax:

PTAX = Z ptpg, X,



N

Government current savings:

GOVSAV =GR - GX —er.debisrv — Z CPIl.trns

hh

Income, Savings and Investment

Gross profit, net of interest costs:

RK =pva X, - Zu'ak\}’ L
Ic

1lc ~ide

Sectoral profit rate:
. (RK, = DEPRC))
' KP

!

Average profit rate:
> (RK, - DEPRC,)

2KP,

F=

ross household income gencration

Y, =T} Z wa ¥V L, +TL2A, Z RK, + T (1-24, )Z RK, + CPl.trns,, +errmit,,
Ic ' [

tdc e

Household saving:
HHSA I/hh = Sthhh (1 - tlt‘)

Firms investment function:

IT,(1+ 6(r, = F)[SAVING - pk ,,, (DK ,,, + DKG)]
- Pk,

DK

t

LX)
Demand for inv3liggnt goods:

ID, = Z b,DK, +b, ,,(DKG + DK ;)
J

Capital stock dyndmics.:
KP =KP, (1-¢,)+ DK,

Depreciation:



DEPRC, = ¢, pk,KP

Total savings:

SAVING =" HHSAV,, + GOVSAV + aid.er

hi

Equilibrium Conditions

Balance of payments:

ANFA = Z prE, - Z p"M, +aid + Zrmit,,,, — debtsrv

hh

Commodity balance:

Ql = ZCD:,M + ]le + IDI

hh

Objective Function

(cles, hh) (gles)

U = Zh\vhh lOg HICD’f;xlc.r) X(“xla)
hh

pub

.

Variable List

Endogenous Variables

pm Domestic price of imports.
pe Domestic price of exports.
pd Price of domestic good.

pc Price of composite good.
Pq Price of composite output.
pva Value added price.

pk Destination price of capital.
CPI Consumer price index.
PGDP GDP dcjator.

X Domestic output.

XD Sales of domestic output to domestic market.
Q Total composite supply.

M Total imports.

L, Total exports.



GDPVA Total valuc added.

RGDP . Real GDP.

L Labour demand.

Wa Avcrage wage by skill-type

ND Intermediate demand.

CD Consumption by houschold.

Y ‘ Houschold income.

GX Government recurrent expenditure

GR Government recurrent revenuce
GOVSAV Government recurrent surplus
TARIFF Tariff revenue

DUTY Export duties

INDTAX Indirect taxes

DURTAX Direct taxes

PTAX Production taxes

r Real sectoral profit rate.

r Real average scctoral profit rate.

RK Gross sectoral profit (net of interest costs).
HHSAV Household saving.

DK Investment demand by sector of destination.
IDi Investment demand by sector of origin.
DEPRC - Depreciation by sector.

SAV ING Total savings.

INVEST Total investment

Exogenous Variables

er Nominal exchange rate.

p™" World price of imports.

p* World price of export.

tm Import tariff rate.

tx Export duty rate.

it Indirect tax rate.

pt Production tax rate.

t Direct tax rate.

S Savings propensity.

KP Sectoral capital stock.

KG Public capital stock

DKG Government investment in public goods.
DKpub Government investment in government capital.
Trns Government transfers

debtsrv External debt service (USS).

rmit Remittances from overseas (US$).

NFA Net foreign assets (US$).

aid Forcign gross aid flows (USS).

L Labour supply.

Technical, Behavioural and Policy Parameters

45



Calibration Parameters

a, input-output coegcients.
£, capital-composition cocgcients.
we, weights for consumer price index.
AD, Production function shift parameter
Yk Wage distribution matrix
AT, Output CET aggregation function shift parameter
7 Output CET share parameter
AC Consumer good CES aggregation shift parameter
& Consumer good CET share parameter
TieSipn Consumption shares (by sector and household)
zles Government sahre in GDP
2. Depreciation rate
bw Household welfare weights
—~ ~Exogenous”Parameters
]
el Production function tabour shares
ek, Production function private capital shares
g, Production function public capital shares
Sid CES transformation parameter
¢, CES substitution parameter
7 Investment share parameter
- Investment responsiveness parameter.
S Formal profit share

b Labour income allocation parameter
T un Formal Capital income allocation parameter
T Informal Capital income allocation parameter

16
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Appendix 1V: Percentage Share of Women Workers by 10 sectors

No. | Scctor Female Male
I | Agriculture - 51.18 26.54

2 | Beverages . 5.53 0.40

3 | Textiles 4.27 2.29

4 | Other Manufacturing 6.49 6.33

5 | Capital goods 0.14 1.79

6 | Construction 3.51 9.93

7 | Infrastructure 2.15 11.04

8 | Combined Services 8.62 13.74

9 | Other Services 7.31 12.57
D 10 | Public admn. 10.79 15.36
Total 100.00 100.00

Note:  Aggregation from 115 sectors from Input-Output Transactions Table 1989-90.





