View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Research Papers in Economics

IMF Staff Papers
Vol. 46, No. 3 (Seprember/December 1999)
© 1999 Infernarional Monefary Fund

The Uzbek Growth Puzzie

JEROMIN ZETTELMEYER*

After the breakup of the Soviet Union, Uzbekistan’s output fell less than in any
other former Soviet republic, and growth turned positive in 1996/97. Given the
country’s hesitant and idiosyncratic approach to reforms, this record has surprised
many observers. This paper first shows that a standard panel model of growth in
transition systematically underpredicts Uzbek growth from 1992—-1996, confirming
the view that Uzbekistan’'s performance constitutes a puzzle. It then attempts to
resolve the puzzle by extending the model in a way that encompasses competiriy
hypotheses of what makes Uzbekistan’s output path unusual. The main result is
that Uzbekistan’s performance can be accounted for by a combination of low
initial industrialization, its cotton production, and its self-sufficiency in energy.
[JEL: O53, P24, P27, P52]

B y any measure, the decline in output in Uzbekistan since the beginning of
transition has been relatively mild. According to IMF data based on offi-

cial statistics, 1997 Uzbek output stood at about 85 percent of its 1991 level, as
compared to an average of 60 percent for the Baltics, Russia, and other coun-
tries of the former Soviet Union (hereafter BRO; see Table 1). Total cumulative

output loss was only 59 percent of 1991 output by 1995 and 89 percent by
1997—as opposed to 126 and 207 percent, respectively, for the BRO average.
Output estimates based on electricity consumption—sometimes regarded as
preferable because they better capture informal sector output—indicate that

*Jeromin Zettelmeyer is an Economist in the Research Department. The author thanks Peter Keller,
Gunther Taube, Adham Bekmuradov, Isaias Coelho, Christoph Rosenberg, three anonymous referees, and
seminar participants at the IMF, Tashkent State Economic University, the University of World Economics and
Diplomacy (Tashkent), and the Uzbek Institute of Strategic and Interregional Research for valuable comments
and suggestions. Mandana Dehghanian and Nada Mora provided outstanding research assistance.
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Jeromin Zettelmeyer

Figure 1. Output Paths in Transition Time (Pre-Transition Year = 100)!
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1Transition time refers to years since thgibring of transition (défied as transition year Ojhis is
assumed to be 1992 for the Baltics, Russia, and the other countries of the forigetSion; 1990 for
Poland, Hungry, and the formeYugoslaia; and 1991 for the remaining Central and Eastern European
transition economies.

these diferences may bexaggerated, but they corroborate theirfiding that
Uzbekistans output decline as far milder than that in the other countries.
Uzbekistan appeared to resume pusitgravth in 1996 and 1997, ahead of
other lage BRO economies, such as Russia and Ukraine, which continued to
decline in 1996 and were at best stagnant in 1997. Fintily worth noting
that Uzbekistars transitional recessionas mild not only relatie to the B®
average bt also relatie to the merage of the Central and Eastern European
transition economies (see Figure 1).

Obserers are often puzzled by Uzbekissmutput performance, typically
because thethink that the country could " done much arse gven its hesitanc
to engge in rapid mask-oriented reforms and sustained macroeconomic stabiliza
tion—policies that hae been widely credited with contriting tovard milder transi
tional recessions and quakand stronger regeries? In Uzbekistan, liberalization
has proceeded hesitantly and with occasiowalrsals—in particulamith regard to

1This is driven by a lager davnward bias to dfcial output measurement in the other 14 countries due
to faster informal sector gndh; seeTaube and Zettelnyer (1998).

2Berg and others (1999); de Melo and others (1997)ryigshyn, Izvorski, and an Rooden (1998);
Hernandez-Cata (1997); Fisch&ahay andVegh (1996a and b); Sachs (1996); Aslund, Boone, and
Johnson (1996); Selsky and Martin (1997)Wolf (1997); andWorld Bank (1996).
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THE UZBEK GROWTH PUZZLE

its external rgime—and structural policies V&concentrated on publicviestments
that aimed at substituting eggrand industrial imports, along with axtensive sys
tem of transfers to the gely state-controlled industrial sec¥@t the same time, the
output decline \&s arrested relagly quickly following limited stabilization, in spite
of macroeconomic imbalances that re-agadrin late 1996 and 1997. Puzzling or
not, what &plains this relatiely good performancerhe fact that Uzbekistan did not
follow standard magt-oriented economic reforms naekthis question all the more
interesting, and poses a challenge to the standarg podiscription.

The paper proceeds in awsteps. First, it asks if there really is a puzzle.
Obviously, structural reforms and macroeconomic policies may not be the only—
or perhapsen the main—determinants of output in transition. Otlaeiables,
such as initial conditions, also matt€he question is whether Uzbekistaper
formance is still puzzling once thesaribles are tadn into account in the cen
text of a standard cross-countrygression model. Second, to thetent that
standard xplanatory \ariablescannotfully explain Uzbekistars output path,
what are alternate explanationshis is addressed byxtending the basic gees
sion model in a &y that seeks to encompass competypptheses of what could
have contrituted to Uzbekistas’unusual output path.

The main result is that the Uzbek gth puzzle can be “resad” in an
accounting sense after controlling for itsvlalegree of initial industrialization,
production of agricultural commaodities (including cotton), and theggrsalance.
Public irvestment, which has also been cited as a possible reason for Uzbgkistan’
relative success, seems tovhdittle or no &planatory pwer. One interpretation
of these results is simply thaavbrable initial conditions, rather than policies,
should be credited with Uzbekistardutput performancén alternatve interpre
tation is that Uzbekistag’policy of subsidizing the dicial industrial sector as
relatively successful in mititing the output decline,\gn a lav degree of indus
trialization to bgin with, because it could ben&nced throughxport proceeds
from agriculture and because of thaitability of domestic engy. In this viev,
the combinationof go-slav policies with &vorable initial conditions achved a
result that eluded other former communist countries thatdimeiliar approaches,
but ran into ihancing constraints much earlier

I. Is There A Puzzle?

This section of the paper is based on a pamggession model of the main deter
minants of output gmth during transition estimated by Beand others (1999)
using data for 26 transition economfeEhe model is flgible in that it has aery
general dynamic structure, does not assume that policies and initial conditions
necessarily hae the same #dcts on the pviate and the state sectors, and consid
ers a lage number of potential determinants ofwgtto, which are reduced using a
general-to-spedif methodologyThese includenacioeconomic variableffiscal

3For details, see IMF (1998, 1997).
4Berg and others also discuss otheriants of the model, which & similar implications as the
version used here.
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balance and inflation, instrumented using IMF prograigets);structural reform
indices (constructed by de Melo and others, 1996a, b, and updated using the
reform indices of the EBRDransition Reporis initial conditions,including \ari-

ables capturing initial structurey@rindustrialization, initial share of agriculture,
trade dependenty; initial PPP-adjusted income; initial macroeconomic distortions
(as measured by measures of repressed inflation and/or inflaticis@idalance

in the year prior to the g;ning of transition); the initial state of reforms; and
some othecontwls, including a dummy for ars.

Table 2 comparesttfed and actual gueth in “transition time” (time since the
end of central planning) for (1) anexage of 25 transition economieskiding
Uzbekistan, (2) anvarage of the Baltics, Russia, and other countries of the for
mer Swiet Union, a@in excluding Uzbekistan, and (3) Uzbekistanea¥ zero” is
defined as the year in which central planning ended (1992 in Uzbekistan and the
BRO and 1990 or 1991 in the remaining transition economies in the sample; see
note to Figure 1). In addition to skimg the residuals in each group as théedif
ence betweeritfed and actual greth, the table shas the &erage of the absolute
residuals across countries in the transition an@® BRoups, respeesttly. This per
mits a comparison of the absolute magnitude of the residual for Uzbekistan with
that of a “typical” transition country

The main results from the table are as feioFirst, the model correctly predicts
a higher gravth for Uzbekistan in tharkt two years of transition relat to the ger
age, that is, a smaller output decline. Consequem#iycan gesomeinsights into
the relatvely good Uzbek output performance during 1992—-93 by looking into what
drives the moded predictions (see beiy. Second, the modsystematically under
predicts Uzbek grevth. The underprediction is particularly imprassifor 1994
(year 2 in transition time), when the model predicts gelaollapse in output that
did not materializeAs a result, the total geession residual for Uzbekistan (as mea
sured by the cross sum of tieefannual absolute residuals) is muchéathan that
for the typical transition country or EReconomy (28.7 ersus 18.5 and 17.0,
respectrely). A Chow test for predictie stability confms that this dierence is
much lager than what could reasonably be atiiglol to chance.

Based on the model by Reand others, it thus certainly seems jiesdifto
speak of an “Uzbek gvath puzzle. To resole this puzzle, one must lookymad
this model. Before doing this, Wwever, we seek to understand thariables that
drive the a&isting models limited capacity tox@lain Uzbek grarth performance,
and in particular the diérences between the Uzbéitefd path and thevarage ift-
ted path for the other transition economiesb(& 3).

Table 3 decomposes thttdd \alues for Uzbekistan and the group of remaining
14 countries into the contdbion of the main groups ofxplanatory wariables?

To the atent that the standard model caplain Uzbekistars output path in therét
two years, it does not attrite Uzbekistas' relatvely favorable performance to its
macroeconomic policies and the {g)gace of its structural reforms. On both fronts,

5The null typothesis of no structural break is rejected at the 5 perceit(fevalue: 2.7 percent).

6This decomposition is possible because the model does not contain lagged depenatdes.v
Thus, at ap point in time, theifted value of the model can be written as a linear combination of the inde
pendent griables. See Zettelryer (1998) for a more detailed decomposition.
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THE UZBEK GROWTH PUZZLE

Table 2. Uzbekistan and Transition Economy Average:
Fited and Actual Growth Paths Based on the Model by Berg and Others

(in percent per year)
TransitionTime
0 1 2 3 4 5

Average of transition
countries excluding Uzbekistan

Actual gravth -21.3 -125 -9.8 -15 1.6 2.6
Fitted gravth -20.9 -12.7 -9.1 -1.6 1.7 3.4
Residual -0.4 0.2 -0.7 0.1 0.0 -0.8
Average of absolute residual 3.3 3.1 4.2 3.1 3.3 2.4

Average of the Baltics, Russia,
and other countries of the
former Soviet Union Union,
excluding Uzbekistan

Actual gravth -258 -141 -133 -3.9 -0.2
Fitted gravth —24.7 -146 -12.3 -4.1 0.1
Residual -1.1 0.5 -1.0 0.2 -0.3
Average of absolute residual 4.2 3.2 4.6 2.9 3.7
Uzbekistan
Actual gravth -11.1 -2.3 —4.2 -0.9 1.6
Fitted gravth -15.6 -6.4 -18.9 -4.7 0.0
Residual 4.5 4.1 14.7 3.8 1.6
Absolute residual 4.5 4.1 14.7 3.8 1.6

Uzbekistan performedavse than theverage of transition economies, according to
Table 3.This is not surprising, since the Beand others cross-country model associ
ates &st reforms withdster output rea@ry, based on thexperience of most other
transition economies. Insteathble 3 attrilntes the relately good performance of
Uzbekistan in therist two years of transition to unusuallvbrable initial conditions,
which more than d$et the urdvorable impact of sle structural reforms and
macroeconomic imbalances in that per#d.unkundling of these initial conditions
shaws that this is mainly dren by one ariable, “aerindustrializatiori,which cap
tures the dgree of industrialization at thedianing of transition relate to the indus
trialization typical for a mat economy in the same range of GDP per capita.
According to the dataset of de Melo and others (1997), from which the data
documenting initial conditions were &k Uzbekistas' industry share as actually
smallerthan what wuld have been epected based on its GDP per capltaus,
according to the standard model, Uzbekistan did better tharvehega transition

"More precisely “overindustrialization” is defied as the diérence between the actual share of
industry in the country in 1989 and the share thatlds hare been predicted on the basis of the eoun
try’s per capital incomé&he latter is obtained as thi#dd value from a rgression of industrial share on
per capita income in a ige sample ofnarket economies. & more details, see de Melo and others
(1997) and references cited therein.
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Table 3. Uzbekistan and Transition Economy Average:
Decomposition of Fitted Growth (Berg and others Model)

(in percent per year)

TransitionTime

0 1 2 3 4
Average of Baltics, Russia,
and other countries of the
former Soviet Union,
excluding Uzbekistan
Fitted gravth —24.7 -14.6 -12.3 —4.1 0.1
Macroeconomic poli¢ -2.6 1.0 -0.7 0.3 0.6
Structural reforms 3.7 4.0 5.6 9.4 10.5
War -3.0 -3.0 -0.7 -0.2 -0.2
Constant -8.9 -8.9 -8.9 -8.9 -8.9
Initial conditions -13.9 -7.8 —7.6 -4.8 -2.0
Trade dependewc -8.2 -55 -2.9 -0.2 25
Overindustrialization -8.5 -5.6 0.0 0.0 0.0
Urbanization + agriculture 4.1 -1.9 -3.7 -3.7 -3.7
Othei -1.3 5.3 -1.1 -0.9 -0.8
Uzbekistan
Fitted gravth -15.6 —6.4 -18.9 —4.7 0.0
Macroeconomic poli¢ -4.3 0.0 -35 0.0 2.2
Structural reforms 0.6 -0.5 -0.6 7.3 7.3
War 0.0 0.0 0.0 0.0 0.0
Constant -8.9 -8.9 -8.9 -8.9 -8.9
Initial conditions -3.0 2.9 -5.9 -3.3 -0.6
Trade dependeyc -8.0 -5.6 -3.2 -0.8 15
Overindustrialization 34 2.1 0.0 0.0 0.0
Urbanization + agriculture 5.5 -0.6 -1.3 -1.3 -1.3
Othei -3.9 7.0 -1.3 -1.1 -0.8

1nitial macroeconomic imbalances (estimated repressed inflation iivéhgefrs prior to tran
sition; defcits and inflation in the last year prior to transition), pre-transition structural reforms, and
a dummy for the resource-rich countries (Azerbaijan, Russia, Kazakhstaryranmenistan).

economy in theirfst two years mainly because iaw/less industrialized in thiest
place, and as such had a smaller share of output éisatwinerable to collapse after
the end of central planning.

However, Uzbekistars lack of industrialization wuld only hae retarded,
but not eliminated, the output collapse according to the model ly &t oth
ers. Since the destrue#i efect of “overindustrialization” is concentrated in the
first two years, the comparad adantage dbrded by Uzbekistag’initial eco
nomic structure should mostlyV&been lost after that peri6dside from lav

8This is what gplains the peculiar time path of the “initial conditions” lineTable 3 for Uzbekistan,
which contrasts with the nicely upwd-sloping path for the BRaverage. In year zero, Uzbekistfunder
industrialized” initial state mitigtes It does not quite fsfet the ngative impact of the remaining initial con
ditions, whereas in year one the latter is slightly more tHaaton year tw, the ofsetting efect disappears.
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initial industrialization, the remaining initial conditions measured byyEerd
others do not slvo Uzbekistan in a substantially better position than the other
countries. In light of the denward trend to output (reflected in thegression
constant), which the model by Beand others attrilies to the transition phe
nomenon wer and abwee what is attribtable to indvidual variables, and
Uzbekistans failure to ofset this trend by more vigorous matkoriented
reform policies, the model auld have predicted the output decline to set in
with a vengeance in year three. But this did not happen.

Il. Explaining the Uzbek Growth Puzzle: Econometric Findings

To shed some light on the remaining “gtb puzzl€, this section gtends the
model of the prdous section to encompass/eel “explanations” of the gnoth
puzzle that hee been suggested in the past. In particutaincludes wariables
reflecting the dollar &lue of cash crops and natural resources (includingygner
and non-ferrous metals), as well as the @néalance; and capitakgenditure of
the general ggernment, as a measure of publicestmen®

The etension of the basic model to include publigestment ariables is
motivated primarily by the Uzbek gernments view that its stratgy of diversk
fying economic outputvaay from agriculture and vamaterials and tward the
industrial sectgrwith a viev toward substituting imports, has been a cru@al f
tor in explaining Uzbekistars relatve succes®? In addition to attracting some
foreign direct inestment (FDI), much of this import substitution and industrial
ization stratgy took the form of geernment-directed andihinced capital west
ment. Indeed, capitakpenditures of the general\gg@nment hee been relately
high, particularly in the later years (12.5 percent of GDP in 1995 and 11.5 in 1996,
according to IMF calculations based on the Uzbek authoritéa).

Two stories motiate the gtension of the model by agricultural commodities
and natural resourceasiables bgond the proxies already used by @end
others!! First, production of these goods, which could either be sold for hard cur
reng/ or may hae reduced the need for hard curgemaports, could hee alloved
Uzbekistan to relax the tightx&rnal fnancing constraint, and corresponding
import constraint, that as typical for other economies in th@ign. As a result,
Uzbekistan may hee been in a better position to maintain production in traditional
industries, by purchasing inputs and capital goods tlatldvotherwise hae
stopped flaving following the disintgration of the Saet Union (see IMF1997,
paragraph three)lhe second story is closely relatedt fnocuses more on the self-

9This variable vas used in spite of problems with cross-country consigtéitec exact deinition
depends on nationaktal authorities, and maygy from country to country) because grased capital
formation in the public sectpowhich is talen from the national accounts, is neaidable for Uzbekistan
and sgeral other transition countries in our sample. See Zety@m@998) for the xact deinition and
sources of the medata used in this section.

10See the dicial publication, “Islom Karima Steers Uzbekistan on its Owviay” (1997).

1INamely the share of agriculture in GDP prior to transition and a dummy fye taw material pre
ducers: Russia, Kazakhstégerbaijan, andrurkmenistanThus, the natural resource dummy used by
Berg and others lumps Uzbekistan with the resource poor countries.
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sufficiencey and not so much on the foreigrchange implications of domestic
enegy productionThis vien stresses that the centrally planned supplier rekation
ships of the former Stet Union could often not be quickly replaced by nesk

and international trade, particularly in the Centalan republicd? Bilateral

trade and barter arrangements, which were put in place in an attempt to maintain
Soviet era goods and materials\ile between the former @et republics, were
unreliable and plagued by intepublican non-payment problems, especially in
the enegy sector In this setting, self-stitiency in certain inputs, in particular
enegy, may hae played a special role thabuld gradually &de as marts deel-

oped and trade as redirected to countries outside the former East bloc.

The remainder of the paper proceeds ia steps. First, the mevariables are
given a maximum chance of “resolving” the Uzbekvgio puzzle by not only
adding them to the model by Beand others used beforeitlby redoing the gen
eral-to-specit model selection methodology in the presence of thesables!3
We see which, if an of the ne variables survie the selection process, and
whether or not the “gmth puzzle” re-emeyes in the conte of the reamped
model. Second, we test thgpothesis that the impvement in the moded’ability
to fit the Uzbek gperience is due to thedt that the ne variables are merely
proxying an “Uzbekistan &fct; which we still hare failed to properly identify
This is achiged by checking the raistness of the earlier results.

The Growth Puzzle Revisited

The folloving comparesitted gravth paths for Uzbekistan and theseage of other
BRO economies based on models i through an analogous procedure as the
model used saaf, that is, bginning with a ery wide set of &riables—which ne
include the commodityenegy, and ivestment ariables discussed alm—and then
simplifying (eliminating or restrictingariables) in the same basic order agyBerd
others!4 To deal with the problem that eggrproduction is probably endogenous to
same-year industrial aeity, and thus to outputirét lags are used, either directly or
as instrumentsihe nev variables were simpléd last, as theare of special interest
in this paper and weamt to gve them a maximum opportunity of playing a role in
the fnal model.The set of surving variables vas somehat sensitie to \ariations

in the order of elimination, and in particyléinere are te alternatre final models
with different statistically signifant sets of the mevariablesThe coeficients for
these tw sets are shen in Table 4 (seéppendix for the full models).

12This is closely related to ideagptored by Blanchard and Kremer (1997), who emphasize the
breakdevn of speciic relationships in the absence of fullwdbped markts as a mairattor behind the
output decline.

13The presence of the weseries may ha a bearing on which otheaniables (in particulamithin
the set of initial conditions) enter thiadl model and hw they enter it. Repeating the model selection
process rather than simply tacking on the rariables thus alles a more precise estimation of thevne
coeficients and imprees the it of the model.

14For a complete list and daftion of the \ariables introduced, including those that did not servi
the elimination process, see Zetteyme(1998). Note that the output gt data vas also réised model
by Belg and others thatas used in &t | is based oApril 1997 dataWhile this had some f&fct on the
estimated coéitients, it does not &fct ary of the conclusions.
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Table 4. Energy and Agriculture Coefficients in Two Variants
of Extended Model

(dependent variable: real outfput growth, in percent)

Model Variables Coeficient  t-value
A Cotton production alue ($ per capita) 0.050 2.394
Enegy self-suficiengy index (lag) 2.727 1.704
Enegy exports inde (lag)t -2.878 -2.030
B Cotton production &lue ($ per capita) 0.062 3.133
Value of non-cotton agricultural commodities ($ per capita}0.047 -3.246
Enegy exports inde& (lagy -3.384 —2.448

Note: A and B also diier with respect to someaviables not shen in the table. &r the full
models, sedppendix,TableAl.

1Defined as the ratio of ergy production wer enegy consumption (both in ergr units) if
this ratio is smaller than one and as one if the ratio is bigger than one. First lags were wsdd to a
endogeneity (see footnote 8)

2Defined as the diérence between the ratio of egyeproduction wer enegy consumption and
the enegy self-suficiengy index. First lags were used.

Table 4 shws a positre efect of cotton production and agstive efect of
non-cotton agricultural production (mainly wheat), although only the former is
robust across the twvariations of the model. One interpretation could be that
cotton was more internationally magkable and/or less subject to barter arrange
ments than wheat and thus moreslikto lead to actual foreigrxehange eam
ings. Also, in mary transition economies wheat production went along with
subsidies to consumers, while cotton earnings were often used to subsidize indus
try.15 Enegy self-suficiency has the epected positie sign in modeh, but was
insignificant and eliminated in model B. In contrast, the moithelsf a ngative
effect of enegy exportsin both \ariations.The last tvo findings contradict the
view that enegy production matters mainly as ayvof generating cashubare
consistent with the idea that there mayenheen a special agiwtage to hang
ones avn inputs in a period when traditional interrepublican trade patterns were
disrupted and e trade patterns had yet to be form@&tis said, the rgative
coeficient on enayy exports remains something of a puzzle, though perhaps a
puzzle with precedents.

Public capital gpenditure did not surve as a determinant of gwth in
either \ersion!? This could be because thianable is truly unrelated to grh
in transition, perhaps because the state tends to direxstinent to the wrong

15 thank Peter Kller for suggesting this interpretation.

16Two well-knavn examples for the actual or potential counterprodectess of resource riches are
the Dutch disease and thegatve impact of lage natural resource entlments in long-term greth
regressions. On the lattesee Sachs arWfarner (1995).

17Because public irestment data &s not gailable for the whole sample, the capacity of tligable
to explain gravth was eplored in the contd of a general-to-speif exercise performed on a subsample.
After finding that public imestment vas not signitant (&en when ordered at the end of the elimination
process) thex@rcise vas repeated on the whole sample without controlling for pulMéstment. Models
A and B are based on this secomdreise.
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Table 5. Uzbekistan and Transition Economy Average:
Fitted and Actual Growth Paths

(in percent per year)
TransitionTime
0 1 2 3 4

Model A
Average of Baltics, Russia, and other countries of theoFmer Soviet Union (BRO),
excluding Uzbekistan

Actual gravth -22.3 -12.9 -13.4 4.1 -1.0
Fitted gravth —-22.3 -12.7 -12.5 -3.2 -1.1
Residual 0.0 -0.2 -0.9 -0.9 0.2
Average of absolute residual 2.3 3.2 4.8 3.1 5.2
Uzbekistan
Actual gravth -11.1 -2.3 -4.2 -0.9 1.6
Fitted gravth -10.0 2.2 -8.9 -0.2 —2.2
Residual -11 -0.1 4.7 -0.7 3.8
Absolute residual 11 0.1 4.7 0.7 3.8
Model B
BRO Average, excluding Uzbekistan
Actual gravth -22.3 -12.9 -13.4 4.1 -1.0
Fitted gravth —22.2 -13.2 -12.6 -3.9 -1.4
Residual -0.1 0.3 -0.8 -0.2 0.4
Average of absolute residual 2.3 3.1 4.1 2.9 5.3
Uzbekistan
Actual gravth -11.1 -2.3 -4.2 -0.9 1.6
Fitted gravth -11.6 —-0.6 -8.4 0.2 -1.5
Residual 0.5 -1.7 4.2 -1.1 3.1
Absolute residual 0.5 17 4.2 11 3.1

industriest8 Alternatively, it is possible that theaviable is so mismeasured (in
the sense of cross-country inconsistencies; see footnote 9) thaioaiive
effect is biased ward zero and undetectable.

The neat step is to see mowell the two models gplain the Uzbek output path.
Table 5 is the equalent ofTable 2 for model#é and B.

As Table 5 shas, the ability of the tev models toif the Uzbek grath experi
ence is almost the same, witary similar paths of residuals for Uzbekistan. Both
models still hae some dficulty in explaining wty Uzbek output declined so little in
1994 (transition year 2) and wiit began to recwer in 1996 (transition year 43.

18The comwentional interpretation that publicvestment cravds out prvate irvestment through a maero
economic (interest rate)fett is less plausible here, as both modedsd B control for theical balance.

19Note that the ability of modes and B to predict the Uzbek raay in 1996 is slightly wrse than
that of the model by Bgrand others (the latter predicted zeroaghp the models ahe slightly ngative
growth). As a matter of model mechanics, this is just aneattiff the &ct that the ratio between eggpro
duction and consumption sharply increases for Uzbekistan in 1995, making Uzbekistarmame«goeer
according to the dfition used in this papeFromTable 4, it is clear that the latter has gatiee impact on
fitted gravth for 1996.The question what dmes the modest turnaround in gth in 1996 can thus not be
answered based on thgmession model used in this pgperd is addressed in a companion papeil{g and
Zettelmgrer, 1998), by amining sectoral grmeth patterns.
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However, the main result from the table is that, based on the criteria used in $ection
to decide whether a “gngh puzzle” gisted,the Uzbek gywth puzzle vanishesirst,

the residuals for Uzbekistan are no longer all on one side; that is, some ave positi
and some are gative. Thus, Uzbek gnath during transition is no longer systemati
cally underpredicted. Second, as is apparent from comparing the linésghbse

lute residuals, the modelwactually doesomevhat betteiin fitting the Uzbek path
than it does initting the path of theveerage B economyGiven that the modelas
extended by includingariables suspected to contri particularly to eplaining the
Uzbek e&perience, this is perhaps not surprising. Noteidaer, that the ability of the
model to &plain gravth in the BRO economies other than Uzbekistan is still at least
as good as in the model used byd3and others.

As one vould epect, the much milder output decline in Uzbekistan redati
to the aerage BR country is nw attributable to both the initial conditions group
(maintaining the same deition as inTable 3) and the meset of enagy and agr
culture \ariables (@ble 6) As in Table 3, Uzbekistar’macroeconomic and struc
tural policies vould ceteris parilushave lead to a lver output path relate to the
average for the Baltics, Russia, and other countries of the fornvistSdnion.
This is more than &det, havever, by the effect of cotton production and (in model
A) enepy self-suficiengy, as well as by moreaforable initial conditions (as
before, mainly lav industrialization).The relatve adwantage imparted by the ini
tial conditions is agin concentrated in thadt two years, bt the positre impact
attributed to the ne variables is much more sustained.

Robustness

Before concluding, a methodologicalveat needs to be addressed. Suppose that
the Uzbek puzzle &s in fct attrilutable to some yet unidené&d \ariable that
happened to be correlated with thewneariables” identiied in the preious see
tion, merely because théake on unusualalues for Uzbekista.hen, this could
generate the results of the yimus sectionTo talke an &treme &ample, suppose
that Uzbekistan were the sole transition economy producing cdttmm, the
inclusion of cotton production in the geession model wuld amount

to including an Uzbekistan dumimmyhich we knav would be highly signi€ant
and resole the “puzzle”—een if the mildness of Uzbekistanbutput decline
had entirely diferent causes. dftunately this possibility can be tested by
re-estimating the model aftex@uding Uzbekistan from the sample and seeing
how this afects the outcome éble 7).

Table 7 sends a mexl messagé&Vith one &ception, all the engy and agricul
ture coefiicients inTable 7 lose their statistical sigodince when estimated without
the Uzbek sample point§hey also drop in &lue.Thus, it is correct to say that the
strength of the estimatedfett of the engy and agricultureariables is drien by
the Uzbek “outliet But while the codicients drop in glue, thg are, in economic
terms, still quite close (between 50 and 80 percent ofahes based on the full
sample). Moreeer, the fict that thg are estimated too imprecisely to be signif
cantly diferent from zero cuts bothays—it implies that the oldalues are well
within the standard error of the wevalues.Thus, the codicients and t-alues
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Table 6. Uzbekistan and Transition Economy Average:

Contributions of Major Groups of Variables to Fitted Growth

(in percent per year)

Model A

excluding Uzbekistan

Fitted gravth -22.3
Macroeconomic polig -1.3
Structural reforms 9.7
Initial conditions + constant  —28.5
War -3.4
New variables 1.2
Cotton 0.7
Enegy 0.5
Uzbekistan
Fitted gravth -10.0
Macroeconomic polig -5.8
Structural reforms 7.8
Initial conditions + constant  —18.3
War 0.0
New variables 6.4
Cotton 3.9
Enegy 2.5
Model B
BRO average, excluding Uzbekistan
Fitted gravth -22.2
Macroeconomic polig -1.8
Structural reforms 7.1
Initial conditions + constant  —23.3
War 2.7
New variables -1.6
Cotton 0.8
Non-cotton agri. commodities —1.5
Enegy -0.9
Uzbekistan
Fitted gravth -11.5
Macroeconomic polig —6.8
Structural reforms 5.0
Initial conditions + constant  —13.6
War 0.0
New variables 3.9
Cotton 4.8
Non-cotton agri. commodities —0.9
Enegy 0.0
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-12.7
2.3
9.0

—21.7

-3.4
1.2
0.7
0.5

—2.2
11
3.3

-13.1
0.0
6.5
3.9
2.6

-13.2
2.1
6.9

-17.6

2.7
-1.9

0.8
-1.9
-0.9

-0.5
0.8
2.4

—7.8
0.0
4.1
4.8

-0.8
0.0

TransitionTime
2

-12.5
2.2
11.0
—26.1
-0.8
1.3
0.9
0.4

-8.9
0.5
7.7

—24.6
0.0
7.6
5.0
2.5

-12.6
2.2
7.4

-20.1

-0.7
-1.5

11
-1.5
-1.0

-8.4
0.7
2.3

-16.6
0.0
5.3
6.2

-0.9
0.0

-3.2
1.6
13.6
-20.1
-0.2
1.9
1.0
0.8

-0.2
0.8
9.8

-19.7
0.0
8.9
6.2
2.7

-3.9
15
10.2
-14.3
-0.2
-1.1
13
-1.7
-0.7

0.2
0.8
4.5
-11.5
0.0
6.4
7.8
-1.3
0.0

Average of Baltics, Russia, and other countries of thefmer Soviet Union (BRO),

-1.1
1.9
13.6
-17.4
-0.4
1.2
0.4
0.8

—2.2
0.7
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-19.9
0.0
6.2
4.1
2.1

-1.4
1.7
11.3
-12.0
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-0.7

-1.4
0.6
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0.0
3.1
5.2

-1.3
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Table 7. Energy/Agriculture Coefficients
With and Without Using Uzbek Data

(dependent variable: real output growth, in percent)

Excluding
Full Sample Uzbek data
Model  Variables Coeficient t-value Coeficient t-value
A Cotton production alue ($ per capita) 0.050 2.394 0.025 0.79
Enegy exports inde (lag) -2.878 -2.03 -1.651 -0.887
Enegy self-suficiengy index (lag) 2.727 1.704 2186  1.266
B Cotton production alue ($ per capita) 0.062 3.133 0.045  1.408
Value of non-cotton agricultural commodities0.047 —3.246 -0.046 —-3.109
Enegy exports inde& (lag) -3.384 -2.448 -2592 -1.411

shavn in Table 7 could well be consistent with thgbthesis that theare alterna
tive estimates of the same underlying fioeit. This is confrmed by a Cha test
for predictive stability which is navhere near a rejection of the null of structural sta
bility (p-values of 75 and 85 percent for Mod&land B, respeately).

On this basis, one should be inclined teettie preious results seriouslyhat is,
go with the codicients that were estimated on the whole sampleueder, the pos
sibility remains that the structural stability test mighten&iled to reject the null
merely because of a lack of infornvatidata in the sample thaicides Uzbekistan,
and estimation based on the whole sample could theisrgsleading estimates of the
true coeficients on commodities and eggrfor the reasons discussedvioesly. To
see what this “wrst case” wuld imply for our ability to plain the Uzbek gnoth
puzzle, consider thétted values that wuld arise if the coétients from the rgres
sion on the samplexcludingUzbekistan are useddble 8).

Does the grath puzzle re-emee when using cofiients estimated on a sub
sample that>ludes the Uzbekxperience? It depends. Based on Modethe
finding that the model underpredicts Uzbekvgto year after year still holds;
based on Model B, thisniding is true in four out ofife years. Havever, the sum
of absolute residuals for Uzbekistan is only insigaifitly higher than that for the
average B economy in ModeA (19.3 \ersus 18.6), while Model B still does
better at itting the Uzbek grath path than that of theverage B® economy
(14.2 \ersus 17.6)Thus, the capacity of the model twpéain the Uzbek xgerk
ence imprees decisiely after including agricultural commodity and eygerari-
ables in the modedven ifthe coeficients are estimated on a sample that entirely
ignores the Uzbekxperience.

lll. Conclusion

This paper has twmain fndings. The frst is that the »ceptional mildness of
Uzbekistars transitional recession can baykiely accounted for by a combination
of its low degree of initial industrialization, its cotton production, and its near self-
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Table 8. Uzbekistan and Transition Economy Average: Fitted and Actual
Growth Paths Using Coefficients Estimated Excluding Uzbekistan

(in percent per year)
TransitionTime
0 1 2 3 4

Model A
Average of Baltics, Russia, and other countries of thefmer Soviet Union (BRO),
excluding Uzbekistan

Actual gravth —22.3 -12.9 -13.4 —4.1 -1.0
Fitted gravth -22.2 -12.7 -12.7 -3.4 -1.0
Residual -0.2 -0.2 -0.7 -0.7 0.1
Average of absolute residual 2.4 3.2 4.8 3.1 5.2
Uzbekistan
Actual gravth -11.1 -2.3 —4.2 -0.9 1.6
Fitted gravth -11.9 —-4.3 -12.0 -3.7 -4.3
Residual 0.8 2.0 7.8 2.8 5.9
Absolute residual 0.8 2.0 7.8 2.8 5.9
Model B.

Average of Baltics, Russia, and other countries of thefmer Soviet Union (BRO),
excluding Uzbekistan

Actual gravth -22.3 -12.9 -13.4 -4.1 -1.0
Fitted gravth -22.3 -13.1 -12.8 —4.1 -1.3
Residual -0.1 0.2 -0.6 0.0 0.3
Average of absolute residual 2.3 3.1 4.1 2.9 5.2
Uzbekistan
Actual gravth -11.1 -2.3 -4.2 -0.9 1.6
Fitted gravth -13.0 -1.6 -10.4 -2.0 -2.6
Residual 1.9 -0.7 6.2 11 4.2
Absolute residual 1.9 0.7 6.2 1.1 4.2

sufficiengy in enegy. The relatve importance of thesadtors, in particular the kat
ter two, remains uncertain. Second, it is uelikthat the geernments public
investment program and import substitution sgpi@xcept where it related to the
enegy sector) has played an important role in adghig Uzbekistars favorable
output performance. Speiciélly, no statistically signitant efect of public capi
tal expenditure on gnth performance could be detected in a wide cross-section
of transition economies; and thgpothesis that Uzbek gnth obgs the same
structural determinants as the other transition economies could not be rejected for
a cross-country model that controlled for the agriculture andggnariables
mentioned abee (along with standard initial conditions and plindices), it
not for public investment and other Uzbek pgliddiosyncracies such as import
substitution.

Several caeats remain. First, the gedive results rgarding the role of public
investment and thailure to reject structural stability in thetended model could be
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attributable to lack of peer due to noisy data. Seconder accepting that thant-
ings reggarding public inestment are correct, there remains an ambiguitywtbo
interpret the relate roles of policies and initial conditions ixpéaining the mildness
of Uzbekistars transitional recession. One interpretation is simply that Uzbekistan
did relatively well becauseaforable initial conditions—broadly daéd to include
enegy and cotton production—more thariset the dkcts of bad macroeconomic
and structural reform policie§his interpretation wuld stress theirfding that
Uzbekistars macroeconomic and reform policies arewshdo contrilute less to
growth, ceteris parilus,than in other transition economies, as well as dieré to
detect a structural break between the olagimns for Uzbekistan and the remainder
of the sample, which suggests that the assumption of homogeneoysefietits
across countries is jusétl. Havever, it is possible that the estimatedeet of the
enegy and agriculture ariables does not just reflect theadability of natural
resources as suchytbthe impact of sectoral policies that tended to go along with
these wariables (controlling for macroeconomic stabilization and liberalization).
Moreover, it remains true that thefett of enegy and agriculture is week if
Uzbekistan isxcluded from the sample. On this basis, an altematterpretation of
the results is that Uzbekistan did relaly well in terms of aggoate output because
it managed to mitigte the collapse of the (relaly small) industrial sectors by cem
bining rigid state control with subsidies that were igdapart ihnanced by cotton
exports and by desloping the engly sector for domestic uséalhile some other
countries tried similar policies, particularly at thgibaing of transition, these may
have been less viable becauseytiimlated fnancing constraints at an earlier stage.

As aresult, there is no easy answer to the question of whether Uzbekistan could
have done better by pursuing more vigorous liberalization and reform policies from
the bginning. In the model used in this paptaster reform wuld have led to
higher grevth through the measured macroeconomic and structuraly pealie
ables, reflecting mainly the pos#i impact of reforms on thewly developing pri
vate sector However, if the interpretation is right that the contrilon of the engyy
and agricultural &riables reflect aombinationof natural resources and thayn
which they were aploited, then takingwsay part of this package—state control and
cross-subsidization, which in the model go along witt $tructural reform indi
cators—might hee led to a bigger output collapse, at least temporarily

In conclusion, while the results stress the importancavofdble initial condi
tions in &plaining Uzbekistas' relatve success, tieallow for the possibility that
this success as also related to Uzbekistasectoral policies, particularly during the
early transition yeard.his need not imply that these policies were optimadrgthe
circumstance®) and &en less that tlyeshould be continueds the economic and
social turmoil that resulted from the breakup of theéi&dJnion subsides, it becomes
ever harder to gue in fvor of the atensve state control of economic decisions that
has characterized the Uzbei{perience sod.

20Given the disincentes to production implicit in Uzbekistanpolioy approach (including in the
agriculture sector), it is hard to imagine that Uzbekistapproach as optimal een from the narnw per
spectve of the aggmate output décts of policies, that is, ignoring ¥ronmental and broader wate
issues. Hwever, this is not a conclusion that can be natyobased on thearidings of this paper
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APPENDIX

Table A1. Models A and B

Model A Model B

Variable Definition Coeficient t-value Coeficient t-value
Constant regression constant -18.99 -5.69 -7.78 -2.14
Fbal fiscal balance, in percent of GDP 0.81 5.37 0.91 6.27
IFbal I* Fbal -152 331 -166 -3.76
Fbal-1s (first lag of Fbal)*s -0.07 -0.52 -0.06 -0.44
IFbal-1s I*(first lag of Fbal)*s -0.52 -1.18 -0.64 -1.50
Fbal-2s (second lag of Fbal)*s 0.42 2.93 0.39 2.69
IFbal-2s I*(second lag of Fbal)*s -1.01 -2.73 -0.86 -2.31
Infa natural log of (1+eerage inflation) 3.20 2.55 3.43 2.70
linfa *Infa -5.79 -1.78 -6.03 -1.79
LIl internal liberalization inde 19.38 5.46 A A
ILII-1s I*(first lag of LIl)*s C e 38.97 3.02
DLII-1s DI(first lag of LIl)*s] -19.74 -1.90

DILII-1s DI[ILII-1s] 54.77 1.73 e A
LIE external liberalization inde A ce 33.13 4.97
ILIE I*LIE S ce -64.84 -3.57
LIP-1s (first lag of prvate sector conditions inklgs C e -30.64 -3.21
ILIP-1s *LIP-1s e . 48.16 2.54
DLIP-2s D[(second lag of prsector conds. inas] -30.11 -2.38 -44.60 -2.84
DILIP-2s D[I*(second lag of prsector conds. ind§s] 50.57 1.73 92.00 2.50
Warupd dummy \ariable for var or internal conflict -11.81 -6.97 -9.48 -5.58
IGrInio I*(average pre—transition grth)*d -1495 -3.32 -1851 -4.16
dFbal-1 d*Fbal-1 1.68 3.42 1.22 2.63
diFbal-1 d*IFbal-1 -11.51 -4.384 -929 -4.16
dinfa—1 d*(first lag of Inf) -38.42 -3.69 -36.92 —4.00
dlinfa—1 d*I*(f irst lag of Inf) 125.66 294 11550 3.05
RepinfD1 pre-transition repressed inflation*D1 0.84 3.14 1.04 3.80
IRepInfD1 *RepInfD1 -265 -2.81 -353 -3.79
NatRRD3 (resource-rich country dummy)*D3 -8.81 4381 -8.18 -4.91
UrbanD1 (pre-transition dgree of urbanization)*D1 -0.46 412 -0.60 -4.64
IUrbanD1 *UrbanD1 2.67 3.45 3.36 4.05
TraddeptD2 (pre-transition trade dependgjit*D2 -0.10 -3.99 -0.17 -5.65
TraddepO2 (pre-transition trade dependgiitO2 A S -0.15 -2.99
IUrbantD1 *UrbanD1*t -0.94 -2.18 -1.32 -2.89
AgSh89tD2c (1989 share of agriculture in GDP)*D2*(t-2)  —93.76  —4.58 —7344 -3.75
IAgSh89tD2c  I*AgSh89tD2c 478.01 471 399.11  3.97
IOverind I*(initial overindustrialization inde) 20.19 3.24 e C
I0vindtD1c I0verind*D1*(t-1) 177.65 3.97 202.09 4.34
CottonVPC value of cotton production, $/capita 0.05 2.39 0.06 3.13
nonCottonAgVPC value of non-cotton agricultural cash crops, $/cap ... R -0.05 -3.25
Ebal-1 first lag enagy balance inde -2.88 -2.03

Esuf-1 first lag of enagy self-suficiency index 5.61 2.79 e ce
Eexp-1 Ebal-1 — Esuf-1 A A -3.38 -2.45
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Notes:
The notation coventions used inariable dehitions are as follws:

All variables are implicitly indesd by transition timé and countryi.

t denotes the transition yedr=-2,-1, 0, 1, ..Tj,whereT, is the last transition year
in the sample for countny.

d denotes a dummyaviable that tags the wlue O in transition years% 0) and 1 in
pre-transition years (t < 0);=1—d (for all countries).

DI[...] denotes theirst difference operator

The preix | denotes the estimated share of thegig sector in GDP

Dj denotes a dummyaviable that tadis the alue 1 fort smaller or equdland O else;
Oj = 1 —-Dj (for all countries).

For a detailedgplanation of the econometric methodology and weditbn underlying the
variable dehitions, see Bey and others (1999). oF a discussion of the structural reform
indices and initial conditions (pre-transitioariables) used in modaland B, their sources and
construction, see Bgrand others (1999); de Melo, Denizand Gelb (1996); and de Melo,
Denizer Gelb, andleney (1997).

For discussion and sources of the gyerariables in the table, seexteand Zettelmger
(1998).The agricultural ariables in the table were constructed as ¥aldCottonVPCis the
value of cotton production per capita using cotton lint production data fronAé&darbook
Production 1991-1996 ®lumes, and price data {lérpool Inde) from the IMFS
International Fnancial StatisticsNonCottonAgVPGs the aggrgate production alue of the
following cropsWheat, Rice, Maize, Sghum, Sgbeans, Groundnuts afidbacco, using data
from the same sources.

The standard gression statistics for the dwmodels are as foles:

Model A: R2=0.87,DW = 1.66,RSS= 2231.7 for 34 ariables and 143 obsetions
Model B:R2 = 0.88,DW = 1.96,RSS= 2070.1 for 36 ariables and 143 obseations.
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