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rate consistent with the long-run economic fundamentals—and sheds light on the extent to
which exchange rate policy should be changed.
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1. INTRODUCTION

Over the last decade, Russia has been on an economic roller coaster. The start of transition
saw a sharp output collapse and prolonged stagnation. This was followed by a tentative
recovery in 1997 and a dramatic banking and exchange rate crisis in August 1998. During
19992002, a depreciated real exchange rate (RER), booming world prices for energy
(Russia’s key export), a tightened fiscal policy, and significant progress in key structural
reforms led to high growth rates, a significant recovery in investment, unprecedented current
account surpluses, and rising living standards.

Not surprisingly, there is much debate regarding the policies needed to sustain rapid growth
and complete the transition. Questions about external competitiveness, exchange rate
misalignment, and the appropriate exchange rate policy have featured prominently in this
debate. Some observers note that the sharp real appreciation which accompanied the start of
transition was eventually followed by a crisis and suggest that the rapid post-crisis recovery
in the RER, unless strongly resisted, will also eventually endanger growth, employment, and
fiscal and external sustainability. In contrast, the recent real appreciation has been
accompanied by dramatic swings in the terms of trade and the external current account, and a
considerable reduction in the non-oil government deficit. It is therefore quite possible that
changes in the RER may have reflected movements in the underlying fundamentals, and
indeed that further appreciation might be desirable.

Taking a somewhat broader perspective, exchange rate fluctuations can have significant
effects, for at least two reasons. First, even short-term RER volatility can impose large
welfare costs. Especially in a context of underdeveloped financial markets, where firms and
households face cash-flow constraints, such volatility reduces the level of international trade,
affects investment decisions, and hinders growth possibilities. Second, such welfare costs are
magnified in the case of prolonged and sustained exchange rate misalignments, which can
badly distort resource allocation.

From a policy standpoint, it is therefore critical both to understand the main determinants of
the RER and to distinguish between short- and long-term RER movements. Macroeconomic
policies can then be used to smooth “excessive” short-term changes and to correct any
emerging misalignments.

An accurate analysis of the RER is particularly critical in resource-dependent and transition
economies. Such economies often experience large shocks to fundamentals such as the terms
of trade and productivity, and very unstable domestic policies. As a result, their RERs may
be particularly prone to excess volatility and misalignment.

This paper uses empirical evidence both from Russia’s experience since the beginning of
transition, and from the experience of more advanced transition economies to estimate the
determinants of Russia’s RER, and its likely movements over the medium term. The analysis
focuses on estimating the equilibrium RER—that is, the level of the RER consistent with a
viable external position. Section II briefly summarizes the existing literature on equilibrium



RER. Section IIT describes the methodology employed to analyze Russia’s historical
experience. Section IV discusses and describes the available data, including in particular
different measures of the RER. Section V reviews the econometric results and derives the
equilibrium RER. Section VI uses an alternative forward-looking approach, based on the
experience of advanced transition economies and some resource exporters, to discuss the
likely long-run equilibrium RER. Section VII concludes.

II. LITERATURE SURVEY

There is a substantial theoretical and empirical literature on the long-run equilibrium real
exchange rate (ERER). In general, this is defined as the level of the RER which is consistent
with both external equilibrium (i.e., a sustainable current account), and internal equilibrium
(in the labor and goods market). Clark (1994), MacDonald (1995), Hinkle and Montiel
(1999), and MacDonald and Stein (1999) provide a good summary of the concept of
equilibrium RER and alternative competitiveness indicators.

Much of the literature has dealt with advanced economies. However, developing countries
typically face different sets of structural issues, and a more limited availability of data.
Edwards (1986, 1989, 1994) made a seminal attempt to build an equilibrium exchange rate
model specifically tailored to developing countries. Here, the ERER is defined as the relative
price of non-tradables to tradables that results in the simultaneous attainment of internal and
external equilibrium. The broad idea is to explore the long-run co-movements of the ERER
with variables such as the terms of trade, productivity, net foreign assets, the fiscal balance,
and measures of openness of the trade and exchange-system. The general finding is that the
ERER tends to appreciate with increases in each of these variables.

Edwards’ framework has been adapted and extended by several authors. Khan and Ostry
(1991) provide panel data estimates of the elasticity of the ERER with respect to terms of
trade shocks and commercial policies. Elbadawy (1994) develops a simplified version of the
model, and used it to provide estimates of the ERER for Chile, Ghana, and India. More
recent studies include Farugee (1995), Mongardini (1998) for Egypt, De Broeck and Slek
(2001) for transition economies, Lane and Milesi-Ferretti (2002) for Ireland, and MacDonald
and Ricci (2002) for South Africa.

Various refinements are possible on the basic approach. For instance, Lane and
Milesi-Ferretti (2001, 2002b) suggest that the positive relationship between net foreign assets
and the RER reflects a negative relationship between (a) net foreign assets and the trade
balance, and (b) the trade balance and the RER. In a different vein, Clark and MacDonald
(1999, 2000), as well as Feyzioglu (1997) for Finland, and Paiva (2001) for Costa Rica,
extend the approach to better differentiate between permanent and transitory components of
the RER.

All these approaches focus on changes in the ERER, but they may also yield insights about
its level, so long as assumptions are made about which historical period actually constituted
an equilibrium. Williamson (1994) pursues a slightly different, more forward-looking



approach, postulating instead a normative target for the current account which in turn
identifies the desirable ERER.

III. ANALYZING RUSSIA’S HISTORICAL EXPERIENCE: METHODOLOGY

We start by analyzing Russia’s historical experience, following closely the methodology of
Edwards (1994) and Mongardini (1998). In order to estimate the ERER, we construct a

small structural model tailored to the Russian economy. The key idea is to decompose
changes in the actual RER into permanent, fundamental changes, reflecting shocks to the
ERER, and more transitory variations, reflecting inter alia shocks to monetary policy. So as
to separate these short- and long-term factors, we will estimate a reduced-form equation in an
error-correction form.

More formally, the structural equation for the ERER is:

Ine*,=ag+ ) In FUND+ u, (1)

where e* is the ERER, and FUND is the vector of fundamental variables, which in particular
includes:

. The world price of Russian Urals oil. We expect an improvement in the external
terms of trade to act to increase the current account balance, and hence appreciate the
ERER. Since a terms-of-trade series for Russia is not available, we use as a proxy the
price of Russian crude oil. This reflects the fact that exports of hydrocarbons,
including oil, oil products, and natural gas, account for a substantial fraction of total
Russian exports {over one-half in both 2000 and 2001). Further, o1l accounts for most
of the hydrocarbon exports, and the prices of other hydrocarbons seem to fluctuate in
parallel with oil prices.2

. Industrial productivity in Russia, relative to its trading partners. Following the
literature on the Balassa-Samuelson effect, we expect increased relative productivity
in the economy, and in particular in the tradable sector, to lead to an appreciation of
the ERER. We focus on industry, as a proxy for tradables, and examine its average
labor productivity. In principle, we would like to use total factor productivity, but are
unable to make the adjustment because data on the capital stock, capacity utilization,
and labor quality is too unreliable and only available for a very limited sample.

2 We tried constructing an aggregate price index for Russian energy exports, using a
weighted average of Russian oil and natural gas prices, but this variable failed to improve on
the simple Urals oil price.



* Post-1998-crisis structural break dummy. We expect a negative coefficient on this
dummy, reflecting two factors. First, any pre-crisis RER overvaluation. Second, the
post-crisis RER undershooting.

In the short-run, we also assume that the actual RER adjusts towards the equilibrium at a
speed given by the parameter £, but that changes in other variables, including in particular
policy variables, may disturb the adjustment. Formally,

Alne = fg{lne*., - ne.)+yIn (TEMP/TEMP ) + v, (2)

where e is the act*ual RER, TEMP is a vector of variables having a transitory effect on the
RER, and TEMP is the vector of such variables that is consistent with the ERER. When
specifying TEMP, we focus on the following policy variables:

. The excess growth in net international reserves. Specifically, we use the increase in
the reserve cover, that is, the ratio of reserves to monthly imports. This reflects the
argument that, especially since the crisis, the authorities may have fried to slow the
pace of real appreciation by intervening in the foreign exchange market and building
up reserves.

. The excess supply of domestic credit, that is, the increase in domestic credit that is
unmatched by higher growth in the economy. Specifically, we use the increase in the
ratio of ruble broad money to GDP. This is also an attempt to capture shocks to
monetary and exchange rate policy.

. The increase in the fiscal deficit, relative to lagged high-powered money. A fiscal
loosening may have (at least) two different effects. First, it may lead to increased
spending on nontradables, raising their prices and putting upward pressure on the
RER. Second, it may reduce confidence in the sustainability of fiscal, monetary, and
exchange rate policy, provoking a reduction in capital inflows and a real
depreciation.

Since theory does not restrict the precise short-run dynamics, we use standard information
criteria to determine the lag length for these policy variables, and also include in TEMP
lagged values of the various fundamental variables.*

3 We tried including also a debt-stock variable, to capture separately this confidence effect,
but received unsatisfactory results. Also, we tried allowing our fiscal variable to affect the
ERER too, but received counter-intuitive results.

* We would have liked to include a measure of NFA among the fundamental variables.
However, the Lane and Milesi-Ferretti (2001) NFA dataset does not include Russia. We did
try including the measure of NFA reported in IFS, but this did not work satisfactorily, likely
because of the various problems discussed by Lane and Milesi-Ferretti.



Once the above model has been estimated, we can also perform a variance decomposition so
as to study the sources of RER variability. In particular, this will give us a measure of how
much of the variability in the RER is caused by changes in real variables such as the
terms-of-trade and productivity.

IV. DATA DESCRIPTION

We distinguish between two main definitions of the RER. First, we consider the external
RER—defined as the nominal exchange rate adjusted for price level differences between
countries. This measure compares the relative value of currencies by measuring either the
relative prices of foreign and domestic consumption or production baskets, or else the
relative input costs. We use the following measures of the external RER: the CPI-based
effective RER, and the U.S. dollar value of industrial wages.

Second, we consider the internal RER—defined as the ratio of the domestic price of
nontradables to tradables within a single country. This concept captures the internal relative
price incentive for producing or consuming nontradables as opposed to tradables. As a proxy
for nontradables we use paid services. As a proxy for tradables we use food items and other
items from the CPI basket.

The external and internal measures of the RER show the same qualitative developments
between 1995 and today. All measures of competitiveness appreciated sharply from the

beginning of 1995 till the 1998 crisis, collapsed in the wake of the crisis, and have again
appreciated strongly since (see Figure 1).

Figure 1. Measures of the Real Exchange Rate
(Index, 1995=100)
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Dollar wages, and to a lesser extent the relative price of nontradables, have fluctuated much
more widely than the CPI-based real effective exchange rate, owing to a combination of
factors. Before the crisis, the much faster real appreciation of dollar wages reflected
cost-push pressures against a background of rising competition from imports. The sharp real



wage fall during the crisis reflected both nominal wage rigidities, and the fast pass-through
from the nominal exchange rate to tradable prices. Finally, the very fast recovery in wages
since the crisis is partly a response to their overshooting during the crisis.

Still, the difference between the pre-crisis level and the Q3 2002 level is broadly comparable
across all three measures (see Table 3.1). The CPI-based REER is 18 percent below its
pre-crisis level, while the other two measures are roughly 15 percent below their pre-crisis
levels. Since all three measures give the same qualitative picture about developments in
competitiveness, and suggest similar changes from pre-crisis levels, we focus in the rest of
the paper on the CPI-based REER. However, we check the robustness of the results by also
using the other two measures and comparing the results.

Table 1. Change in Competitiveness Indicators, 19952002

(In percent)
Difference from the
Precrisis Crisis Precrisis Level
(95Q1-98Q2) (98Q2-95Q1) Q3 2002

U.3, dollar valye of industrial wages 117 -66 -14

Relative price of nontradabiles 96 -45 -13

Real effective exchange ratc 57 43 .18

Sources: Goskomnstat; and Fund staff estimates.
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Turning to productivity, before the 150 Figure 3. Relative Productivity and Real Effective
crisis a steady if relatively slow o Exchange Rate
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collapse during the crisis far
exceeded any movement in
productivity (see Figure 3).

150 |
Real eflective

exchange rate Relatve Productivity

o -

10¢E61
£Drss!
1661
£08561
109561
£D9661
0¢85!
£DLB6
10B661
£DEsET
106661
£D6s6 1
100007
EDIOT
121007
£OT0T
102002

Overall, this suggests the empirical

analysis will face two challenges. First, Fioure 4. Urals O Prices R A | 4 Reat
explainin the timing and magnitu de igure 4. Urals Of rice.s, eserve Accumulation, and Rea
of the 199gS RER co]%apse; this may al and Nominal Exchange Rates nk ot :0
only be achievable by using a crisisor S
structural break dummy. Second,
accounting for why the post-crisis
appreciation was not even faster than _
observed. One option, discussed Il H i
earlier, is to consider reserve “T

accumulation. As seen in Figure 4, the |
post-crisis increase in oil prices was o T
accompanied by a rapid increase in
foreign exchange reserves, which
could plausibly have dampened the pressure for nominal and perhaps real appreciation.

Real eifective exchange rale,
(e, 95100, LHS)

145
125

s r

Change in resenves
{in txllion USD, LHS)

s Rublc/USD cxchange mic
{Indlex, 95=1D0, LHE)

zDEs61
+e661
zhoesl
rhvssi
fhieel
riaehi

T0Be61
rOB66T
06661
13238
Dot
00007
O
1007

Y. ESTIMATION AND RESULTS

We now present the results of estimating the model outlined in Section IlI, and compare

the results of our study with those of other studies for transition economies and
commodity-exporting countries. We must emphasize that, given the significant uncertainties
involved in specifying and estimating this sort of model, particularly in the context of a
transition economy, we feel free to engage in a broad specification search, and in particular
drop several variables that prove to have the wrong sign. This should be borne in mind when
examining the reported standard errors.

To estimate the long-run co-integrating relationship, we use the Phillips-Loretan estimator.’
This procedure is appealing in that it offers both a direct way to test the underlying economic
theory, and simultaneous estimation of the short- and long-run coefficients. However, the

> For details, see Phillips and Loretan (1991).
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procedure does require all variables to have the same order of integration. Therefore, we first
check the order of integration of the real exchange rate, oil prices and productivity using the
Dickey-Fuller and Phillips-Peron tests. The results (see Table 2 below) suggest that we
cannot reject the null that all three variables are I{(1}. Of course, such tests have to be treated
with caution since in short samples they have extremely low power against economically
relevant alternatives.

Table 2. Unit Root Tests

Null Hypothesls: URALS has a unit root
Lag Length: 2 (Automatic based on SIC, MAXLAG=0)

{-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.146803 0.6261
Test critical values: 1% level -2.630762
5% level -1.950394

Null Hypothesis: URALS has a unit root
Bandwidth: 4 {(Newey-West using Bartlett kernel)

Ad]. t-Stat Prob.*

Phillips-Parron test statistic -1.9351380 0.3131
Test critical values: 1% level -3.626784
5% level -2.945842

Null Hypothesis: PRODUCTIVITY has a unit root
Lag Length: 2 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.607692 0.9876
Test critical values: 1% level -3.670170
5% level -2.963972

Null Hypothesis: PRODUCTIVITY has a unit root
Bandwidth: 31 (Newey-West using Bartlett kernel)

Adj. t-Stat Prob.”

Phillips-Perron test statistic 0.782416 0.9921
Test critical values: 1% level -3.653730
5% lavel -2.957110

Null Hypothesis: Real effective exchange rate has a unit root
Lag Length:2 {Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.263522 0.1897
Test critical values: 1% level -3.670170
5% level -2.963972

Null Hypothesis: Real effective exchange rate has a unit root
Bandwidth: 1 (Newey-West using Bartlett kernel)

Ad]. t-Stat Prob.*

Phillips-Perron test statistic -1.773892 (.3859
Test critical values: 1% level -3.661661
5% level -2.960411
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In line with the methodology described above, we decompose the fitted RER into the ERER
and into transitory factors. The latter include the short-term effect of monetary, exchange
rate, and fiscal policy. In contrast, the ERER only incorporates the impact of changes in
productivity and Urals oil prices, as well as the structural break dummy.

In order to understand the estimation results, it is useful to start by discussing the estimated
long-run cointegrating relationship between the ERER and its underlying determinants,
shown in Table 3 below. The estimated long-run coefficients have the anticipated signs and
are statistically significant. In particular, the long-run elasticity with respect to productivity is
approximately 1.3, which is higher than typically found in other studies. The long-run
elasticity with respect to oil prices is 0.31, which implies a RER elasticity with respect to the
overall terms of trade of about 0.8, well within the range typically reported.

Table 3. Long-Run Cointegrating Relationship 1/

Post-Crisis
Constant Productivity Urals Oil Prices  Structural Break
Phillips-Loretan single equation ECM 3.30 1.3¢ 0.31 -.62
(0.53) -(0.46) (0.12) (0.13)

1/ Standard errors in brackets,

We suspect these estimates may be distorted by three problems. First, oil prices are not a
perfect proxy for the terms of trade. Second, our chosen policy variables, discussed below,
may represent only part of the mechanism through which the response of the RER to oil
prices in the post-crisis period was muted. Third, and linked, it may be hard to disentangle
the separate effects of productivity and oil prices, given that they both grew strongly after the
crisis. Overall, the result of these problems may well be that the coefficient on oil prices is
biased downwards, and possibly that some of the impact of oil prices is wrongly attributed to
productivity.

Subject to these caveats, and as expected, both productivity and oil prices clearly plays an
important role in explaining movements of the ERER over extended periods. To quantify the
economic significance of these factors, we now compute the contribution of productivity and
of oil prices to the ERER appreciation between end-1998 and end-2001. The estimated
long-run coefficients imply that productivity accounts for roughly 60 percent, and oil prices
for 40 percent, of the appreciation of the ERER.

One should be extremely cautious in interpreting all these results, because the structural
break dummy is statistically extremely significant, and also very large. The estimated
hemi-elasticity of around 0.6 implies an almost 50 percent drop in the fitted RER
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immediately after the crisis, even after controlling for all observable fundamentals. To the
extent that the dummy reflects (at least partly) post-crisis RER undershootmg, rather than
pre-crisis overvaluation, this sharp drop is likely to be corrected in the future.® The critical
problem is that, in the absence of forward-looking information such as that incorporated into
the next section, it is hard to gange what weight to attach to different interpretations of the
dummy.

Since the beginning of 1999, the overall fitted RER appreciated less than the ERER,
reflecting two factors. First, monetary policy, as proxied by the share of reserves in imports, -
was somewhat successful in the short-term in slowing real appreciation. Second, the RER
only adjusts with some lag towards its equilibrium level, likely reflecting real rigidities in the
economy. The estimated speed-of-adjustment coefficient 1mphes that, after two quarters,
about 70 percent of a shock to the RER has been absorbed.” At this stage, we also note that
the estimated coefficients on both excess credit and fiscal policy are insignificant. The former
finding suggests that foreign exchange intervention (even if sterilized) may successfully
retard real appreciation; the latter finding may not be surprising in view of the offsetting
effects of the considerable tightening of fiscal policy, as discussed earlier.

Over the medium term, falling oil prices will act to reduce the ERER. Assume a
medium-term world oil price of $21/barrel (based on IMF WEO forecasts from before the
Iraq crisis erupted). This implies that Russian oil prices will decline from the 2002 value of
$22.4/barrel (CIF) to $20.1/barrel (CIF), roughly a 10.3 percent decline. Assume further that
Russian natural gas prices move in line with oil prices. Abstracting from the role of ongoing
productivity growth, which is discussed below, our earlier results imply that the 2002 RER
will be roughly 13 percent below the long-run ERER. However, there is significant
uncertainty about future oil prices. To quantify its impact on the long-run ERER, we consider
two scenarios: first, a decline in the Urals oil price to $17/barrel; second, an increase in the
oil price to $23/barrel. Together, these scenarios imply that the 2002 RER might range from
9 percent to 17 percent below the long-run ERER.

% We tried including a pure “August 1998 crisis dummy,” but this was not significant after
controlling for the structural break.

7 The speed of adjustment (the coefficient on the disequilibrium term) and the elasticity with
respect to monetary policy are given in the following equation, which shows the full
dynamics:

(Ine*. ;-Ine.;)- &7) din (Reserves/Imports;) - % dln (Urals,. )+ v,

0.
(0.09) (0.05

where Reserves is gross reserves in dollars, Imports is nominal dollar imports, Urals is Urals
oil price, and numbers in parentheses denote standard errors.

Aln e =
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Returning now to the impact of long-run productivity growth, our results suggest the
presence of a strong Balassa-Samuelson effect. The significance of this lies in the

fact that such an effect should not be resisted by monetary policy. Over the last

three years, average labor productivity growth in Russia was approximately 4.5 percent,
implying a 2-3 percentage point productivity growth differential vis-a-vis the OECD.
Assuming that as a result of structural reforms the productivity growth differential will
remain 2-3 percentage points, in the long-run the ERER will also continue growing by
perhaps 2-3 percent per annum (since the coefficient linking the ERER to relative
productivity is close to unity).

Finally, the estimation results remain broadly stable, or indeed 1mprove 1n significance, if one
uses alternative measures of the RER. For instance, replacing the CPI-based REER with

U.S. dollar wages still implies a large, significant ERER elasticity with respect to
productivity, and it raises the significance level of the estimated coefficients on oil prices and
on monetary policy.

VI. NORMATIVE APPROACH: LESSONS FROM THE EXPERIENCE OF OTHER ECONOMIES

The methodology employed so far, while extremely popular, relies on two crucial
assumptions. First, that a stable relationship between the RER and its underlying
determinants can be gleaned from historical data. Second, that this relationship will continue
to held in the future. In the case of an economy like Russia, where the transition process is
still very much underway, and given the clear evidence for an in-sample structural break,
such assumptions need to be treated cautiously. In particular, the methodology cannot be
fruitfully used to discuss the current or future /eve! of the ERER.

Hence, we now carry out some alternative calculations, based on the experience of
three groups of countries:

. The advanced transition economies {the Czech Republic, Estonia, Hungary, Latvia,
Lithuania, Poland, the Slovak Republic, and Slovenia).

. Resource-rich economies (Chile, Indonesia, Kazakhstan, Mexico, Nigeria, Norway,
Saudi Arabia, South Africa, the United Kingdom, and Venezuela).

. Nontransition emerging markets (Argentina, Brazil, China, Korea, Malaysia, Mexico,
South Africa, Thailand, and Turkey).

Our calculations, which are loosely based on Williamson’s “fundamental equilibrium
exchange rate” approach, broadly update and extend some of the work carried out in the
IMF’s Staff Country Report No. 02/75.

On the whole, the other transition economies likely represent the single best comparator,
given the extent of the structural transformations that Russia has already undergone, and will
undergo in the future. However, the experience of resource-rich economies may also be of
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interest, given Russia’s reliance on natural resource output and exports. We view the
non-transition emerging markets as a priori least relevant, but nevertheless analyze them to
determine the robustness of our results. In all cases, we focus on developments in the 1990’s.
Previous decades are less relevant, because globalization and increases in private capital
flows are likely to have implications for the sort of external deficit that can be financed.

Overall, Russia’s external current account should be expected to converge in the long
run to a deficit of 1-3 percent of GDP, assuming continued progress on structural reforms.
As a starting point, we note that, in advanced transition economies, current account deficits
of 4-6 percent of GDP have been sustained for extended periods,” but they lately seem to
have started converging towards lower levels. Given Russia’s extraordinary natural-resource
wealth, it might well experience even higher levels of foreign direct investment than most
transition economies. On the other hand, Russia’s experience with large capital flight and the
possibility that future capital flows will be highly volatile suggest the need for caution.

Current account deficits have, on average, been much lower in the nontransition emerging
markets and in resource-rich economies.” However, these groups are much more
heterogeneous. In particular, some of these economies have experienced exchange rate crises
and “sudden stops” in capital inflows, leading to the emergence of large current account
surpluses (e.g., Indonesia and Korea). Other countries, such as Norway, are saving in the
expectation of dwindling natural-resource exports, an issue that is not expected to arise in
Russia for a significant period yet. Overall, it still remains true that in several of these
economies, including for instance Chile and Mexico, current account deficits larger than our
target have proved sustainable.'® !

Our assumptions for the long-run current account imply a deterioration of 911 percent
of GDP from the projected surplus of 8.1 percent of GDP in 2002. Part of this deterioration
can be absorbed through slower growth in external reserves, but private capital inflows will

¥ For example, over the last 4 years for which data is available, their average current account
deficit equaled 6.2 percent of GDP.

? Since 1995, non-transition emerging markets ran an average current account deficit of
0.3 percent of GDP, resource-rich economies an average surplus of 0.1 percent of GDP.

19 Mexico did run significant surpluses in the mid-1980’s, but this reflected the short-run
impact of its debt default on capital flows.

" Demographics is another, potentially important determinant of the sustainable current
account balance. While Russia has experienced over the last decade significant declines in
fertility and increases in mortality, these developments were likely related to the collapse in
output and income since the transition began. One would therefore expect that they will be
reversed in the near future.
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also have to increase significantly. For instance, FDI would have to increase by at least a
further 1-2 percent of GDP.

This current-account deterioration will in part occur autormatically, as world energy
prices decline from their high levels. Assume again a medium-term world oil price of
$21/barrel, so that Russian oil prices decline from the 2002 value of $22.4/barrel (CIF) to
$20.1/barrel (CIF). Assume further that Russian natural gas prices move in line with oil
prices. Ceteris paribus, all this implies a current-account deterioration of 1.7 percent of
GDP (or $5.7 billion).

Even allowing for a medium-term world oil price decline, and even after the estimated
4.5 percent real appreciation in 2002, we conclude that the RER will have to appreciate
s0 as to bring about a further current-account deterioration of 7.4-9.4 percent of GDP
(or $26 billion—$33 billion). In turn, the precise magnitude of the required appreciation
hinges on the price elasticities of imports and exports.

We postulate an import demand relationship of the type

m=o+py+yz+d Other +k, 3)

where m are real imports, y is real GDP, z is the RER (an increase in the RER is appreciation;
all variables are in logarithms), Other includes any other controls, such as crisis dummies,
and ¢ is a random term. The estimation results, in error-correction form and with standard
errors in parentheses, are:

Am;= 0.09 Aug98Dummy + 347 Ay, + 048 (058y,+ 079z —mu) (4)

(0.03) (0.76) (0.12) (0.05) (0.15)

Most relevant to us here is the long-run elasticity of imports with respect to the RER, equal to
0.79. Regarding export demand, we have been unable to specify and estimate a satisfactory
relationship. Instead, we simply assume the same price elasticity of -0.324 estimated by
Reinhart (1995) in a pooled regression for 12 LDC.

Then, given the projected 2002 exports and imports (amounting, respectively, to 31.8 percent
and 23.7 percent of GDP), we calculate that a one percent RER appreciation yields a
long-run current account deterioration of 0.29 percent of GDP (or $1 billion). Hence, the
implied long-run real appreciation lies in the range 26-33 percent from the estimated 2002
level.

Given the uncertainty about the price-elasticity of imports and in particular exports, it is
crucial to engage in sensitivity analysis with respect to these variables. A natural upper
bound is to assume that both import and export volumes are unit—price-elastic. Then, the
implied long-run real appreciation lies in the range 13—17 percent from the projected
2002 level, or less than half as much as previously calculated. This value would imply that
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the RER will roughly return to its level in July 1998, just before the crisis—even though both
productivity and oil prices were much Jower then.

So far, we have assumed a long-run oil price of $20.1/barrel. Given the uncertainty
associated with this variable, we also consider three alternative scenarios: a “high” long-run
oil price of $23/barrel, a “low” price of $17/barrel, and a *“very low” price of $ 10/barrel. Our
calculations imply that each $1 increase in the long-run oil price, relative to the central
scenario, yields an additional 1.3 percent long-run real appreciation.'? Put differently, the
long-run elasticity of the RER with respect to world oil prices equals 0.26," so that the
elasticity with respect to the overall terms of trade equals about 0.62, almost equal to the
value used in the previous section. Hence, at “high” oil prices, the implied real appreciation
lies in the range 17-21 percent; at “low” oil prices, the implied real appreciation lies in the
range 9-13 percent; and, at “very low” oil prices, there is almost no implied real
appreciation. All these results are summarized in Table 4.

Table 4. Real Exchange Rate in 2002: Percent Undervaluation, Under Various Assumptions

Price Elasticity Of Price Elasticity Of

Imports= 1; Imports= 0.79;
Exports= -1 Exports= -0.324
Potential long-run Russian oil price ($20.1/bbl) 13-17 26-33
Very low long-run oil price ($12/bbl) 04 0-7
Low long-run oil price ($17/bbl) 9-13 1825
High long-run oil price ($23/bbl) _ 17-21 3340

Regarding the impact of productivity growth on the RER, De Broeck and Slegk (2001) have
analyzed in detail the experience of transition economies. Overall, they conclude that “an
increase in the relative productivity differential of one percent leads to an increase in the

12 To compute this, we consider the marginal impact of an increase in oil prices on net energy
exports, divided by the marginal impact of an increase in the RER on the current account. For
simplicity, the former impact is computed under the assumption of exogenous energy export
volumes; hence, the coefficient is likely to represent a lower bound.

1 This is computed at the assumed long-run oil price of $20.1/barrel.
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exchange rate of approximately 0.4 percent.”'* This is a somewhat lower value than the one
estimated in the previous section, and provides a useful lower bound against which to check
our earlier calculations.

For the period 1991-99, estimates based on extending the dataset in De Broeck and Koen
(2000) suggest that annual TFP growth rates in advanced transition economies averaged just
over 2 percent per annum. However, there were large variations: for instance, Poland enjoyed
TFP growth rates of almost 4 percent per annum. Hence, Russian productivity growth might
well exceed the average value in its trading partners by 2-3 percentage points per annum,
even for an extended period. In turn, this implies that, even after the RER has appreciated to
its long-run equilibrium value, it may be expected to continue growing by a further 1 percent
per annum,

VII. CONCLUSIONS

Any analysis of equilibrium RER is subject to large uncertainties. However, empirical
analysis confirms a link between the ERER and productivity, in both Russia and other
transition economies. Some dependence of the Russian ERER on oil prices can also be
observed, in spite of the attempts to offset such links through monetary policy and foreign
reserve accumulation; the dependence 1s hkely to become even clearer over the long run.

Looking ahead, it appears likely that Russia will experience, and should indeed target, a
significant current account deterioration in the medium term, over and above what is implied
by likely changes in world oil prices. A further, significant real appreciation will be required
to bring about this outcome. Our estimates suggest that we might expect a real appreciation
of more than 10 percent, with some parameterizations yielding more than 30 percent.
However, the estimated exchange rate disequilibrium remains very sensitive to the assumed
long-Tun o1l prices.

Over the long run, and even after any RER disequilibrium is resolved, the link between the
ERER and productivity implies that we should expect both the actual and the equilibrium
RER to continue appreciating. The precise rate of productivity-driven appreciation will
depend on the speed and determination with which structural reforms are pursued; on
average, it has equaled about 1 percent per annum in other transition economies.

To the extent that the authorities resist nominal appreciation, the real appreciation discussed
above would have to occur through increases in domestic prices, particularly of nontradables,
and would also show up as higher consumer prices index (CPI) inflation. It should be

'* They can only find tentative evidence of a Balassa-Samuelson effect in Russia and other
FSU economies. However, this finding likely reflects the fact that their sample stops in 1998,
and thus cannot incorporate the experience of the recent period of real appreciation and
productivity growth.
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emphasized that such appreciation, whether reflecting an adjustment to the current
disequilibrium or the response to continuing productivity growth, should not be viewed as a
threat to growth, employment, or external sustainability. Rather, it represents a mechanism
which ensures that the Russian people will achieve a standard of living commensurate with
their productivity and external environment. The paper did not tackle the question of the
optimal speed of RER adjustment, but we would like to finish by emphasizing the standard
conclusion that such adjustment could proceed relatively rapidly, so long as (a) structural
reforms are pursued diligently, so as to reduce the extent of structural rigidities in the
economy; and (b) output, employment rates, and capacity utilizations do not show signs of
precipitous declines.
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