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Abstract

In this paper we study the economic evolution between 1960 and 1995 of two states in India

— Maharashtra and West Bengal. During this period West Bengal, which was one of the

two richest states in India in 1960, has gone from a relative per capita income of about

105 percent of Maharashtra to a relative income of around 69 percent. Our diagnostic

analysis reveals that a large part of the blame for West Bengal’s development woes can

be attributed to: (a) low aggregate productivity (b) poorly functioning labor markets and

sectoral misallocations. We find that sectoral productivity and labor market allocation

wedges were strongly correlated with political developments in West Bengal, namely the

increasing vote share of the leftist parties.
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1 Introduction

In 1960, two of the three richest states in India were Maharashtra and West Bengal. Ma-

harashtra, home state of Mumbai (Bombay), was a center of commerce, industry, finance

and arts. West Bengal, home state of Kolkata (Calcutta), was a center of manufacturing,

and it had the social and physical infrastructure that came with Calcutta’s past as the long-

standing capital of the British empire. Over the next three decades, however, the two states’

economies diverged as West Bengal under-performed relative to Maharashtra. Both states

experienced growth, but West Bengal grew more slowly.

Drawing on data from multiple sources, we are able to quantify the extent of West

Bengal’s decline. According to our calculations, by 1993, its per capita output had fallen

almost 35 percent relative to Maharashtra’s. For a pair of regions at the top of the heap

to diverge at a rate exceeding 1 percent a year for almost 35 years is remarkable in and of

itself. What makes the experience of West Bengal and Maharahstra even more remarkable

is that these two regions are located within the same country, and, as such, are subject to

the same national policies.

The purpose of this paper is to better understand the relative decline of West Bengal

and to shed light on the broad output and factor markets that may be the key sources

of the decline. We believe this examination is a necessary first step to the ultimate goal

of ascertaining the state-specific policies, institutions, and/or degree of implementation of

national policies that may be the root causes of West Bengal’s under-performance.

Our data analysis is mainly conducted from the prism of neoclassical growth theory.

We first document the decline in West Bengal’s per capita GDP relative to Maharashtra.

We also find that the manufacturing sector share of West Bengal’s output dropped sharply
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during this period from 22 percent to 15 percent, while Maharashtra’s manufacturing share

increased. The flip side of this differential performance in manufacturing was agriculture.

While both countries’ agricultural sector share of total GDP declined, West Bengal’s fell far

less than Maharashtra’s.1

We then turn to aggregate growth and (relative) levels accounting. Using data assembled

from numerous sources, we find that West Bengal’s under-performance can be attributed

primarily to differences in TFP growth. These differences accounted for about 60 percent of

the differential performance of West Bengal’s per worker GDP relative to Maharashtra’s per

worker GDP between 1961 and 1991. Human and physical capital account for the remainder,

with human capital playing a slightly larger role.

To pursue the sources of the decline further, we conduct a model-based diagnostic exercise

that identifies the margins that may have been responsible for the performance disparity.

Specifically, we employ a methodology recently developed by Cole and Ohanian, Chari,

Kehoe, and McGrattan, and Mulligan. This methodology involves creating the empirical

counterparts to the firm and household first order conditions from a neoclassical growth

model. If efficiency or optimality holds, then the ratio of the left-hand side to the right-hand

side of a first order condition should be one. To the extent this ratio does not equal one,

a "wedge" exists, possibly caused by policy distortions. A key feature of our diagnostic

framework is that it has three sectors, agriculture, manufacturing, and services. This allows

us to account for the differential sectoral performance of the two states that we documented.

For the manufacturing and services sectors, we find that about 30 percent of the differ-

ential output performance is due to labor market inefficiencies or wedges. The labor market

1The share of total GDP of the other key sector, services, increased in both states. Agriculture, manu-

facturing and services comprise about 90 percent of output of these two states during this period.
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wedges indicate that the marginal product of labor in West Bengal’s manufacturing sector

was too low relative to labor’s marginal product in the services sector. The remaining 70

percent difference is attributed to differences in sectoral productivity. Interestingly, we find

that agricultural productivity in West Bengal relative to Maharashtra remained unchanged

between 1960 and 1995. However, there was an increase in the relative agricultural share of

the labor force in West Bengal during this period. This positive agricultural employment

effect was the primary reason for the relatively muted decline in agricultural’s share of output

in West Bengal.

Guided by the diagnostic results, we investigate one proximate explanation for the dif-

ference in the relative performance of West Bengal. We find that our measured wedges are

strongly correlated with political developments in West Bengal, namely the increasing vote

share of the leftist parties over the last 35 years. The vote share of the leftist parties, in

turn, is positively correlated with the incidence of industrial action, strikes, lockouts etc..

The incidence of industrial action in West Bengal (measured by the ratios of days lost to

days worked) increased sharply in the mid-1960s and thereafter has remained at about three

times the level in Maharashtra. This suggests to us that an increase in the bargaining power

of labor in West Bengal may have been a significant ingredient in the relative decline of West

Bengal.

We find the results interesting on two counts. First, as alluded to above, we are unable

to find a similar example of two regions within the same country, who were jointly at the

top of the income distribution at some point in time, exhibiting such a marked difference

in economic performance over a 35 year period. Indeed, even looking at the cross-country

income data it is hard to find similar cases. As pointed out by Kehoe and Ruhl (2003), there

are a couple of cases like New Zealand and Switzerland which showed 40 percent declines
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in per capita incomes relative to the USA between 1960 and 2000. However, New Zealand

(4 million people in 2000) and Switzerland (7 million) are tiny when compared with West

Bengal (80 million) and Maharashtra (97 million). Second, the correlation of the measured

wedges in sectoral labor allocation conditions and sectoral productivity with the vote share

of the leftist parties point to promising avenues for quantifying the effects of aggressive

pro-labor industrial work rules as well as state sanctioned industrial action.

Our paper is related to Besley and Burgess (2004) [3]. [3] use similar data to study

the evolution of the manufacturing sector across Indian states. Based on a detailed study of

amendments to labor regulations in different states, [3] construct an index which classifies

each state as being either pro-labor, neutral or pro-employer. They find that pro-worker

legislation reduced growth of manufacturing output, investment and employment. Moreover,

pro-labor regulation also slowed down the rate of poverty reduction. While our results are

consistent with the findings of [3], we should note that their index classifies bothWest Bengal

and Maharashtra as being pro-labor. Hence, their index is not directly informative about

the different development patterns of these two states.2

In the next section we describe the data and document some of the broad stylized facts

between the two states. We then employ a growth and levels accounting framework to

calculate the broad sources of growth in each state, as well as the sources of differences in

per capita income. In section 4, we use a standard neoclassical growth model to conduct

some diagnostic tests on the data. Section 5 evaluates some potential explanations for the

diagnostic results, and section 6 concludes.

2As further support for our diagnosis of the labor market being the problem in West Bengal, [3] report

that "West Bengal was also a state which had the greatest body of pro-labor regulation passed in state

legislature."
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2 Key Stylized Facts

In this section we present a few key stylized facts. Our goal is to illustrate the magnitude of

the decline in West Bengal’s per capita net state domestic product (NDP) relative to that

of Maharashtra. We also examine the role of different sectors - agriculture, manufacturing,

and services, in the decline.

Our data draws from several sources. Our primary source on state domestic product data

is the detailed India data set put together by the Economic and Political Weekly Research

Foundation (EPW). This data covers state-level sectoral and aggregate data. In addition,

we employ price data from the World Bank data set on India assembled by Ozler, Datt,

and Ravallion (1996). We draw our population numbers from the India Census. Lastly, we

employ the Annual Survey of Industries (ASI), as well as some of the data from Besley and

Burgess (2004), to obtain manufacturing sector numbers. The Appendix provides details on

how we construct our variables, but the most salient issues are discussed here.

In order to compare per capita incomes across states, we splice several constant-price net

state domestic product (NDP) series covering 1960 through 1993. The series are normalized

to 1993 prices. That is, in 1993, real NDP in each state equals nominal NDP. The resulting

series are still not comparable across states, because aggregate prices may differ across states.

To make state-level comparisons possible, we employ two consumer price indices from the

World Bank data set, one for industrial workers and one for agricultural laborers, which are

adjusted for inter-state price differences, i.e., they are all expressed relative to an all-India

price index. For each state, we take an average of these two indices in 1993 and then divide

this average by Maharashtra’s average. We multiply this ratio by the constant-price NDP

series. Lastly, we divide by population for each year, where population in years between
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Figure 1: Real per capita income relative to Maharashtra; Major Indian states, 1960 and

1993
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Figure 1 shows the state-level distribution of per capita NDP in 1960 and 1993, expressed

relative to Maharashtra. Maharashtra was the third richest state in 1960, while West Bengal

was the richest state in India with a per capita income that was about 5 percent higher

than Maharashtra’s. However, by 1993, West Bengal’s per capita income had fallen to just

69 percent of Maharashtra’s. Meanwhile Maharashtra became the second richest state. In

addition, the fall in West Bengal’s relative income was the largest drop in percentage point

terms across all the states.

In Figure 2 we plot the time series evolution of the per capita state domestic product

(SDP) of Maharashtra, West Bengal, and the rest of India. The figure suggests that the
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Figure 2: Per capita NDP: Maharashtra, West Bengal, Rest of India, 1993-94 prices
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decline in the relative per capita income of West Bengal has been going on for decades, and

that even as West Bengal is losing ground to Maharashtra, the rest of India is catching up

to West Bengal.3

A fall in income of this magnitude in such a short period of time by a leading economy is

rare. To put this in perspective, consider the OECD countries’ performance relative to the

United States between 1960 and 2000. Kehoe and Ruhl (2002) use the Penn World Tables

data to show that the two countries that suffered sharp drops in their per capita income

3It is worth pointing out that population in West Bengal and Maharashtra have followed very similar

paths. West Bengal’s population has been between 86 and 88 percent of Maharashtra’s between 1961 and

1993. So differences in per capita NDP performance cannot be attributed to unusual population dynamics.
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relative to that of the United States were New Zealand and Switzerland. Both declined by

about 40 percent relative to the United States. However, the population of New Zealand and

Switzerland in 2000 are 3.9 million and 7.2 million, respectively. By contrast, the population

of West Bengal in 1991 (2001) was 68 million (80 million). The relative decline of a region

that is 20 times as populous as New Zealand and 10 times as populous as Switzerland, and,

moreover, is within the national boundaries as the faster growing regions, is what makes this

case study so compelling.

We next turn to the sectoral performance of the two states. In particular, we are interested

in determining whether the poor performance of West Bengal can be accounted for primarily

by poor performance in a particular sector or by poor performance in all sectors. Accordingly,

in figure 3 we present the agriculture, manufacturing, and services share of (current price)

NDP for the two states in 1960 through 1995. The figure reveals that agriculture’s share of

output declined in both states, but the decline was much more pronounced in Maharashtra.

A second major difference is in the evolution of the manufacturing sector. In Maharashtra

manufacturing increased its share of output between 1960 and 1995, while in West Bengal

the manufacturing share of output decline from 20 percent to 15 percent in that period.

Manufacturing in West Bengal experienced a de-industrialization. The share of services in

output increased similarly in both states.

The striking difference in manufacturing performance leads us to do undertake a further

analysis of the sector in the two states. We do this by analyzing survey data on the registered

manufacturing sector drawn from the ASI. The advantage of the survey data on registered

manufacturing is that it contains detailed data on capital and employment. We should note

that registered manufacturing comprises, on average, 80 percent of the manufacturing sectors

in West Bengal and Maharashtra.
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Figure 3: Sectoral share of output
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Figure 4: Relative registered manufacturing output
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Figures 4-6 show the evolution of manufacturing output as well as manufacturing output

per unit labor, capital, and employment in West Bengal relative to Maharashtra over the

period 1960-95.

The message of these figures is that starting from an initial position of roughly equal size

in manufacturing withMaharashtra, there was a secular decline in output, labor productivity,

and inputs in West Bengal during the next 35 years. For capital (as well as investment), West

Bengal was ahead of Maharashtra in 1960, but subsequently declined to about 40 percent of

Maharashtra by 1995.

To summarize, in this section we document that West Bengal’s per capita income fell by

about 35 percent relative to Maharashtra’s (or put differently, Maharashtra gained about
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Figure 5: Relative manufacturing capital
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50 percent relative to West Bengal). We also show, that a key sector accounting for this

decline was manufacturing, which experienced a secular decline in both productivity and

inputs relative to Maharashtra during this period.4

3 Growth and Levels Accounting

In this section, we perform growth accounting in order to establish the relative importance

of three broad sources of per worker growth, total factor productivity, physical capital,

and human capital in each state. We also perform relative levels accounting - we examine

the sources of differences between West Bengal’s per worker output and Maharashtra’s per

4We examined the sectoral composition of manufacturing, comparing 1979 to 1995. In West Bengal the

composition remained relatively unchanged, suggesting that a large shock to one particular manufacturing

sector did not drive the overall manufacturing performance.
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Figure 6: Relative manufacturing employment
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worker output - relative to their differences in 1961. Our approach follows that of Hall and

Jones (1999). This approach begins with the usual human capital augmented form of the

production function:

Yi = Kα
i (HiAi)

1−α (1)

where Y is output, K is capital, A is total factor productivity (TFP), and H is human

capital. Hall and Jones (HJ) employ H = eφ(E)L, where L is labor. According to Hall and

Jones, φ(E) "reflects the efficiency of a unit of labor with E years of schooling relative to

one with no schooling" (p. 87). φ0(E) is the Mincerian return to schooling. The production

function can be rewritten in per worker terms as follows:

yi =

µ
Ki

Yi

¶ α
1−α

hiAi (2)

where lower case letters denote the variable expressed in per worker form. Compared to
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the usual per worker production function, this representation attributes changes in capital

that are endogenous responses to changes in total factor productivity (TFP) Ai, to TFP.

We use the above for our levels accounting. For our growth accounting, we take logarithmic

derivatives of ??:

by = α

1− α

dµK
Y

¶
+ bh+ bA

We employ data on net state domestic product, physical capital, schooling, and workers

to construct our variables and perform our calculations. The labor and schooling data come

primarily from the Census of India; consequently, we focus on the four census years 1961,

1971, 1981, and 1991. The net domestic product and physical capital data come from the

EPWRF. Details on the data sources and how the variables are constructed are provided in

the Appendix. Below we highlight the most pertinent features of the data.

There is no physical capital stock data available at the state level.5 We impute these data

from current price sector-level NDP data and from the all-India constant-price sector-level

capital stock data. For each sector, we calculate each state’s share of all-India NDP, and we

then multiply that by the all-India sectoral capital stock. We then add across all sectors.

This imputation assumes that production technologies have the same functional form across

states and that prices of capital are equalized across states.

We used the spliced constant price NDP data discussed in the previous section. However,

we do not employ the price adjustment that facilitates comparability at a point in time,

because our interest in this section is on growth and relative levels accounting.

The Census schooling data is disaggregated into categories such as "literate without any

5The ASI contains physical capital stock data at the state level for the manufacturing sector. But, there

is no analogous data for other sectors.
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formal schooling / below primary", "primary", "middle", etc. We convert these to years of

schooling equivalents, which are listed in the appendix.6

During the period we study, there were two major conceptual and definitional changes

on the measurement of workers, one at the 1971 Census and one at the 1981 census. In

the 1971 Census, the underlying concept that differentiated a worker from a non-worker was

changed from "labour time disposition" to "gainful occupation". In particular, the reference

period for agricultural work was changed from the "greater part of the working season" to

the entire year. This led to a decline in the all-India reported number of workers between

1961 and 1971 by almost 5 percent, a period in which India’s population aged 15 and over

increased by 23 percent! This decline was more than accounted for by a reported decline in

female rural workers, which fell by 50 percent.

The second major conceptual changed occurred in 1981, in which workers were now

categorized as main and marginal according to whether they worked for the major part of

the year or not. The idea behind this was to come up with a concept similar to the 1971

Census but also to provide comparability with earlier Censuses. Thus the main workers

concept in 1981 is comparable to the workers concept in 1971, and main plus marginal

workers in 1981 is broadly comparable to workers in 1961.

There remains the issue of comparing 1961 and 1971. We adopt three approaches. The

first is to simply ignore 1971, and to focus on comparing 1961 and 1991. The second is

to employ official adjustments made in 1971 to the 1971 Census and the 1961 Census to

make them more compatible. In particular, a new sample was conducted late in 1971 in

6Our calculations yield an average years of schooling for West Bengal and for Maharashtra in 1981 (1991)

that are about a half-year below (a half year above) the India years of schooling number, based on 1985,

from the Barro-Lee data set.
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which particpants were asked the questions from the 1961 census. The resulting outcome

led to an adjusted 1971 census. In addition, the change in participation rates between

1961 and adjusted 1971 is used to created an adjusted 1961 set of numbers which are the

values that ensure that the change in participation between adjusted 1961 and 1971 is the

same as between 1961 and adjusted 1971. These adjustments provide two alternatives, then.

One that uses the original 1961 numbers, the adjusted 1971 numbers, and the appropriate

categories for 1981 and 1991 (main plus marginal workers). The second uses the adjusted

1961 numbers, the original 1971 numbers, and the appropriate categories for 1981 and 1991

(main workers). The third approach is to employ adjustments along the lines of Abler, Tolley,

and Kripalani (1994), who use data from the National Sample Survey (NSS) to impute a

workforce for 1971. This adjustment essentially ties the number of workers more closely to

the growth of the working age population.

Given that our primary goal is to compare West Bengal to Maharashtra, if the changing

Census definitions over time do not affect West Bengal and Maharashtra differently, then

the relative comparisons are unaffected. However, female participation rates in Maharashtra

historically have been much higher than in West Bengal (in 1961 it was 38 percent compared

to 8 percent). Thus, the underreporting of women had a larger effect on Maharashtra than

on West Bengal. Consequently, for robustness, we employ all three adjustments listed above.

The key parameters are the capital share of output and the exact functional form for φ(E).

In both cases we follow HJ. Specifically, the capital share we employ is 1/3; this is close to

the “naive” measure that Gollin (2002) calculates for India. HJ rely on Psacharopoulos

(1994) who calculates the returns to schooling as a piecewise linear funtional form. The

exact returns are presented in Appendix I. Figure 7 illustrates human capital for West

Bengal, Maharashtra, and India. It shows that Maharashtra’s human capital surpassed
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Figure 7: Human capital stocks
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Table 1 lists values for per worker output, capital/output ratio (raised to the 1/2 power),

human capital, and TFP for each state for each of the four census years. We first focus

on the sources of growth between 1961 and 1991. Per worker output in Maharashtra grew

125 percent between 1961 and 1991 almost three times as much as West Bengal’s growth.

In Maharasthra, (log) growth in total factor productivity (TFP) accounts for almost half

of Maharashtra’s per worker output growth. Human capital and physical capital growth

account for 32 and 21 percent of Maharashtra’s growth, respectively. In the absence of TFP

growth, per worker output would have grown by only 54 percent. In the absence of human

and physical capital accumulation, per worker output would have grown by just 46 percent.

In West Bengal, by contrast, (log) growth in TFP accounts for only 30 percent of West

Bengal’s per worker output growth, with human capital and physical capital accounting for
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44 and 26 percent of West Bengal’s growth, respecitvely. In the absence of TFP growth,

West Bengal’s per worker output would have grown by 28 percent, while, in the absence

of human and physical capital accumulation West Bengal’s per worker output would have

grown by only 12 percent.

Because human capital is not measured with reference to a price level we can engage in

an absolute comparison. Table 1 shows that in 1961, human capital in West Bengal was 8

percent higher than in Maharashtra, but by 1991, it was 3 percent lower than in Maharashtra.

Table 2 now examines the sources of differences between West Bengal to Maharahstra.

Mindful that the per worker output numbers are not directly comparable, we normalize the

West Bengal to Maharashtra ratio to be 1 in 1961. The table shows that, consistent with

our earlier evidence, per worker output in West Bengal relative to Maharashtra in 1991 was

only 63.7 percent of its value in 1961. The table shows that West Bengal’s relative (to

Maharashtra) physical capital, human capital, and TFP were all lower in 1991 than in 1961.

The gap in TFP is the largest, and accounts for 60 percent of the overall gap. In other words,

even if human and physical capital in 1991 was at the same relative level as in 1961, West

Bengal’s relative per worker output would still only be 76.4 percent of its 1961 level. On the

other hand, if West Bengal’s relative TFP was at its 1961 level, then, West Bengal’s relative

per worker output would be 83.3 percent of its 1961 level. Thus, TFP was the primary force,

but differences in human and physical capital were significant, as well.

We engage in several robustness exercises, involving a different φ(E) function that draws

from estimates on India data, as well as the three different adjustments to labor discussed

above.7 In all these exercises, the overall pattern remains the same: Differences in TFP

7Our alternative set of returns for φ(E) come from Duraisamy (2002), who estimates them on Indian

data from 1983-94.
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growth account for the majority of the difference in per worker output growth rates.

4 Model-based Diagnostics

The previous sections showed that the manufacturing sector and TFP have played major

roles in the relative decline in West Bengal. We now turn to a model-based diagnostic

exercise to learn more about the forces that contributed significantly toWest Bengal’s decline.

Our framework draws from the methodology developed by Cole and Ohanian (2002, 2004),

Chari, Kehoe and McGrattan (2004), and Mulligan (2002).8 The methodology begins with

an economic model, typically the neoclassical growth model. The main diagnostic device

consists of computing the "wedges" in the first order conditions of the model and determining

the conditions that deviate the most from optimality. The deviations provide guidance on

which sectors or features of the economy deserve special attention by model-builders.

We modify the metholodgy by employing a multi-sector version of the neoclassical model.

This reflects the fact that our review of the key stylized facts suggests that differences in

sectoral performance over time may be crucial in understanding the overall performance

differential between West Bengal and Maharashtra.

Consider an economy (country) composed of a number of constituent states. Each state

has four sectors of production — a final good sector, and three intermediate goods sectors:

agriculture, manufacturing and services. Each state is assumed to be small and takes as

exogenous the prices of goods that are tradable across states within the country. The

manufacturing and agricultural goods are assumed to be freely tradeable while the services

and final goods are non-tradable. The agriculture, manufacturing and services goods are

inputs into a production technology which produces a non-traded final good that can be

8This methodology is related to work by Ingram, Kocherlakota, and Savin (199?) and by others.
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consumed or invested.

The representative household in each state maximizes the present discounted value of

lifetime utility with instantaneous utility being given by

u(c, l) = log c+ ψ log(l̄ − l)

where c is consumption per person, l is labor supply (hours worked), and l̄ is the total

endowment of labor hours available to the agent. The optimization is done subject to the

budget constraint:

ct + kt+1 = watlat + wmtlmt + wstlst + (rt + 1− δ)kt +Πt +Πa
t +Πm

t +Πs
t + Tt

where k is the capital stock per person, δ is the depreciation rate while wi is the wage rate

in sector i (i = a,m, s). r is the interest rate while Π,Πa,Πm,and Πs are dividends from

final goods, agriculture, manufacturing, and service sector firms. T = paTa+ pmTm denotes

unilateral transfers of the tradable agricultural and manufacturing goods from the rest of

the world. Note that we are using the final good as the numeraire good so that all prices

are expressed in units of the final good. In addition to the budget constraint, households

also face the time endowment constraint: lm + la + la = l. The representative household’s

problem leads to two first-order conditions:

χ
ct

l̄ − lt
=wt (3)

1

ct
=β

∙
rt+1 + 1− δ

ct+1

¸
(4)

wat=wmt = wst = wt (5)

These are standard optimality conditions with equation (3) determining the optimal consumption-

leisure choice while (4) is the intertemporal Euler equation determining savings. Equation
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(5) shows that wages must be equalized across sectors since labor reallocation across sectors

is costless.

We assume that the production technologies in the four sectors of the economy are given

by

ym= kα(xmlm)
1−α

ya=(xala)
µ

ys=(xsls)
σ

y= ŷθs ŷ
γ
mŷ

1−γ−θ
a

where yj is total output of good j = a,m, s while y is the output of the final good. ŷj denotes

the use of good j = a,m, s in producing the final good. Note that usage of goods a and

m in any state need not equal output of the goods in a state, because these intermediates

can be traded. xj (j = a,m, s) is the level of the labor augmenting technology factor. We

are assuming here that the agriculture and service sectors are Ricardian in that they only

use labor to produce, while the manufacturing sector uses both labor and capital. This

modelling assumption reflects a major data limitations in that we do not have capital use

data for any sector aside from manufacturing.

Perfectly competitive firms in each sector maximize profits which are given by:

Πt= yt − pmtŷmt − patŷat − pstŷst

Πm
t = pmtymt − wmtlmt − rtkt

Πa
t = patyat − watlat

Πs
t = pstyst − wstlst

Final goods firms choose ŷmt, ŷat and ŷst to maximize Π subject to the production technology
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for producing y. The first order conditions for optimal ŷst, ŷmt and ŷat are, respectively,

θyt
ŷst
= pst (6)

γyt
ŷmt

= pmt (7)

(1− γ − θ)yt
ŷat

= pat (8)

Firms in the manufacturing sector choose k and lm to maximize profits subject to the pro-

duction technology. Their first order conditions are

αpmt
ymt

kt
= rt (9)

(1− α)pmt
ymt

lmt
=wt (10)

The first equation above is the optimal capital-use condition while the second condition

determines optimal labor use. Lastly, agriculture and service sector firms choose labor to

maximize profits. Their optimality conditions are

µpat
yat
lat
=wt (11)

σpst
yst
lst
=wt (12)

4.1 Equilibrium conditions

Noting that the final good and the services good are non-traded, the market clearing con-

ditions for these goods dictates that their domestic consumption must equal their domestic

production. Hence, we must have

ct + kt+1= yt + (1− δ)kt

ŷst= yst
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We also have a balanced trade condition that follows from the budget constraints and

market clearing conditions. For each state we must have

pat(yat + Tat − ŷat) = pmt(ŷmt − ymt − Tmt)

Hence, net exports of agricultural goods, inclusive of transfers, must equal net imports of

manufactured goods, also inclusive of transfers. In other words, exports must equal imports

period-by-period.

Substituting in the market clearing condition for services into equation (6), one can solve

for the state-specific price of services, ps. In turn, one can use ps along with the zero

profit condition for the final goods sector (and the normalization that the final good is the

numeraire) to solve for pm. Thus, we have

pst=
θyt
yst

(13)

pmt=

"
Γ

µ
pat
pmt

¶θ+γ−1
p−θst

#1/1−θ
, Γ ≡ θθγγ(1− γ)1−γ (14)

In the light of the above, we can use the first order conditions (3)-(5), and (9)-(12) to derive

the following set of equilibrium relationships:

pat
pst
=

µ
σ

µ

¶
yst/lst
yat/lat

(15)

pst
pmt

=

µ
1− α

σ

¶
ymt/lmt

yst/lst
(16)

χct
l̄ − lt

=(1− α)pmt
ymt

lmt
(17)

ct+1
ct
=β

µ
αpmt+1

ymt+1

kt+1
+ 1− δ

¶
(18)
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Lastly, we can compute the sectoral productivity levels (in labor augmenting form) as

Xat≡xµat =
yat
lµat

(19)

Xmt≡x1−αmt =
ymt

kαt l
1−α
mt

(20)

Xst≡xσst =
yst
lσst

(21)

Equations (13)-(21) hold for each state under study at each date. Moreover, given our data,

we can measure all the variables in each of these nine equations for each state and date.

As a reminder, several of our modelling assumptions are driven by the lack of data. In

particular, we do not have non-labor input use by any sector other than manufacturing.

This forced us to model the production technology of agriculture and services as using only

labor. Also, we do not have state level time series data on savings or investment. Our

investment data is only for the manufacturing sector. Lastly, while we have do have data on

the relative price of agriculture to manufacturing (pa/pm) at the aggregate India level, we

do not have corresponding data on the price of services. This forced us to impute the price

data from the available quantity data. Unfortunately, for each state we only have production

data by sector; we do not have consumption data by sector. Moreover, even though there is

obviously trade across states in a number of commodities, we do not have cross-state trade

data. This necessitated the modelling of the services and final goods as non-traded goods.

Given data on final output and services output, we can use equations (13) and (14) to

impute the equilibrium prices ps and pm. The four key first-order-conditions of the model

(for which we do have the appropriate quantity data) are given by equations (15)-(18).9

Following Cole and Ohanian (2004) we can divide the left hand side of each first order
9We should note that there are two additional first order conditions given by equations (8) and (7). Given

the relative price pa/pm we can use these two conditions to solve for ŷa
ŷm
. Given y and ys, one can then

use the production function for final goods to solve for ŷa and ŷm individually. Substituting these into the
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condition by the corresponding right hand side to get a measure of the deviation of that

condition from the optimum. Thus, for each margin we get one wedge for each state for

every date. In particular, we have

θl,as,it =
pat
pst

µyat/lat
σyst/lst

θl,sm,i
t =

pst
pmt

σyst/lsat
(1− α) ymt/lmt

θl,it =

χct
l̄−lt

(1− α)pmt
ymt

lmt

θI,it =
cit+1
citβ

"
1

αpmt+1
ymt+1

kt+1
+ 1− δ

#

where i = West Bengal, Maharashtra. θl,as,i is the wedge in the optimality condition for

labor allocation between agriculture and services while θl,sm,i is the corresponding wedge in

the labor allocation between service and manufacturing sectors. A number less than one

for the latter wedge, for example, would indicate that the marginal product of labor in

manufacturing is too high. Note that the wedge in the optimal labor allocation condition

between agriculture and manufacturing is given by the ratio θl,as,it

θl,sm,i
t

. θl,i is the wedge in

the optimal labor-leisure condition with numbers less than one indicating that the marginal

product of labor is higher than the marginal disutility from labor.10 Lastly, θI,i is the wedge

in the intertemporal Euler equation with a number below one indicating that savings are

sub-optimally low. Note that since we do not have state-specific interest rate data, we have

balanced trade condition one can deduce the implicit values of transfers T = paTa+ pmTm that would make

the national income accounting hold exactly.
10Note that the measurement of the wedge in the optimal labor-leisure condition, θl,i, is itself sensitive

to the wedges in the inter-sectoral labor allocation conditions. Thus, if θl,sm,i is systematically different

from unity then the measured θl,i would depend on whether we use the value marginal product of labor in

agriculture, manufacturing or services in the denominator of the expression for θl,i.
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chosen to substitute the marginal product of capital into the Euler equation (4). Hence,

assessing whether or not the Euler equation holds is actually a joint assessment of the Euler

equation and the firm’s optimal capital conditions holding simultaneously.

At this point it is worth noting that our framework implies that the difference in per

capita output across states is attributable to either wedges in the first order conditions or

productivity (TFP) differences between the states. If all the wedges were one and there

were no productivity differences, then, by construction, per capita output would be identical

across the states. Alternatively, if there were no wedges in the first order conditions, then

the entire difference in per capita output between West Bengal and Maharashtra would be

attributed to productivity differences. In this event, steady state levels of labor supply and

capital per efficiency unit of labor, k, would be the same across the two states. The only

difference would be in the levels of the per capita variables and wages. On the other hand, if

there are wedges in one or more of the first order conditions then the steady state allocations

of the stationary variables would be different across the states.

We compute the wedges by using the follow standard values for the key parameters of

the model:
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Parameter Value

α 0.3

µ 0.45

σ 0.7

θ 0.4

γ 0.2

β 0.96

l̄ 5000 hours

ψ 2.24

δ 0.04

Some of the our parameter values need elaboration. The parameter values for β and δ

are standard. ψ and l̄ are taken from Chari, Kehoe and McGrattan (2004). We picked θ and

γ, the shares of services and manufacturing in total output based on the average shares of

these sectors in total output in these two states during the period 1960-95. The parameters

α, µ and σ are more problematic, because we do not have estimates of these parameters.

We set α = 0.3 and σ = 0.3 based on Abler, Tolley, and Kripalani (1994) who estimated

the capital share of the non-agricultural sector to be 0.3. Abler, Tolley, and Kripalani also

estimated the labor share in Indian agriculture to be 0.45 which is the number we chose for

µ.

Figures 8-10 show the evolution of the two sectoral labor allocation wedges and the Euler

equation wedge respectively from 1960 to 1995. In all three pictures we measure the state-

specific wedges on the left axis and the relative wedge (measured as the ratio of the West

Bengal wedge to the Maharashtra wedge) on the right axis. There are three key messages
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that emerge from these figures. First, the wedge in the optimal labor allocation condition

between agriculture and sevices (Figure 8) behaved very similarly in the two states during

this period. This is clear from the fact that the relative wedge in 1995 was almost identical to

its value in 1960. Thus, labor misallocation between agriculture and services is not a factor

in understanding the differential performance of the two states during this period.11 Second,

the wedge depicted in Figure 9 shows that the marginal product of labor in manufacturing

was too low relative to the services sector in both states. However, in Maharashtra by the

end of the period the wedge was approaching unity, i.e., the optimal point. In West Bengal,

the wedge rose initially, and then fell. By 1995, it was only slightly lower than its value in

1960. Hence, manufacturing labor productivity remained too low. As a result, the West

Bengal wedge relative to the Maharashtra wedge rose from about one in 1960 to almost two

by 1995. Thus, low labor productivity in manufacturing (relative to services) appears to

have been an important part of the differential evolution of the states.12 Third, Figure 10

shows that the Euler equation held fairly well over this period, because the investment wedge

was reasonably close to one for most of the time for both states. Note that in the light of

footnote 10 above and the fact that the observed wedges in inter-sectoral labor allocations

are systematically different from one, we ignore the measured labor wedge θl.

We next turn to the evolution of the sectoral productivity factors in the two states.

11The fact that the wedge for each state is significantly lower than unity reflects a well known characteristic

of developing countries: the excess concentration of the workforce in agriculture. The key point here is that

this margin did not worsen during the period, nor did it differ across the two states.
12Note that since the wedge in labor allocation between agriculture and services remained relatively stable

in both states while the wedge between services and manufacturing increased, it follows that the wedge

between agriculture and manufacturing must also have increased during the period 1960-95 (because it is a

ratio of the first two wedges).
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Figure 8: Labor allocation wedge between agriculture and services
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Figure 9: Labor allocation wedge between services and manufacturing
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Figure 10: Intertemporal savings wedge
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Figures 11-13 show the evolution of productivity measured in labor augmenting form in

agriculture, manufacturing and services sectors. As before we measure the state-specific

productivities on the left axis and the relative sectoral productivity of West Bengal on the

right axis. Agricultural productivity behaved very similarly in the two states. Agriculture

in both West Bengal and Maharashtra became more productive; hence, the relative position

changed little during this period. The picture is quite different in the manufacturing and

services sectors. In manufacturing, West Bengal’s productivity declined from 85 percent

of Maharashtra in 1960 to about 45 percent by 1995. The figure shows that West Bengal’s

manufacturing productivity was essentially stagnant during this period. Similarly in the

services sector, West Bengal’s productivity declined from about 90 percent of Maharashtra’s

productivity in 1960 to about 60 percent in 1995. Unlike in manufacturing, West Bengal’s
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Figure 11: Agricultural productivity
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productivity in services did grow; Maharashtra’s productivity just grew faster, especially

from the late 1980s onward..

As mentioned above, West Bengal’s manufacturing productivity relative to Maharastra’s

manufacturing productivity fell by 47 percent. From the stylized facts section, we know that

West Bengal’s manufacturing output relative to Maharashtra’s manufacturing output fell by

65 percent. Consequently, differences in manufacturing productivity account for 47/65 or

72 percent of the decline in West Bengal’s relative manufacturing output. Our diagnostic

exercises above suggest that the remaining 28 percent decline in relative manufacturing

output is attributable to labor market problems, possibly distortions. Similarly, in the

services sector, West Bengal’s productivity (relative to Mahrashtra) declined by about 35

percent. We calculate that relative services output in West Bengal fell about 45 percent
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Figure 12: Manufacturing productivity
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Figure 13: Services producivity
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between 1960 and 1995. Thus, differences in services productivity account for 78 percent of

the relative decline in service output in West Bengal during this period with factor market

distortions accounting for the remainder.13

The agricultural sector reveals a picture very different from the other two sectors. While

relative agricultural productivity in West Bengal stayed relatively unchanged between 1960

and 1995, relative agricultural output actually increased about 18 percent during the period.

A 30 percent increase in West Bengal’s relative agricultural employment was a key driver

of this output increase. This would be consistent with pro-agricultural labor force factors

occurring during this period.

5 Proximate Explanation

Having described the economic dynamics in the two states, we now turn to studying one

potential explanation for the observed disparity between the West Bengal and Maharashtra.

In this we will be guided by the diagnostic exercises carried out above. Of particular interest

to us is to identify factors specific to West Bengal that could have simultaneously depressed

total factor productivity in manufacturing and services, reduced the marginal product of

labor in manufacturing, and increased incentives for labor employed in agricultural in the

state. The usual practise in exercises like these is to look for specific policies that could have

caused these outcomes. The complicating factor here is the compulsion of electoral politics

in India. The strong socialistic bent of the country since gaining independence from Britain

in 1947 has caused political parties across most of the ideological spectrum to converge on a

similar set of stated economic policy goals. These stated goals typically include being pro-

13Note that in the multi-sector model, human capital differences would show up as produtivity differences.

This is the reason we do not use "TFP" in this section.
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labor, pro-rural, pro-agriculture, pro-small scale industries, etc. Hence, examining stated

policies across states in India often doesn’t reveal the true picture. Thus, even though

Besley and Burgess (2003) found that West Bengal was the state with the highest number

of pro-labor changes in labor regulations, they ended up classifying both West Bengal and

Maharashtra as being pro-labor. Rather, in our opinion, the key difference across states

is the implementation record: which policies are implemented and how rigorously are they

implemented. But this is precisely what makes the mapping between policies and outcomes

hard.

In order to make some progress on understanding the different outcomes between West

Bengal and Maharashtra, we start by describing the political history of these two states.

With the exception of some brief interludes, between 1960 and 1995 Maharashtra was gov-

erned almost throughout by the Congress party.14 The Congress party was also the ruling

party at the federal level during most of this period. The prevailing ideology of the Congress

party was socialism with a strong belief in the paternalistic role of the state, self-reliance,

infant industry protection etc.. Until 1977, West Bengal’s political history reads very much

like Maharashtra’s with the state being ruled almost throught by the Congress party (ex-

cept for a short two year interlude between 1969 and 1971 when a leftist coalition called

the United Front ruled the state government). However, since 1977 West Bengal has been

governed uninterrupted by a leftist coalition called the Left Front led by the Communist

Party of India (Marxist) making it the longest running government in the country. It is

14Thus, for two years between 1978 and 1980, Maharashtra had a government led by the Janata party

which was itself a coalition of smaller parties with similar political ideologies to the Congress. In fact,

a number of the leading politicians associated with the Janata party were themselves ex-Congress party

members.
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instructive to note that the leftist vote share in West Bengal grew rapidly from 18 percent

in 1951 to 32 percent in 1962 to 46 percent in 1971 to 49 percent in 1995.

Since the Leftist political parties are the biggest supporters of labor and the rural poor,

one candidate explanation for the differential performance between the two states is that the

politics of West Bengal caused it. It is important to reiterate that despite the similarity

between the stated political and economic objectives of both the leftist parties as well as the

socialism oriented Congress party, there may well be a difference in policy implementation

between a government run by a party that courts labor votes and a government that is run

by labor interests itself. We assess the potential of this margin by examining the interaction

of the political power of the left with the wedges that we identified above.

In Figures 14 and 15 we plot the vote share of the Leftist parties in West Bengal along

with the two labor allocation wedges involving the manufacturing sector: agriculture to

manufacturing, and services to manufacturing. The correlation of the vote share with

the two wedges is 0.34 and 0.51 respectively.15 We do not plot the vote share with the

agriculture/services labor allocation wedge and with the savings (Euler equation) wedge,

because we have already seen that these two wedges did not show much movement during

the period under study.

In Figures 16 and 17 we plot the Leftist vote share against the productivity wedges in the

15The leftist vote share is defined as the combined vote share in local Assembly elections of the following

parties: Communist Party of India, Communist Party of India (Marxist-Leninist), Communist Party of

India (Marxist-Leninist) (Liberation), Communist Party of India (Marxist), Forward Block, Forward Block

(Socialist), Farward Block, Forward Block (MG), Forward Block (RG), Forward Block (Marxist), Revolu-

tionary Socialist Party. We have data for the Assembly elections in 1951, 1957, 1962, 1967, 1971, 1972,

1977, 1982, 1987, 1991, 1996, and 2001. We generated an annual series for the vote share by filling in for

the years between elections using the average annual growth rate of the share between successive elections.
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Figure 14: Leftist vote share and Agriculture/manufacturing wedge
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Figure 15: Leftist vote share and Service/manufacturing wedge
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Figure 16: Leftist vote share and relative manufacturing productivity in West Bengal
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manufacturing and services sectors in West Bengal (relative to Maharashtra). The figures

show a strong negative relationship between the vote share and the wedges with correlations

of -0.49 and -0.55, respectively. Cearly, leftist votes didn’t translates into productivity gains

in general.

Given the pattern of comovement between the leftist vote share and the different wedges

in West Bengal, the obvious next step is to determine what exactly happened in response to

the growing political strength of the left. The first suspect is that an increasing leftist vote
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Figure 17: Leftist vote share and relative services productivity in West Bengal
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share may have been accompanied by rising bargaining power of the trade unions. This

may have induced more aggressive trade union demands for higher wages, more labor-friendly

work rules etc.. To examine this possibility, in Figure 18 we look at the ratio of mandays

lost to mandays worked in West Bengal and Maharashtra between 1960 and 1995. The

figure is revealing. The level of industrial action in the two states was almost identical

till 1966. Starting in 1967 there was a sharp spike in industrial action in West Bengal.

Thereafter the mandays lost ratio in West Bengal was always higher than in Maharashtra

(with the exception of one year, 1982, which saw a brutal strike in Maharashtra). During

the period the mean for the mandays lost ratio in West Bengal was almost three times that

in Maharashtra.16

The fact that days lost due to industrial action in West Bengal started rising in the late

1960s is interesting as that was precisely the time that the leftist coalition first came to

power in the state, albeit for a short perod of time. In 19 we plot the leftist vote share

against the ratio of mandays lost to mandays worked in West Bengal. As is obvious, the

more powerful the left became the greater was the incidence of labor action, strikes etc. —

the correlation between the leftist vote share and mandays lost ratio is 0.59. Another sign of

increasing labor power in West Bengal during this period was rapid expansion in the number

of registered trade unions in West Bengal from 2057 in 1957 to 4808 in 1970, i.e., a 2.5 fold

rise. During the same period the number of registered trade unions in Maharashtra only

increased from 1586 to 2560.17

16To put these numbers in perspective, it is worth noting that Maharashtra was not exactly a state with

a particularly docile labor force. The level of trade union power in the textile industry in Maharashtra was

extremely high with some of the state trade union leaders like Mr. Datta Samant having a national profile.
17Unfortunately, our data on trade unions in West Bengal does not extend beyond 1970.
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Figure 18: Mandays lost due to industrial action
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Figure 19: Leftist vote share and industrial action in West Bengal
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6 Conclusions

In this paper, we have contrasted the development paths of two Indian states, West Bengal

and Maharashtra, between 1960 and the mid-1990s. Starting from an initial position of about

5 percent greater per capita output than Maharashtra, West Bengal’s per capita output had

dropped to about 69 percent of Maharashtra by 1993. Manufacturing, in particular, appeared

to lose ground in West Bengal. Our relative levels accounting suggests that differences in

TFP account for about 60 percent of the gap betweenWest Bengal and Maharashtra, relative

to their positions in 1961. Human capital accounts for a little more than 20 percent of the

gap and physical capital accounts for the remainder.

We then turn to model-based diagnostic tests, building on the work of Cole and Ohanian;

Chari, Kehoe, and McGrattan; and Mulligan. Our tests suggest that productivity differences

- attributable to both TFP and human capital - account for about 3/4 of the gap between the
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states. The remainder is likely to be due to problems in the labor market in West Bengal. In

particular, there appear to have been some factor(s) that raised wages in West Bengal above

the levels dictated by the neoclassical growth model’s first order conditions. The strong

correlations of our estimated labor market and productivity wedges with the vote share of

the Leftist parties in West Bengal suggest that increasing labor power during this period in

West Bengal may have been the proximate cause of the diverging economic performance of

the two states.

While the diagnostic exercises in the paper suggest that the problems are likely to be in

the labor market, in order to assess the quantitative importance of this margin one needs

to formalize and quantify a political-economy model in which declining investment and out-

put can coexist with rising labor power for relatively sustained periods of time in a voting

environment. This is the subject of our future work in this area.

A Appendix

Our data come from numerous sources. The primary sources are the Census of India for

1961, 1971, 1981, and 1991, and the Economic and Political Weekly Research Foundation

(EPWRF) database. The former provides data on labor force and workers, while the latter

has data on nominal and real (gross and net) state domestic product, state domestic product

disaggregated by sector, and all-India capital stocks. We also use the World Bank dataset

created by Ozler, Datt, and Ravallion (1996), primarily for measures of price indices that

control for inter-state price differentials.

We now proceed section-by-section to describe the sources and construction of each vari-

able:
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Table 1: Output per Worker and Decomposition

Maharashtra 
Y/L (K/Y)^0.5 H/L A

1961 11453 1.44 1.27 6278
1971 15731 1.68 1.38 6777
1981 18305 1.86 1.50 6587
1991 25759 1.71 1.64 9157

0.81 0.17 0.26 0.38

West Bengal
Y/L (K/Y)^0.5 H/L A

1961.00 13783 1.53 1.36 6625
1971.00 16021 1.74 1.41 6527
1981.00 17481 1.91 1.48 6154
1991.00 19743 1.67 1.60 7385

0.36 0.09 0.16 0.11

Note: Y/L is expressed in rupees/worker in 1993-94 prices

Table 2: Sources of Differences in Growth Between West Bengal and Maharashtra

West Bengal relative to Maharasthra (normalized so 1961 = 1)

Y/L (K/Y)^0.5 H/L A
1961 1.000 1.000 1.000 1.000
1971 0.846 0.976 0.950 0.913
1981 0.794 0.973 0.921 0.885
1991 0.637 0.922 0.903 0.764


