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ABSTRACT

Was Stalin Necessary for Russia’s Economic Development?*

This paper studies structural transformation of Soviet Russia in 1928-1940
from an agrarian to an industrial economy through the lens of a two-sector
neoclassical growth model. We construct a large dataset that covers Soviet
Russia during 1928-1940 and Tsarist Russia during 1885-1913. We use a
two-sector growth model to compute sectoral TFPs as well as distortions and
wedges in the capital, labor and product markets. We find that most wedges
substantially increased in 1928-1935 and then fell in 1936-1940 relative to
their 1885-1913 levels, while TFP remained generally below pre-WWI trends.
Under the neoclassical growth model, projections of these estimated wedges
imply that Stalin’s economic policies led to welfare loss of -24 percent of
consumption in 1928-1940, but a +16 percent welfare gain after 1941. A
representative consumer born at the start of Stalin’'s policies in 1928
experiences a reduction in welfare of -1 percent of consumption, a number
that does not take into account additional costs of political repression during
this time period. We provide three additional counterfactuals: comparison with
Japan, comparison with the New Economic Policy (NEP), and assuming
alternative post-1940 growth scenarios.

JEL Classification: €6, n23, n24, 04 and 041
Keywords: industrialization, Japan, Russia, Stalin and unbalanced growth

Anton Cheremukhin

Federal Reserve Bank of Dallas
2200 N Pearl Street

Dallas, TX 75201

USA

Email: chertosha@gmail.com

For further Discussion Papers by this author see:

www.cepr.org/pubs/new-dps/dplist.asp?authorid=177589

Mikhail Golosov

Princeton University

111 Fisher Hall

Princeton, NJ 08544-1021
USA

Email: golosov@princeton.edu

For further Discussion Papers by this author see:
www.cepr.org/pubs/new-dps/dplist.asp?authorid=168083



Sergei Guriev

New Economic School (NES)
Nakhimovsky pr. 47

Moscow 117418

RUSSIA

Aleh Tsyvinski

Department of Economics
Yale University

28 Hillhouse Ave., Rm. 201
New Haven, CT 06520-8268

USA

Email: sguriev@nes.ru Email: a.tsyvinski@yale.edu

For further Discussion Papers by this author see:
www.cepr.org/pubs/new-dps/dplist.asp?authorid=144054

For further Discussion Papers by this author see:
www.cepr.org/pubs/new-dps/dplist.asp?authorid=166763

*The authors thank Mark Aguiar, Bob Allen, Paco Buera, V.V. Chari, Hal Cole,
Andrei Markevich, Joel Mokyr, Lee Ohanian, Richard Rogerson for useful
comments. We also thank participants at the EIEF, Federal Reserve Bank of
Philadelphia, Harvard, NBER EFJK Growth, Development Economics, and
Income Distribution and Macroeconomics, New Economic School,
Northwestern, Ohio State, Princeton. Financial support from NSF is gratefully
acknowledged. Golosov and Tsyvinski also thank Einaudi Institute of
Economics and Finance for hospitality. Any opinions, findings, and
conclusions or recommendations expressed in this publication are those of the
authors and do not necessarily reflect the views of their colleagues, the
Federal Reserve Bank of Dallas or the Federal Reserve System.

Submitted 23 September 2013



1 Introduction

In 1962, a prominent British economic historian, Alec Nove, asked whether Russia would have
been able to industrialize during the late 1920s and 1930s in the absence of Stalin’s economic
policies.! The transformation of Soviet Russia from an agrarian to an industrial economy had
profound economic and political consequences. The industrialized Soviet Union played a key
role in the victory over Nazi Germany during World War II and, as one of the two super-
powers during the Cold War, reshaped the post-war world. The economic transformation that
led to the Soviet industrialization is therefore one of the most important questions in economic
history. However, there is relatively little evidence on this subject.

Understanding the ramifications of Stalin’s industrialization policies is also important for
academic researchers. First, from the point of view of development economics — these policies
are among the most important examples of top-down structural transformation. The Soviet
experience influenced development economics thinking many decades later. The celebrated
Lewis’ model of economic development (Lewis 1954) used Soviet economic growth as the key
example of building the industry through investment and reallocation of unproductive labor
from agriculture. Soviet industrialization was a key inspiration for the first formal growth theory
model — the Harrod-Domar model — which has been used as the main analytical workhorse
within the economic policy community for decades (Easterly 2002). Stalin’s industrialization
was a key inspiration for Walt Rostow’s theory of stages of economic growth (Rostow 1962),
most importantly for the third, take-off, stage of growth.

Stalin’s industrialization served as a model for policymakers in many other developing coun-
tries, including Nehru’s India and Mao’s China. Li and Yang (2005) argue that Soviet collec-
tivization and industrialization policies were the major inspiration for Mao’s economic policy
in 1950s and eventually for launching the Great Leap Forward in 1958. India’s first Five-Year
Plan (1951-56) was based on the Harrod-Domar model, which was in turn inspired by the Soviet
experience (Domar, 1957). Its second Five-Year Plan and the key Industrial Policy Resolution
of 1956 was based on the Mahalanobis’ two-sector model of growth which was — although inde-
pendently developed — very similar to Feldman’s model. The latter — developed by the Soviet

economist Grigory Feldman — was the theoretical basis for Stalin’s policies.

!"Was Stalin Really Necessary?" (Nove 1962).



Even in the United States, many wondered whether the Soviet Union’s ability to grow when
the United States struggled with the Great Depression foreshadowed the future dominance of

the centrally planned economy over its market oriented competitors. Ofer (1987) writes:

Until the late 1950s, the era of rapid Soviet growth and of Sputnik, the main question
among Western scholars was: When would the Soviet Union catch up with and
overtake the U.S.? Even sober and careful scholars like Abram Bergson (1961, pp.
297-98) did not exclude the possibility that this might be fairly imminent.

Second, our exercise is the first modern neoclassical analysis of the socialist economy. In the
spirit of Cole and Ohanian (2004), which uses the tools of modern macroeconomics to compre-
hensively analyze the Great Depression, we develop a model of the structural transformation
and growth of Soviet Russia and map the policies into distortions. Finally, our analysis sheds
light on the type of policies that may have contributed to the Soviet economy’s structural
transformation. Specifically, we are interested in exploring the validity of Big Push theories in
which TFP improves via reallocation of resources (e.g., Rosenstein-Rodan (1943) or Murphy,
Schleifer and Vishny (1989), or Acemoglu and Robinson (2012) for a recent exposition of this
view).

Both proponents and critics of Stalin’s policies typically point to Figure 1 as evidence
for their views. This figure shows Russian per capita output and labor force composition
between agricultural and non-agricultural activities. Both sides of the debate agree that Stalin’s
economic policies in the late 1920s and 1930s were harsh. The proponents, however, point to
the rapid growth of 1928-1940 and to the fast reallocation of labor from agriculture to non-
agriculture during this period. They argue that although excessively brutal, Stalin’s policies
allowed Russia to develop a strong modern economy that sustained a successful war effort in
1941-1945 and propelled the Soviet Union into a dominant power after WWIIL.? By comparison,
critics argue that the rapid growth before WWII may simply be a result of Russia catching up
to its pre-WWI trend and point out that by 1940 GDP per capita in the Soviet Union was not

very different from projected trends based on economic performance during the Tsarist era.

*For example, according to Allen (2003) “In the absence of the communist revolution and the Five-Year
Plans, Russia would have remained ... backward... This fate was avoided by Stalin’s economic institutions.
They were a further installment of the use of state direction to cause growth in an economy that would have
stagnated if left to its own devices”. Similarly, Acemoglu and Robinson (2012), while critical overall of Stalin’s
policies, note that “there was ... huge unrealized economic potential for reallocating ... labor from agriculture
to industry. Stalinist industrialization was one brutal way of unlocking this potential”.
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Figure 1: Real GDP per capita and sectoral labor share in Russian Empire and Soviet Union.

Both arguments have weaknesses. Figure 1, for example, does not distinguish whether the
U.S.S.R. merely returned to its pre-WWI trend or if it transitioned to a higher level (with the
interruption of WWII). It also says little about welfare. Real GDP, for example, is computed by
holding relative prices fixed. A rapid reallocation of resources from a sector with low relative
prices to a sector with high relative prices creates an impression of a fast increase in real
GDP.? However, changes in relative prices may offset some of the gains for consumers and
even make them worse off. For example, a drastic reallocation of resources from agriculture to
manufacturing may lead to famine.

Our study proceeds in several steps. First, we use a standard two-sector neoclassical growth
model that has been extensively employed in the literature to analyze industrialization and
structural change in other contexts.* We follow the insights of Cole and Ohanian (2004) and
Chari, Kehoe, and McGrattan (2007) that any set of policies can be mapped into a set of
distortions, or wedges, in a neoclassical growth model. We systematically study these wedges
and connect them to the policies and frictions in the economy under the Tsarist regime during
1885-1913 and under the Soviet regime during 1928-1940°. We then compare a simulated Soviet

economy with Tsarist wedges after WWI to the actual Soviet economy.

3When substantial structural transformation takes places, it is usually accompanied by a major change in
relative prices (this is the so-called “Gerschenkron’s effect” due to Gerschenkron, 1947). Thus, it matters whether
GDP is calculated using relative prices from the beginning or the end of the period.

4See, for example, Stokey (2001), Buera and Kaboski (2009, 2012), and Hayashi and Prescott (2008), among
many others.

®We chose these periods because there is little reliable economic data before 1885 and between 1913 and
1928.



To the best of our knowledge, there exist no data that comprise comparable sectoral vari-
ables for the Tsarist and Soviet economies. We overcome this difficulty by creating consistent
measures of Russian sectoral output, capital stock, government expenditures and private con-
sumption for 1885-1913 and 1928-1940. This novel dataset allows us to compute a consistent
set of wedges for the two time periods.

Tsarist Russia in 1885-1913 was largely agrarian and had a variety of wedges and frictions.
The most important feature of the economy was that agriculture provided employment for
approximately 85 percent of the working-age Russian population and 50 percent of value added
for the entire economy. By 1913, the prominence of agriculture declined only insignificantly. We
find a sizeable inter-sector labor wedge that distorts the movement of labor from agriculture.
The intertemporal capital accumulation wedge is also sizeable. The average TFP annual growth
rate was 1.46 percent for agriculture and 0.66 percent for non-agriculture. International trade
was important as Tsarist Russia exported about 10 percent of its agricultural production and
imported primarily manufacturing goods.

We now turn to Stalin’s economy. We find that the time series for wedges show two distinct
sub-periods. In the first sub-period, from 1928 to 1936, most wedges exhibit dramatic changes,
with the peak of the wedges coinciding with the peak of the intensity of Stalin’s policies. TFP
falls significantly in both sectors from 1928 to 1933: by 19 percent in agriculture from 1928
to 1932 and by 33 percent in non-agriculture. By 1936, the dramatic changes in the wedges
subsided, and the economy entered a more stable period that ends with the last year before the
invasion of the Nazi Germany. The levels of the wedges are generally lower than the ones in
Tsarist Russia. By 1940, the level of TFP in agriculture reverts to its pre-WW!I trend but the
TFP in non-agriculture remains substantially below trend. These findings are consistent with
the view that Stalin’s policies eventually reduced intertemporal and intratemporal barriers.
However, we do not find support for standard formulations of the Big Push theories that would
imply that reallocating resources from agriculture would increase non-agricultural TFP.

Second, we provide a detailed discussion of the historical policies of Tsarist and Stalinist
Russia and how they may lead to the estimated wedges. This both serves as a “sanity” check of
our estimates and provides potential insights into the policy causes of frictions. For Tsarist Rus-
sia, the labor wedge is consistent with the institutions of obschina, which prescribed communal

ownership of land and severely restricted exit from the commune. In addition, we discuss the



role of foreign cartels in manufacturing, credit constraints in agriculture, tariffs and the reforms
of the Finance Minister Sergei Witte and argue that they provide evidence that is consistent
with intertemporal investment and financial frictions.

For Soviet Russia, the drop in agricultural TFP is consistent with the realities that extrac-
tion of grain disrupted production, that de-kulakization exiled or killed the most productive
peasants from the villages, that the decline of livestock due to the extraction of grain decreased
horse power. The drop in non-agricultural TFP is consistent with the poor quality of workers
moving out of agriculture, an inefficient diversion of resources to production of agricultural
machinery (to replace the draft power of fewer livestock), and the political purges of skilled
workers such as engineers and other technical specialists. This fall in the quality of inputs
explains why a massive expansion of inputs was not accompanied by a matching increase in
outputs.

It is interesting to note that the capital stocks in 1928 and population in 1928-1940 are
significantly below the trend of the Tsarist economy. The economy with Tsarist wedges, but
with initial capital stock and population from 1928 USSR, would experience rapid growth as
it would accumulate capital and would have a higher marginal product of labor in agriculture
due to decreasing returns. This is consistent with the view of Stalin’s critics that some of the
growth in 1928-1940 came from reverting back to the Tsarist trend.

Finally, having analyzed the behavior of the wedges in the two economies, we turn to the
welfare analysis and the counterfactual of how Russia would have developed. Our benchmark
counterfactual comparison with the Tsarist economy consists of three parts. First, we use
average Tsarist wedges from 1885 to 1913 and extrapolate them until 1940. We then compare
economic outcomes in that simulation to the actual performance of the economy under Stalin
in 1928-1940. Conceptually, we think about this exercise as how the Russian economy would
have developed if all Tsarist distortions remained unchanged. Second, we study the question of
how Russia would have developed under both Stalin and Tsarist distortions after 1940 in the
absence of WWILS One of the common arguments is that Stalin’s reforms improved economic
efficiency to successfully fight in WWII and projected economic and political dominance after

WWII. Comparing the economic outcomes under Stalin’s and Tsarist distortions allows us to

SUSSR entered the war with Nazi Germany on June 22, 1941. The official victory day is May 9, 1945. This
period is referred to as the Great Patriotic War in Russia.



assess this argument.

Our welfare assessment results are as follows:” Stalin’s policies led to substantial short
run costs (1928-1940) amounting to 24.1 percent of consumption.® However, in the long run,
the generation born in 1940 reaped the benefits of the reduction of frictions that yielded a
16.5 percent lifetime gain. Welfare of a representative, infinitely-lived consumer born in 1928
is 1 percent lower under Stalin’s policies than in an economy with Tsarist wedges. In the
short run (1928-1940), the largest effect on welfare is due to the effects of the fall in TFP,
with the bulk of the TFP losses coming from the drop in agricultural TFP. In the long run
(post-1940), the positive effect comes from the reduction in distortions for capital accumulation
and inter-sectoral labor allocation, which offset the negative effect of lower TFP. The long-run
predictions (post-1940) are sensitive to the assumptions regarding the long-term growth of TFP
in the absence of the WWII. Under a variety of alternative assumptions, we find big short run
costs and moderate long run gains from Stalin’s economic policies.

Finally, we provide three alternative counterfactuals. First, we compare performance of the
Soviet economy to that of Japan.? This comparison is informative for the following reason.
Similar to Russia, Japan undertook major economic reforms in the second half of the 19th
century. It had approximately the same level and growth rates of GDP per capita prior to WWI,
and our decomposition shows that many of the wedges behave similarly in the two economies.
Some of the distortions and the growth rate of non-agricultural TFP changed significantly
in Japan in the interwar period. Thus, a simulation of the Russian economy under these new
wedges provides one plausible alternative path of Russian economic development in the absence
of the communist revolution. Both the Stalinist and the projected Tsarist economy perform
significantly worse than Japan after 1928. While distortions and TFP growth rates were similar
in pre-WWTI Japan, TFP in non-agriculture accelerated in the interwar period. As a result,

while welfare is roughly similar in Stalin’s and Tsarist Russia, welfare of the representative

"We view this analysis as a lower bound on welfare losses under Stalin’s policies. The representative consumer
framework ignores the fact that different parts of population bore very different consequences of Stalin’s economic
policies (for example, it was the rural population that mainly suffered famine in 1932-34) and repressions (which
are reflected, in part, in lower population numbers). Taking these policies into account is likely to significantly
increase welfare losses under Stalin.

8Included in this number is the effect of the lower level of capital in 1928 which is responsible for the loss of
14 percent of consumption.

9For Japan’s economy our starting point is Hayashi and Prescott (2008). We construct the data for Japan
to allow for the comparison with Russia and compute the wedges following the same procedure as in our paper.



consumer born in Japan in 1928 is about 31 percent higher than that of an individual born in
Russia during the same period, and continues higher after 1940. These projections do not take
into account reduction in distortions that Japan experiences after WWII (see, e.g. Hayashi and
Prescott, 2008) and understate the actual economic performance of Japan.

Second, we compare the performance of the Soviet economy under Stalin to the path it would
have taken if the New Economic Policy was continued after 1928. In the NEP counterfactual,
collectivization is not implemented; there is no fall in TFP, and the barriers to labor and
capital reallocation remain high. We find that a conservative scenario for the path of the
Soviet economy under NEP (using Tsarist TFP growth) is comparable to the path of Stalin’s
economy: The welfare loss due to the labor barrier is outweighed by the welfare gain from
higher long-run TFP. A less conservative scenario (using Japanese TFP growth) puts the NEP
economy on a much higher growth trajectory that produces a 20 percent welfare gain.

Third, we consider two alternative paths of Soviet TFP for the post-1940 period. In the
first one, we extrapolate trend TFP from the 1937-40 moderation period. In the second one,
we use post-WWII data to inform our projections of trend TFP. In both cases, the values of
the wedges are close enough to our baseline scenario, so their impact is minimal.

Our paper is related to several strands of literature. Similar to Stokey (2001), Buera and
Kaboski (2009, 2012), Caselli and Coleman (2001) and Hayashi and Prescott (2008), we use a
neo-classical growth model to shed light on the historical episodes of structural change!®. To
the best of our knowledge, we are the first to apply a systematic wedge accounting procedure to
identify distortions to a non-market economy. We are also related to a large body of economic
history literature that studied economic development of Russia. Among these studies, we
are most closely related to the seminal work of Allen (2003), which provides a comprehensive
analysis of Soviet economic development in the interwar period. Our paper extensively builds on
his historical accounts and data. Similar to us, Allen also constructs counterfactuals for different
paths of economic development of Soviet Russia. We view our approaches as complementary.
Allen specifies the laws of motion for various economic variables and constructs counterfactuals
by changing the exogenous parameters in those laws. We instead measure distortions and

estimate their impact in a general equilibrium model in which consumers make their decisions

198ee also Alder, Lagakos, and Ohanian (2013) for the very recent macroeconomic analysis of the decline of
the U.S. Rust Belt.



optimally, subject to those distortions. Our counterfactual comparisons of Soviet Russia with
Tsarist Russia and Japan are also new.

The paper is structured as follows. Section 2 contains a brief overview of the main events
in Russian economic history of 1885-1940. In Section 3, we present the theoretical model. In
Section 4, we discuss the data and calibration. In Section 5, we describe the wedges and the
relationship between government policies and wedges. In Section 6, we provide a benchmark
comparison of the actual and projected Stalin’s policies with the projected Tsarist economy.
Section 7 provides alternative counterfactuals: comparison with Japan, with NEP and different
assumptions on long-term growth rates. Section 8 describes robustness of our results. Section

9 concludes.

2 Historical overview

Because consistent, annual time series data on Russia begin in 1885, we limit our analysis to
1885-1940. This period can be roughly divided into three subperiods: first, the Tsarist years
1885-1913; second, World War I, revolution and reconstruction, 1913-1928; and, finally, Stalin’s
industrialization, 1928-1940.11

In the first subperiod, Russia was an agrarian economy attempting to industrialize. The
country significantly lagged behind advanced capitalist economies, the US and UK. However,
Russia’s industrialization proceeded at a speed similar to some other industrializing economies,
in particular, Japan. The industrialization started with the abolition of serfdom in 1861 but
was slowed down by several remaining non-market institutions. Most importantly, as noted by
Gerschenkron (1962), reallocation of labor to industry was hindered by the prevalence of com-
munal rather than individual ownership of land (we discuss this barrier to mobility in Section
5.1). Reform of this institution was attempted in 1906-1910 during the so called “Stolypin’s
reforms”.

World War I, the subsequent Communist Revolution in 1917, and the ensuing Civil War
(1918-22) led to a significant fall in output and destruction of capital stock (see Davies, Har-

"1n Chapter 1 of Davies, Harrison and Wheatcroft (1994), Davies uses four periods: Tsarist economy, War
Communism (1917-20), New Economic Policy (1921-28), and Stalin’s administrative economy (1928-40). But
since we focus on the pre-revolutionary trends and on industrialization in 1928-40, we consider 1913-28 as a
single subperiod. We do not use 1913-28 years for calibration as there are no data on capital or on inter-sectoral
reallocation of labor. However, we provide a comparison with the NEP policies as one of our simulations.



rison and Wheatcroft, 1994, for a detailed account of this period). As shown in Harrison and
Markevich (2011), Russian GDP in 1918 was 50 percent lower than in 1913.

In 1917, Bolsheviks came to power and abolished all major capitalist institutions. In partic-
ular, the new government confiscated land holdings and industrial capital from private owners.
During the following Civil War, the so called War Communism policies involved the requisition-
ing of 70 percent of agricultural output. After the disastrous 1921-22 famine, War Communism
policies were replaced by the New Economic Policy (NEP). NEP reintroduced limited mar-
ket mechanisms, including foreign concessions. The following reconstruction period brought
the economy back to the pre-WWI level of GDP per capita in 1928 in both agricultural and
non-agricultural sectors (Harrison and Markevich, 2011).

In 1928, Stalin ended the New Economic Policy with a Great Turn (or a Great Break!?)
starting the five-year plans and collectivization of land. The Great Turn followed a struggle
in the highest echelons of power (Khlevnyuk, 2009). In 1927, Stalin expelled his archrival
Leon Trotsky, and Trotsky’s allies Zinoviev and Kamenev, from the Politburo and from the
Communist Party. His next rival was Bukharin who — unlike Trotsky’s Left Opposition — was
supporting the New Economic Policy and an even broader use of market mechanisms. The
Great Turn was a bold step against Bukharin and his Right Wing and helped Stalin complete
consolidation of power within the Politburo.

Collectivization was essential to Stalin’s industrialization policies as those were based on
confiscation of “agricultural surplus” to subsidize the industrialization and to move labor out of
agriculture. Importantly, Stalin introduced the policy of “price scissors,” forcing the peasants to
sell grain to the state at below-market prices. The state subsequently sold the grain to industrial
workers at higher prices or exported grain to pay for imports of industrial equipment. The
burden of the price scissors is best reflected in the level of violence implementing those policies.
In 1929, there were 1300 peasant riots with more than 200,000 participants (Khlevnyuk, 2009).
This was a significant increase compared with the New Economic Policy period when the total
number of riots for the two years of 1926-27 was just 63. In March 1930 alone, there were more
than 6500 riots with 1.4 million peasants participating.

Industrialization was carried out in a centralized way. The central planning prescribed

2The term (Velikiy Perelom in Russian) is derived from Stalin’s article “Year of the Great Turn” published
in 1929.



quantitative production and investment targets at the plant level. The first three five-year plans,
starting in 1928, 1933, and 1938, respectively, were not fulfilled (see Gregory and Harrison, 2005,
for evidence from recently declassified archives). However, as shown in Figure 1, during 1928-
40, the industrialization and collectivization did succeed in moving tens of millions of people

from villages to cities and in tripling industrial production in constant prices.

3 Main Idea and Theoretical Framework

Our analysis builds on a standard multi-sector neoclassical growth model. Versions of this
model have been used extensively to study industrial revolutions in England (Stokey 2001),
structural transformation in the US (Caselli and Coleman 2001, Buera and Kaboski 2009, 2012,
Herrendorf, Rogerson and Valentiny 2009, among others) and Japan (Hayashi and Prescott
2008). We first characterize the frictionless model. We then describe the accounting procedure
determining wedges following Cole and Ohanian (2004) and Chari, Kehoe, and McGrattan
(2007).

3.1 Model

There are two sectors in the economy, agricultural (A) and non-agricultural (M). Output in

sector ¢ € {A, M} is produced according to the Cobb-Douglas production function
Y = (KN = A (50) () 0

where A%, K}, and N} are, respectively, total factor productivity, capital stock, and labor in
sector 4; ac; and apn; satisfy ax; + an,; < 1. We denote by Fli{t and F]'Vt the derivatives of
F} with respect to K} and Nj.

The economy is populated by a continuum of identical agents with preferences
o
> BU (e, (2)
t=0

where

U (') = nlog (¢t =7*) + (1 —n)log e,

cf is consumption of agricultural goods and ¢ is consumption of non-agricultural goods.'?

The subsistence consumption level of agricultural goods is denoted by 44 > 0. The discount

BIn the model, we use terms "non-agriculture" and "manufacturing” interchangeably. In the data, ¢
corresponds to the private consumption of all non-agricultural goods and services.
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factor is 5 € (0,1). Each agent is endowed with one unit of labor services that he supplies
inelastically. We use notation Uit to denote the derivative of U in period t with respect to the
consumption good ¢ € {A, M}.

Population growth is exogenous. The total population in period t is denoted by N;. The
fraction of total labor allocated to agricultural and non-agricultural sector in period ¢ are

denoted, respectively, by N/ + NM. The feasibility constraint for labor is
N+ NM =, (3)

where x; is an exogenously given fraction of working age population.

We assume that the new capital I; can be produced only in the non-agricultural sector.
Capital can be allocated in any sector. Aggregate capital in period ¢ is denoted by K;. Capital
allocated in period ¢ to agricultural and non-agricultural sector is denoted, respectively, by K/

and KM. The law of motion for aggregate capital is given by
Ky =1L+ (1-6) Ky, (4)
where ¢ is the depreciation rate. The capital is allocated to sectors according to
KA+ KM = K, (5)

We assume that there exists an exogenous sequence of government consumption of non-

agricultural goods, GM. Let ex{ and ez} denote net exports of agricultural and non-

agricultural goods in period ¢, and let g; be exogenous terms of trade for those goods.

The feasibility conditions in the two sectors are
Necj' +exit = Y/, (6)

and

NeeM teaM +GM + 1, = VM. (7)

Throughout the paper we assume that the trade balance is zero in all periods, so that the
net exports satisfy

grex +exM =0. (8)

11



In formulating trade (exports ex?) exogenously we follow, for example, Stokey (2001).
Stokey (2001) studied the industrial revolution in Britain treating British exports (manufac-
turing) and terms of trade ¢; as exogenously given and finding quantities of imports from (8).

Given exogenous parameters and initial conditions, equations (2)-(8) provide a complete

description of our model.

3.2 Frictionless benchmark

We proceed now to characterize a standard social planner’s problem. The optimality conditions
are as follows:
the intratemporal capital allocation condition across sectors is given by
M M
o Uc,t FK,t
U& Fi,

the intratemporal labor allocation condition is given by

1= Vet Fi 10
T UA FA ( )
c,t - Nt
and the intertemporal (Euler) condition is given by
M Ul
1=(14+Fg1—9) 8 G (11)
c,t

The solution to this social planner’s problem coincides with and can be decentralized as a
competitive equilibrium. We omit the formal definition of the competitive equilibrium, as it
is standard. In the competitive equilibrium, all agents pool their income and maximize their

utility (2) subject to a budget constraint in each period

PNl + Nt + Ky + K
=wi NP+ w N+ (L =) KA+ (147 —0) KM + 1M + 11 - 13,
where wi, ri, IT; are, respectively, the wage, the rate of return on capital, and the profit in sector

i; pf is the price of agricultural goods in terms of non-agricultural goods; and T} is the lump

sum taxes.

Firms in sector ¢ hire capital and labor to maximize profits

M= e ] () ()" — ] 1K}
(KN}
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where pM = 1.

Maximization behavior of the firms implies that w! and r} are equal to the marginal product
of capital and labor in sector ¢ in each period. Maximization behavior of consumer implies that
w! and r! are equalized across sectors.

We will show that data rejects the implications of this frictionless competitive equilibrium.

3.3 Wedges accounting

Our description of Russian economy showed a large number of institutional frictions and gov-
ernment policies that distorted household and firm decisions. Modeling each of these frictions
explicitly is difficult, as there were a large number of such frictions, and there is not enough data
to realistically estimate the magnitude of each of them. Instead, we follow a different path. We
use the insights of Cole and Ohanian (2004) and Chari, Kehoe and McGrattan (2007) that any
policies can be mapped into wedges in a prototype competitive equilibrium model. Policies and
frictions manifest themselves in different wedges. By studying these wedges, we can identify
likely sources of these distortions.

Specifically, we define three wedges, each equal to deviations in the right hand side of
equations (9), (10), and (11) from unity. These three wedges correspond to the intratemporal
distortions in capital and labor allocations between sectors and to intertemporal distortion.

In addition to these three wedges, we also explicitly focus on one of the most important
of Stalin’s economic policies — price scissors, discussed in Section 2. This policy introduces a
wedge between the relative prices that a producer of agricultural goods faces, and the prices
that consumers are willing to pay. Specifically, if producer of agricultural goods faces a price
pa,: and a consumer faces a price p 4 ¢, then the price scissor wedge, 1+7¢ 1, is given by 14+-7¢; =

~ op . " . .
PAL/PAL = ﬁ. Thus, using additional data on the producer relative prices (for the first
Vet
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three wedges), we define four wedges, Tr, 7wy, 7cr and T 141 as follows

FI]g[t 7’tM
L4+ TRt =—Z51 = —71» (12)
patg, 1y
M
FN,t w,{V[
1+ TW,t = A T A
paty, W
&
1+710 = —2r,
pAJU%
M
5Uc,t+1

1+ 7= (1+ Flyy — 0) ol
c,t

Note that the intratemporal distortions for capital and labor implied by the right hand side
of expressions (9) and (10) are given by (1 +7r¢) /(1 + 7¢c¢) and (1 + mwe) / (1 + 7¢,). These
normalized wedges (as well as the intertemporal wedge) do not require knowledge of the prices.

The normalized intratemporal labor w