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1. Introduction

The spatial behaviour of prices in Russia has been changing dramatically during
the course of transition. After the price-liberalization shock of January 1992, prices
diverged sharply across regions of the country, indicating progressive regional
fragmentation of the national market (see, e.g., Koen and Phillips, 1992). But in due
course they started to move in the opposite direction. Based on price data for 1994,
de Masi and Koen (1996) found the Russian market to be weakly integrated; yet
the degree of integration seemed to them to have increased since 1992. In a more
recent paper, Koen and de Masi (1997) state that price convergence across regions
within a country over time is one of the stylized facts observed in most transition
economies.

Nevertheless, the pattern is rather erratic, as there is abundant evidence that
powerful forces have been counteracting market integration — in particular,
regional protectionism. Therefore, the trend is not clear-cut. The aim of this paper
is to clarify how fast and how far the process of market integration has moved in
Russia during the 1990s.

For this purpose, a cross-sectional relationship between commodity price
dispersion and demand dispersion (proxied by per capita income dispersion)
across Russian regions is used. If the law of one price holds, i.e., if the market is
integrated, then the price in any given region should depend on overall demand
in the national market rather than on local demand. Hence, controlling for trans-
portation costs (proxied by inter-regional distances), this relationship should be
statistically insignificant. Otherwise the strength of the relationship indicates the
extent of deviation of the national market from complete integration. Running
cross-sectional estimations for each available time point, an integration trajectory
(i.e., a time series of the integration measure) is obtained, thus providing the
temporal pattern of market integration. The cost of a uniform basket of basic food
goods is used as a commodity price index. The data cover 74 regions in Russia, and
span the period February 1992 up to December 2000 at a monthly frequency.

The results suggest that the regional fragmentation of the Russian market
increased sharply during the early years of transition, but that subsequently — since
about the end of 1994 — integration has tended to improve. However, the trajectory
is a bumpy one, with occasional departures from the trend towards integration.
This is consistent with the irregular profile documented by Berkowitz and DeJong
(2001) that is based on a rather different methodology. Difficult-to-access regions
markedly contribute to the overall disconnectedness of regional markets; control-
ling for these regions, the integration trend becomes clearer. Surprisingly, the
European part of Russia (excluding its northern territories) turns out to be less
integrated than Siberia and the Far East (excluding difficult-to-access regions).

The issue of market integration in contemporary Russia has been the subject of
a number of studies. Gardner and Brooks (1994), de Masi and Koen (1996), and
Goodwin et al. (1999) examined the early stage of transition. They found large price
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differences across locations that could not be transportation costs. However, they
also found some evidence that these differences tended to decrease. Over a longer
time span, results by Berkowitz et al. (1998) indicate poor market integration as
well, yet they are somewhat better. More recently, Berkowitz and DeJong (1999)
found a culprit explaining market fragmentation, the so-called Red Belt (a group
of anti-reform regions). Gluschenko (2001a, 2002b) analysed cointegration and
threshold relationships for location pairs; the first study covered regions of West-
ern Siberia in 1994-98, and the second all of Russia, for the 1994-2001 period, with
regions aggregated to economic territories (ekonomicheskiy rayon). The pattern was
mixed: both integrated and non-integrated location pairs were found, suggesting
that market integration is far from complete.

The above papers use methodologies that are applied to markets in advanced
market economies (see, e.g., Parsley and Wei, 1996; Engel and Rogers, 1996; and
Obstfeld and Taylor, 1997). A feature of these methodologies is that they yield
estimates which average, in some sense, the price behaviour over the entire period
rather than depict the path of integration. This is of little importance if the case
at hand is a stable economy, where the nature of price behaviour does not change
much over time. But in a transition economy, such changes are to be expected
and are an important measure of the transition process itself. This paper focuses on
the evolution of Russia’s market integration rather than on its ‘temporally
aggregated’ state.

2. Measuring market integration

The law of one price implies that in a perfectly integrated economy, the regional
price of a (tradable) good is determined in the national market, and not by local
demand. If the quantity demanded in the region increases or decreases (due to,
e.g., changes in regional per capita income), then arbitrageurs adjust the quantity
supplied by moving the good to or from the region. This implies that the supply
curve is perfectly elastic, p(g,) = p* (= const), where p, is the price of the good in
region r, g, is the quantity supplied, and p* is the national-market price, i.e., just
the ‘one price’.

More formally, assume that apart from the price, income per capita, i, is the
only determinant of demand, g, = D(p,, i,), and let g, = S(p,) be the supply function.
The equilibrium condition D(p,, i,) — S(p,) = 0 yields the regional price p,; hence,
p, = f(i,). For convenience, the logarithmic representation is hereafter used, capital
letters denoting logarithms of relevant variables, e.g., P, = In p,. It is easily shown
— assuming the existence of the equilibrium - that dP,/dI, = —g/ (e, — &), where
g is the income elasticity of demand, and &, and & are the price elasticities of
demand and supply, respectively. Thus, provided that the good is a normal one
(g >0), dP,/dI, 2 0. It is reasonable to think of & and &, as being finite. Then dP,/
dl, is positive with finite &, and tends to zero as & goes to infinity. Hence, with a
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Figure 1. Local-market equilibria in the perfectly integrated economy
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perfectly elastic supply, dP,/dl, = 0 holds, indicating the independence of the
regional price on income. Figure 1 provides an illustration (where I, < I” < 1),
clearly demonstrating that demand shifts driven by income effects have no effect
on the regional equilibrium price.

For the supply curve to remain perfectly elastic with demand shifts, each region
r should be small, so that its demand does not impact the overall price P*. How-
ever, this does not imply that the local quantity demanded is negligibly smaller
than the overall demand, Q; in fact, a weaker condition suffices: | AQ,| = [ Q/I)) —
Q,(I7)l< Q. In words, it is changes in the quantity demanded that should
be small through a possible range of regional income variations rather than the
quantity itself.

The above-mentioned function f(i,) can be represented as ki (assuming that the
income elasticity of demand is constant); then

P,=K+fl. 1)

Since 8 = dP,/dl,, B = 0 should hold, provided that the market is integrated. Or,
in econometric terms, allowing for random disturbances in the right-hand side of
(1), B should be statistically insignificant. Subtracting equation (1) for some region
s from that for r, the relationship rearranges to an equation in terms of percentage
differentials (P,, = P, — P, = In(p,/p,); similarly for income):

PrS = ﬁIVS' (2)
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In this equation, the equality of 8 to zero becomes quite obvious, as it should be
P.. = 0 under the law of one price.

Hence, relationship (1) or (2) can be used as a cross-sectional test for the law of
one price. If =0 holds over a set {r} (or a pairwise set {(r, 5)}), then the relevant
market can be deemed as integrated. A non-zero value of 8 (as shown above, 8
should be positive in such a case) is a sign that regional markets are not perfectly
integrated. Being the elasticity of price dispersion vis-a-vis income dispersion
in (2), the magnitude of B can be used as a measure of the degree of market
integration: the higher f3, the weaker integration (thus, in fact, f measures market
fragmentation).'

In essence, the right-hand side of (2) evaluates the overall extent of barriers to
trade between regions r and s. Let C,, represent the cost to move a unit of the good
from s to r (C,, = In(1 + c,), c, being arbitrage transaction costs expressed as a
percentage of p,). Then P, = P, + C,, and P,, = C,.* Assume that some components
of C, are quantifiable, thus providing an (unknown) portion q < 1 of the overall
value of transaction costs. If the right-hand side of (2) is augmented for g4C,,, the
value of B decreases, since (1 — q)C,, = fl,, with this. In the case that transaction
costs are fully identified, i.e.,, g = 1, we get B=0.

This provides a helpful framework for analysing the importance of various
trading frictions. But one of them, the segmentation of markets by physical distance,
is to be taken into account in all instances. Perfect integration is not observed in
the real world: e.g., Engel and Rogers (1996) as well as Parsley and Wei (1996) find
price dispersion among US cities to depend strongly on distance. Thus, a more
realistic benchmark of integration should be used, allowing for ‘natural’, irremovable
impediments to inter-regional trade such as physical distance.’ That is, an economy
is deemed to be integrated if there are no ‘artificial” impediments. Thus, the degree
of integration, f, will be measured with arbitrage transaction costs reduced by
transportation costs.

By assuming transportation costs to be log-linear function of distance,
CT = o + yL,, the following equation is arrived at:

P.=o+ Bl + yL,, 3)

where L, =1n,; I, is distance separating r and s. If arbitrage transaction costs
are nothing but costs of shipping goods, i.e., C,, = C", then it will be = 0 (since

rs /7

' Note that 8 = 0 is a necessary condition for the law of one price to hold, but not a sufficient one. There may
be forces causing regional prices to diverge regardless of local demand, notably region-specific sale taxes.
2 In fact, IP,| = C,.. Notation for this general case would become more involved. However, such a
complication is unnecessary. Since P,, = —P,,, it always is possible to rearrange the indices in such a way
as to make P, non-negative. Therefore, lest to complicate notation, the condition P,, > 0 is implied to hold
throughout the paper.

* In the case of Russia, there is one more ‘natural’ impediment, namely, difficult access to a number of
regions; see the next section.
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C,, is fully captured by the distance variable), and the market is recognized as
integrated. To put it differently, this means that the entire price dispersion P, is
caused exclusively by transportation costs.

The ‘artificial’ barriers increase C,, above transportation costs, causing B to
be non-zero, which indicates market fragmentation. There are many such barriers
in Russia. For instance, exportation of subsidized foods has been restricted in a
number of regions at times; aiming to protect local producers, some regional
governments have been blocking entry into markets of their regions. (However,
such restrictions are not absolute and can be directly expressed in terms of
arbitrage transaction costs as the costs needed for cutting through bureaucratic red
tape.) One more example of the ‘artificial” barrier is organized crime: extortionary
rent collected by gangs while moving goods between regions contributes to inter-
regional cost as well.

Transportation costs increase with distance, which suggests that the longer
distance between r and s, the more difference in prices between them. Hence, yis
expected to be positive. However, it can be zero (statistically insignificant) as well.
This is the case when the contribution of transportation costs to the price of a good
is minor (in particular, provided that shipping distances are short), or when these
costs are included in the wholesale price (‘f.o.b. destination’). Thus, the sign of y
does not take part in the inference regarding market integration, merely evidencing
whether transportation costs matter or not for a given good and/or region sample
(except the pathological case of significantly negative ¥, indicating that the market
is most probably disintegrated). So, the market is deemed to be integrated if 8 =0
and y>0,or B=0and y=0. When >0 and y> 0, or f> 0 and y= 0, the market
is thought of as being fragmented to the extent measured by the value of .

A caveat is that the price differential, P,;, may pick up, along with the effect
of impediments to trade, variations in income-dependent costs of the non-traded
component of the good, namely, marketing and distribution costs. Since these
services are highly labour-intensive, their costs depend strongly on local wages in
retail trade, and these wages, in turn, may be highly correlated with local per
capita income. Then B would capture a mixture of both effects. There are two
possible ways to deal with this problem. The first is to interpret the difference in
distribution costs as an additional indication of imperfect integration. In fact, this
means extending the notion of market integration. That is, § will measure not only
integration of the commodity market as such, but also integration of the market for
distribution services and that of the retail-trade labour market.* The second way is
to explicitly take into account differences in distribution costs, supplementing the
right-hand side of (3) with a relevant variable, or subtracting these costs from the
raw prices used to calculate P,..

4 Such a generalization is quite meaningful, since distribution costs may not all be location-specific. For
example, this is the case when there are nation-wide department store chains and corporations’ distribution
networks.
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Unfortunately, the latter way is not easy to follow, as statistical data on
distribution costs or retail-wholesale margins are rather poor (not only in Russia,
in other countries as well). That is why the first approach is used in this paper.
Fortunately, the effect of non-tradable inputs is not fundamental (at least, for Russia)
as shown below in a comparison of estimations with and without distribution costs
that are available on a yearly basis.

Data and econometrics

The price index used for the statistical analysis is the cost of the basket of 25 basic
food goods defined as the standard by the Russian statistical agency, Goskomstat,
between January 1997 and June 2000. This basket covers about one-third of food-
stuffs involved in the Russian consumer price index (CPI); but unlike the CPI, it
has constant weights across regions and time. The basket represented the food
constituent of the subsistence minimum (since July 2000, a new composition has
been used). It includes: rye-and-white bread, white bread, flour, rice, millet, vermi-
celli, potatoes, cabbages, carrots, onions, apples, sugar, beef, poultry, boiled sausages,
boiled-and-smoked sausages, frozen fish, milk, sour cream, butter, curd, cheese,
eggs, margarine, and vegetable oil (Goskomstat, 1996a).

Sometimes, the opinion is advanced that regional Goskomstat offices might
have erred, under pressure of local politicians, on one or another side (depending
on a specific interest of a given local authority) when reporting the cost of the
basket. However, this is not the case. The reason is that the same prices used to
calculate the cost of the staples basket are employed in computing CPIs both on
the regional and national levels. Thus, a distortion of prices for staples would
inevitably distort CPIs (as well as a number of other widely-published price indi-
cators). As far as is known, regional Goskomstat offices may be guilty of mistakes
in measuring prices, but not of falsifications. My private interviews with a number
of regional Goskomstat officials corroborate this. They assert that they have never
been influenced by regional politicians to ‘improve’ prices; on the contrary, local
authorities have a stake in providing unbiased information on prices in their
region. In any case, political considerations concerning the cost of the staples basket
are contradictory: underreporting might deceive the electorate, but overstating
would provide reasons for asking the federal government for more transfers. Such
contradictions may stop politicians from forcing statisticians to distort prices. So,
the cost of the 25-item basket can be believed to be every bit as reliable as the
Russian price statistics in general.

The data are monthly, spanning 107 months, from February 1992 up to December
2000. (Unfortunately, data are lacking for December 1991 and January 1992, the
period of switching from planned to market pricing.) The costs of the 25-item
basket were obtained directly from Goskomstat, which computed the index for
1992-96 at the request of the author. (Between July and December 2000, Goskomstat



418 GLUSCHENKO

continued to compute this index though it no longer published it). Incomes data
are drawn from the monthly statistical bulletin ‘Social and Economic Situation of
Russia’ for 1992-2000. The price data are collected in capital cities of the Russian
regions while the income data are representative of the entire region.

The sample covers 74 of Russia’s 89 regions. Data are lacking for 10 auto-
nomous okrugs, the Chechen Republic, the Republic of Ingushetia, and the Jewish
Autonomous Oblast. Two other regions are omitted. Moscow and St. Petersburg are
‘city-regions’ and capitals of the surrounding Moscow and Leningrad Oblasts.
Only these ‘city-regions’ are present in the sample, while the relevant surrounding
oblasts are not. Distances are mostly by rail except for a few for regions having no
railway communication (in which case highway, river or sea distance is used).”

To estimate market integration at a time point (month) ¢, an econometric
version of equation (3) is used,

Pt = alt) + BOLW) + y(BL,. + &), ,s8)e I {l,..., NP 4)

where ¢,(t) is an error term, and N is the number of regions. Regression (4) is
estimated over a set IT such that » # s, and if (r, s) € Il then (s, r) ¢ II (since both
region pairs provide the same information).

Equation (4) is a cross-sectional regression. Running it sequentially for each
available point in time, a time series of the integration measure is obtained, 3(¢) for
t = 1992:02, ..., 2000:12, which provides the pattern of changes in integration
during the period under consideration.

The basic spatial sample, hereafter referred to as ‘Russia as a whole’, yields
2,701 (= 74 x 73/2) region pairs. In addition, estimations are run over two sub-
samples (using dummies affecting both intercept and slopes).

One subsample represents Russia excluding difficult-to-access regions. This
sample includes 69 regions; excluded are the Murmansk Oblast, the Republic of
Sakha (Yakutia), the Sakhalin Oblast, the Magadan Oblast, and the Kamchatka
Oblast. They are remote regions lacking (except the Murmansk Oblast) railway and
highway communication with other regions. In these regions, arbitrage can hardly
be bilateral since goods are imported only. Obviously, difficult access to a number
of regions reduces the integration of the national market; eliminating such regions
is equivalent to controlling for this ‘natural’ impediment to integration.

Another subsample, containing 51 regions, represents the European part of
Russia excluding its northern territories; it is hereafter referred to as simply
‘European Russia’. Since the transport infrastructure is more developed in this part
of the country, and distances are shorter, one might a priori expect European Russia
to be more integrated than the remainder of the country. Therefore it is interesting
to verify whether such a belief is true.

®> The distance matrix was compiled by Alexei Abramov, Novosibirsk State University.
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Figure 2. Standard deviations of the price differential
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There are missing observations in the time series used. These gaps are most
pronounced during 1992-94. For some months, data are lacking for up to 15
regions, reducing 1.6-fold the number of region pairs. To fill the gaps, missing
prices are approximated, using the food component of the regional monthly CPIs.
The interpolated value of p,(t) is the arithmetic mean of the nearest known preced-
ing price inflated to the required time point, f, and the nearest known succeeding
price deflated to £.°

4. Temporal pattern of integration
The results are presented graphically.” First it is useful to look at the evolution of

inter-regional price dispersion. Figure 2 plots standard deviations over region pairs
of the price differential for each point in time, o(t) = o(P,(1)), and for the three

% Let prices at t —m and f + n be known, and 7,(7) = §(7)/p,(7 — 1) be the food CPI for month 7 in region r
(where p,(-) is the overall level of prices for foodstuffs). Then the interpolated price is computed as

p,(t +n)
rt+n) mt+n—10 .. gt+1) ]

” The working paper, Gluschenko (2002c), provides some numerical results as well as additional plots.

Pt = %[p,(t ) m (A D) T —mA2) T () +
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Integration measure (beta)

Figure 3. Integration trajectories
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samples. This figure illustrates that the inter-regional dispersion of prices rose
during the early years of the transition, and that it subsequently almost continu-
ously declined. Price dispersion in European Russia is almost always less than
in the other two samples. This seemingly corroborates the hypothesis of better
integration in this part of the country.

Turning to the regression results, Figure 3 shows estimated fS(t) for the three
samples. For Russia as a whole, all estimates of 8 and y are highly statistically
significant, at the 0.1 percent level (but three ones significant at 1 percent). Except
for 1992:02, where B is insignificant, # for Russia excluding difficult-to-access
regions is significant at the 0.1 percent level as well (but 1993:03 with the 5-percent
one). There are three points in time where distance is insignificant over this sample
(1992:02, 1992:03 and 1992:07). The remaining estimates of y are significant at the
0.1 percent level except for the three with 5 percent significance and one (1992:02)
with 10 percent significance. For European Russia, there are four insignificant
estimates of 3 in the initial period (in 1992:02, 1992:03, 1993:02, and 1993:05), while
four estimates are negative (in 1992:02, 1992:09, 1993:01, and 1993:03), and of these
three are significant. Most remaining estimates of 3 are significant at the 0.1 percent
level. As for the coefficient on distance, it is rather small for European Russia, and
not infrequently insignificant. Of all the 107 estimates of 7, 30 are insignificant, 9
are significant at the 10 percent level, 12 are significant at the 5 percent level, and
the rest are significant at the 1 percent level (mostly, at the 0.1 percent level).
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Interestingly, beginning in 1998:12, distance becomes almost always insignificant
in European Russia. It is only in 1999:03 and 1999:04, that significantly negative
ys occur (at the 5 percent level). However, taking into account their very small
(absolute) values, they can be assigned to a chance cause.

There are only two cases when both 8 and y are insignificant (as well as the
F-statistic): 1992:02 in Russia excluding difficult-to-access regions, and 1993:02 in
European Russia. Moreover, the F-test suggests that fand yare jointly insignificant
in the previous period (1993:01), while f3 is significant (at the 5 percent level) with
the wrong sign. However, as discussed below, these cases occurring in the early
period of liberalized pricing, cannot be thought of as signs of perfect integration.
Except for these three, all remaining regressions are significant according to the
F-test.

Before interpreting the pattern shown in Figure 3, it is helpful to consider
briefly the process of price liberalization in Russia. Up to and including December
1991, most prices in Russia were fixed by centralized pricing. At the beginning of
1992 prices were freed (following the Presidential Decree of December 3, 1991).
Owing to shortage of consumer goods, enormous pent-up demand had accumu-
lated by that date. As a result, price liberalization led to the so-called Big Bang: the
3.5-fold rise in consumer prices in one month (food prices rose four-fold). At the
same time, regional prices diverged dramatically, as the pent-up demand varied
considerably across regions. Yet price liberalization gradually proceeded. For a
number of goods, price movements were subject to certain limits which were
subsequently widened or removed. In particular, price rises for 6 goods from the
25-item basket were limited to 3 times (for bread of both kinds, milk, curd, and
vegetable oil) or to 3.5 times (for sugar); retail mark-ups for these goods were
frozen at the pre-liberalization level. In March 1992, regional governments were
empowered to abolish these price ceilings (although bread prices remained under
federal control till the end of 1993). This gave rise to considerable variation in local
price controls and subsidies: while some regional governments continued to
maintain price ceilings and subsidies (to varying degrees), others abolished them.
The latter group expanded although price controls persisted for a long time: in
the last region (the Ulyanovsk Oblast), they were not abolished until the beginning
of 2001.

As Figure 3 shows, during the early years following price liberalization, the
fragmentation of the Russian market increased sharply. In fact, the market was
changing into a collection of loosely bound regional markets. However, caution is
required in the interpretation of results for the very initial part of that period, the
first few months of 1992. It is unlikely that the rise of f at that time reflects a
lessening of market integration. To judge from the value of 3, the Russian market
was almost ‘perfectly integrated” at the starting point of the time series, February
1992. But turning back to Figure 2, we see that the inter-regional dispersion of
prices was not so low in the first months of 1992. Nevertheless, the regression
results indicate weak (or no) dependence of price dispersion on distance in these
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months. Hence, the law of one price hardly held, even when controlling for trans-
portation costs. It seems likely that this is just the case mentioned in footnote 1,
where price dispersion is caused mostly by various accidental factors, and so
violation of the law cannot be captured or is understated by the regression.

In all likelihood, there were two main reasons for such behaviour of prices.
First, neither producers nor wholesale and retail traders initially had experience
pricing on their own, and this may have resulted in a weak linkage between prices
and demand. Second, savings forced by the pent-up demand came to the consumer
market beginning in January 1992, thus weakening the dependence of demand on
current incomes. And most probably, the fast rise of  — strengthening dependence
of prices on local demand — in the early months of the market reforms was induced
by the adaptation of sellers to market pricing,’ which became wider in scope, as well
as by the dishoarding and depreciation of the forced savings. But the possibility of
such local demand dependence results from the weakness of inter-regional trade
relations, which allows price disparities to persist.

Thus the beginning of the integration trajectories provides only partial evidence
that the degree of integration of the Russian market was low at that time. Moving
further and further away from the starting point, the value of 8 should have been
being progressively more determined by the magnitude of impediments to inter-
regional trade, while the transitory component conditioned by the switching from
planned to market pricing was gradually decreasing in importance. There is no
way, however, to measure how long this component persisted and how much it
contributed to the value of 8 at particular points in time. Based upon my personal
observations of the reality of that time, its role seems to have become of little
importance by the end of 1992, or, at the latest, by mid-1993. (As for the forced
savings, their effect was very short, since a portion of them was spent in the first
months of 1992, and the rest was depreciated rapidly, ten-fold by the second half
of the year.)

It is reasonable, therefore, to interpret subsequent values of 8 as indicators of
regional economic isolation. In the early years of the transition, there were only
embryos of market institutions, hence the prerequisites for inter-regional arbitrage
were simply lacking. The overwhelming share of both retail and wholesale trade
still remained state-run, and so the stimuli and possibilities for arbitrage did not
exist. Some individuals and very small private firms did practice spatial commodity
arbitrage but their contribution to the total volume of trade was minor. Trade
flows between regions were chaotic, accidental bargains prevailing (the more so as
information on arbitrage opportunities was almost entirely lacking). Regional
authorities were contributing strongly to the economic separation of regions, by
trying to cushion price shocks in their own regions. In particular, they erected
trade barriers, restricting exportation of subsidized agricultural and food products.

% In essence, this was the process of the titonnement combined with the self-learning of market agents.
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Integration measure (beta)

Figure 4. Integration vs. inflation and the rouble exchange rate
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Numerous regional ‘food security’” programmes (that is, the self-provision of a
given region with foodstuffs) were developed in the early years of the reforms, so
pushing regions towards autarky.

In the second half of 1992, 3 (as well as o(t)) increased sharply again. In addition
to the above-mentioned transitory component, this might be a consequence of
transferring the authority for price controls to the regional level in March of that
year: according to Frenkel (1997), many regional governments abolished price
controls for staples at the end of the first half of 1992. Two time intervals — roughly
the first halves of 1993 and 1994 — of a sufficient improvement in integration are seen
in the early years of transition. They roughly correspond to the intervals when food
price inflation fell dramatically; some changes in integration in those years might
be attributed to variations in speed of change in the US dollar/rouble exchange
rate (see Figure 4). However, the relation between changes in integration and
changes in food price inflation is far from unambiguous (the more so for the
dollar/rouble exchange rate). Besides, it is unclear what is the cause and what is
the effect — whether inflation affects integration or vice versa.

Segmentation of the Russian market peaked in 1993-94. By 1994 the founda-
tions of market institutions in the Russian consumer market were coming into
being: wholesale and retail trade were being privatized, the number of private
trade start-ups was increasing, and ‘market mentality’ was strengthening. Along-
side this, arbitrage activity was broadening. As a result, market integration started
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to improve from the end of 1994, and this continued throughout the remainder of
the period under consideration.

However, occasional departures from this trend occurred. In the second half
of 1995, a new wave of inter-regional trade barriers in all likelihood caused the
observed breakdown in integration. This wave was induced by the federal fuel-
crediting programme for agricultural firms. To guarantee the repayment of such
credits, regional governments restricted exportation of agricultural products until
producers repaid the credits (Serova, 2000). Another spike was caused by the
financial crisis in August 1998. Interestingly, this peak is clear on the trajectories
for Russia excluding difficult-to-access regions and European Russia, but appears
only slightly on the trajectory for Russia as a whole. An explanation is that the
crisis price shock in the difficult-to-access regions was time-lagged, thus narrowing
price gaps between these regions and the rest of the country and smoothing the
peak on the trajectory.

From comparison of the integration trajectories for Russia with and without
difficult-to-access regions, it is apparent that these latter regions account for a
significant share of the overall disconnectedness of regional markets in Russia.
Controlling for them, the value of f8is approximately halved. Due to the existence
of regions that are difficult to access, complete countrywide market integration
should not be expected in the foreseeable future. Hence, this geographical feature
of the country should be taken into account while comparing integration in Russia
with that in established market economies. (Alaska and Hawaii, however, may
play a similar role in the US.)

Another comparison involves Russia excluding difficult-to-access regions and
the European part of the country excluding the northern territories. As mentioned
above, European Russia might be expected to be more integrated. But surprisingly,
this is not the case. From the second half of 1995, values of 3 are permanently
higher here than in Russia excluding difficult-to-excess regions. In 2000, they are
almost twice as high which is very close to the value for Russia as a whole. This
implies that the market of European Russia is less integrated than the market of
Siberia and the Far East excluding Yakutia, Sakhalin, Kamchatka, and the Magadan
Oblast (hereafter referred to as ‘Asian Russia’). Indeed, unreported estimates of
B for Asian Russia are almost all insignificant since December 1998, suggesting
that this part of the national market is close to completely integrated. Taking into
consideration the long distances between regions and the relatively poor transport
infrastructure there, this result is quite unexpected.

The explanations are as follows. A major cause of weak market integration in
European Russia is the Moscow market. There is abundant evidence that sellers
from other regions have no freedom of entry into this market; almost insurmount-
able barriers are erected in Moscow both by local ‘mafias’ and by the Moscow
government (see, e.g., Berkowitz et al., 1998 and Serova, 2000). Controlling for this
factor, values of f fall dramatically while values of yrise (indicating that transpor-
tation costs do matter in European Russia). For example, 8 decreases 1.3 to 2.6 times
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Figure 5. Impact of filling the data gaps on the trajectory for Russia as a whole
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in 2000, and yincreases 1.3 up to 8 times.” Nevertheless, s do not become insig-
nificant, still exceeding those for Asian Russia. This suggests that the contribution
of distance to price dispersion predominates in Asian Russia, whereas the role of
‘artificial” impediments to arbitrage is more important in European Russia. A reason
for this seems to be an administrative-territorial division of the European part
of Russia which is much more atomistic than that of the Asian part: while about
3 million square kilometres are divided among 51 regions of the European Russia
sample, there are only 16 regions over the area of about 5 million square kilometres
in Asian Russia. And the more numerous regional governments and borders are,
the more opportunities exist for the occurrence of many and varied barriers to
inter-regional trade.

As pointed out in Section 3, a portion of the price data consists of approximated
values. To verify how much this affects the behaviour of the trajectories, regression
(4) was also estimated over the source dataset with gaps. This only marginally
affected the results, and by and large the trajectories remained the same (Figure 5).

 This might seem to be due to the violation of the smallness condition by Moscow. However, it is not.
Indeed, the quantity demanded in Moscow is not small, varying in 1998 from 4 percent (for potatoes) to
11.8 percent (for meat) of that in the whole of European Russia. But the maximum change in Moscow’s
demand equals 8.7 percent for year (meat, 1992 vs. 1993), hence, about 1 percent of the total European
Russia’s demand. (Data from Goskomstat (1999) are used for these evaluations.)
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In addition to the CPI-based method of restoring missing observations, linear inter-
polation was also tried. This method also produced no marked changes.

5. Role of the non-traded component

Another pending question is that of the part played by the non-tradable component
of goods in the integration measure . Data on regional wholesale prices for
individual goods (and the cost of the 25-item basket) as well as on the structure
of individual retail prices are not available. However, the Russian statistical
publications provide aggregated trade indicators which can be used as proxies.
These are trading costs relative to retail sales, and the net revenue calculated as the
difference between sale proceeds and the purchase value of goods; the indicators
are computed over large and medium-sized shops by region. A caveat is that these
indicators are averages over all sold consumer goods, whereas their values for the
staples basket used may not be the same as for other goods. Both the indicators
were tried, the first as a proxy of distribution costs, and the second as a proxy of
the retail-wholesale margin, yielding similar results. Only the former is considered
below, and is denoted d,. The sources of the data are Goskomstat (1996b) and
Goskomstat (1998). The data for 1992 and 1998-2000 are lacking; values of d, for
1997 are extended to 1998-2000."

Taking into account (percentage) distribution costs, the spatial equilibrium
condition becomes:

p,1=d) =pa—-d)1 +c,. ®)

Recall that c, is percentage arbitrage transaction costs; for simplicity, the mark-ups
in r and s are assumed to be equal."! Hence, the right-hand side of (3) and (4)
should be supplemented with the variable D,, = In((1 — d,)/(1 — d,)), which repre-
sents the distribution costs dispersion among regions (in the form of the percentage
differential). Theoretically, the coefficient on this variable must equal 1. However,
as a mere proxy is used instead of the true value of D,,, the coefficient on it may
significantly deviate from the theoretical value. Thus, the only thing to be expected
is the positive sign of the coefficient.

Since only yearly data on distribution costs are available, the other variables are
averaged over each year (for 1992, over its 11 available months). Despite high and
variable inflation during the early years of transition, this averaging is reasonable,

19 For these years, Goskomstat of Russia published both indicators in monetary terms only, without providing
retail sales in large and medium-sized shops.

1 Using the retail-wholesale margin proxy, differences in both distribution costs and mark-ups are captured.
However, as mentioned, this does not yield significant changes in the results.
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Table 1. Impact of distribution costs on estimates of the integration measure

Year  Variable Russia as a whole Excluding difficult- European Russia
to-access regions

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

1992 Income 0.142%** 0.078*** 0.034***
(0.008) (0.008) (0.013)
Distance 0.031%** NA 0.012%** NA 0.015%** NA
(0.003) (0.003) (0.005)
1993 Income 0.203*** 0.1771%** 0.087*** 0.084*** 0.065*** 0.067***
(0.010) (0.010) (0.009) (0.009) (0.015) (0.015)
Distance 0.077#** 0.064*** 0.050%** 0.047%** 0.010 0.009
(0.004) (0.004) (0.004) (0.004) (0.007) (0.007)
DC 0.364*** 0.120%** 0.101
(0.034) (0.039) (0.082)
1994 Income 0.265*** 0.2427%* 0.124%** 0.127*** 0.130*** 0.133***
(0.009) (0.009) (0.007) (0.007) (0.009) (0.009)
Distance 0.123*** 0.109*** 0.077%** 0.072%** 0.024*** 0.024***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
DC 0.250%** 0.138*** 0.107***
(0.017) (0.023) (0.035)
1995 Income 0.207%** 0.175%** 0.125*** 0.1227%* 0.135*** 0.134***
(0.007) (0.006) (0.006) (0.006) (0.007) (0.007)
Distance 0.110*** 0.080%** 0.073*** 0.065*** 0.013*** 0.013***
(0.003) (0.003) (0.003) (0.003) (0.004) (0.004)
DC 0.501*** 0.230%** -0.051
(0.025) (0.029) (0.045)
1996 Income 0.166*** 0.145%** 0.075*** 0.076*** 0.096*** 0.117%**
(0.008) (0.007) (0.005) (0.006) (0.005) (0.006)
Distance 0.131%*** 0.097*** 0.077%** 0.068*** 0.008** 0.006**
(0.004) (0.004) (0.003) (0.003) (0.003) (0.003)
DC 0.510%** 0.196*** 0.185%**
(0.026) (0.021) (0.025)
1997 Income 0.148*** 0.1471%** 0.066*** 0.074*** 0.085*** 0.094***
(0.007) (0.007) (0.005) (0.005) (0.004) (0.005)
Distance 0.137#*** 0.097%** 0.079*** 0.065*** 0.008*** 0.007#**
(0.003) (0.003) (0.003) (0.003) (0.002) (0.002)
DC 0.484*** 0.241%** 0.121%**

(0.019) (0.017) (0.020)
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Table 1 (cont). Impact of distribution costs on estimates of the integration measure

Year  Variable Russia as a whole Excluding difficult- European Russia
to-access regions
Model 1 Model 2 Model1  Model 2 Model 1 Model 2
1998 Income 0.152%** 0.157*** 0.076*** 0.080%*** 0.108*** 0.113%***

(0.007) (0.006) (0.005) (0.005) (0.005) (0.005)
Distance 0.106*** 0.074%** 0.046%** 0.040%** 0.007** 0.006**
(0.003) (0.003) (0.002) (0.003) (0.003) (0.003)
DC 0.384*** 0.107*** 0.073***
(0.019) (0.016) (0.025)
1999 Income 0.119*** 0.110%** 0.059*** 0.060%** 0.093*** 0.097***
(0.005) (0.005) (0.004) (0.005) (0.005) (0.005)
Distance 0.065*** 0.046%** 0.018*** 0.016*** —-0.006* -0.005*
(0.003) (0.003) (0.002) (0.002) (0.003) (0.003)
DC 0.260*** 0.056*** 0.061**
(0.014) (0.013) (0.027)
2000 Income 0.116%** 0.110%** 0.061%*** 0.062*** 0.106*** 0.109***
(0.005) (0.005) (0.004) (0.004) (0.004) (0.005)
Distance 0.088*** 0.069*** 0.037#** 0.034*** —-0.001 —-0.001
(0.003) (0.003) (0.002) (0.002) (0.003) (0.003)
DC 0.246*** 0.060*** 0.044**
(0.014) (0.013) (0.021)

Notes: DC = distribution costs differential. The White heteroscedastic-consistent errors are in parentheses;
#* #* and * denote significance at the 1, 5 and 10 percent levels.

as the relative (region-to-region) prices are dealt with, and not their absolute
values. For verification, monthly s plotted in Figure 3 were averaged in the same
manner; the behaviour of the averaged fs turned out to be similar to that of fs
estimated on yearly basis (which is illustrated by Figure 6 below). Table 1 sets out
estimation results without and with distribution costs being taken into account. For
brevity, the income differential is referred to as simply ‘Income’; Model 1 means
specification (4), and Model 2 means equation (4) supplemented with variable
D, (), t indexing years.

With the exception of two instances, distribution costs are statistically
significant and have the expected positive sign. However, the comparison of the
results for Model 1 and Model 2 suggests that changes in the estimates of the
integration measure caused by the inclusion of distribution costs are rather small.
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Integration measure (beta)

Figure 6. ‘Aggregated’ integration trajectories
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Note: The dashed lines mark the levels of 3 obtained without regard for distribution costs.

The coefficients on income in each pair of the models have overlapping 95 percent
confidence intervals (except for Russia as a whole in 1995, where this is the 90
percent interval), thus indicating that the difference between f3s is hardly significant.
The standard errors of 8 remain almost the same. Hence it may be believed that
the regressors I and D are near to orthogonal, and that the omission of D biases the
estimation of the regression variance only slightly.

Figure 6 provides a pictorial rendition of changes in the integration measure
when distribution costs are taken into account. (Comparing the ‘aggregated’ trajec-
tories produced by Model 1 with the continuous trajectories in Figure 3, we see that
the temporal averaging does not distort the general evolution pattern; losing
details, the ‘aggregated’ trajectories retain the main features of the evolution of
market integration. This may be thought of as one more verification of reasonabil-
ity of the temporal averaging.)

Dealing with Russia as a whole, the inclusion of distribution costs lowers f3, as
would be expected. But this is not always the case with the next sample, Russia
excluding difficult-to-access regions: beginning in 1996, 8 increases in Model 2 as
compared to Model 1. The more so, when the case at hand is European Russia: the
only instance of decreasing 8in Model 2 is observed here. The effect of distribution
costs on the coefficient on distance is stronger. For Russia as a whole, the 95 per-
cent (as well as the 90 percent) confidence intervals of y do not overlap. However,
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they do for the other two samples. Values of y nearly always fall after inserting
distribution costs (though sometimes they remain unchanged in European Russia).

To judge the importance of distribution costs as compared to income and
distance in production of price dispersion, the contribution of each variable’s
average to the average price dispersion is used. As seen from (2) and (3), the
intercept in regression (4) is nothing but a scaling multiplier for distance. Hence,
the contribution of distance is (& + 7L)/P; for the other two variables, it is simply
BI/P and 6D/P, where § is the estimated coefficient on the distribution costs
differential. Table 2 reports these contributions rounded off to integer percents.

As figures from Table 2 suggest, the overwhelming share of price dispersion
owes its origin to distance. Along with this, the economic significance of other
impediments to arbitrage represented by the effect of income dispersion is high
enough. This variable accounts for 10 to 20 percent of the average price dispersion
(sometimes even for more). Finally, the contribution of the distribution costs
dispersion is considerable over Russia as a whole; it markedly falls when the
difficult-to-access regions are controlled for, and becomes practically insignificant
in European Russia. Comparing results for Model 1 with those for Model 2, we
notice that the contribution of distribution costs reduces that of distance, while the
contribution of income dispersion is little changed.

The explanation may be the expensiveness of marketing and distribution
services in the remote, difficult-to-access regions. As the distances to them are long
too, this causes a (spurious?) correlation between distribution costs and distance.
To a lesser degree the same is valid for Russia excluding difficult-to-access regions,
since there are Siberian and Far-Eastern regions in the sample.

Thus, the difference in distribution costs is responsible for some share of price
dispersion. However — with some reservations relating to the caveat mentioned at
the beginning of this section — it may be concluded that in the absence of a relevant
variable in the regression, most of the effect of distribution costs is picked up by
the distance variable, thereby preventing a marked bias of . Hence, it is possible
to dispense with taking distribution costs into account (at least, while analysing the
Russian market), although some minor details of the qualitative pattern of the price
behaviour may be lost.

6. A comparison

It is interesting to compare the above results with those obtained using a different
methodology. Berkowitz and DeJong (2001) have examined market integration in
Russia, based on the same sample of 74 regions and the same price index as in this
study.

The intuition behind their work is as follows. Price dispersion is assumed to
fluctuate within bounds dictated by arbitrage costs, —-C,, < P,(t) < C,.. Hence, its

temporal volatility calculated as the standard deviation of P,(t) over a sub-period
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Table 2. Contribution of variables to average price dispersion, percent

Year Variable Russia as a whole Excluding difficult- European Russia
to-access regions

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

1992 Income 16 NA 7 NA 1 NA
Distance 84 93 99
1993 Income 21 18 7 7 3 3
Distance 79 75 93 91 97 97
DC 7 2 0
1994 Income 32 29 14 14 15 15
Distance 68 64 86 83 85 85
DC 7 3 0
1995 Income 27 23 17 16 19 19
Distance 73 66 83 81 81 81
DC 11 3 0
1996 Income 20 18 9 9 14 16
Distance 80 64 91 85 86 83
DC 18 6 1
1997 Income 19 18 9 10 17 18
Distance 81 62 91 81 83 83
DC 20 9 -1
1998 Income 22 22 12 13 20 21
Distance 78 62 88 83 80 80
DC 16 4 -1
1999 Income 21 19 10 10 18 18
Distance 79 69 920 88 82 83
DC 12 2 -1
2000 Income 20 19 11 11 24 25
Distance 80 69 89 87 76 75
DC 12 2 0

Note: DC = distribution costs differential.

t—mn,...,t+n, ot),should be a function of C,, (implicitly assuming C,, to be near-
constant during the sub-period). In turn, if a market is integrated then arbitrage
costs are nothing but transportation costs; thus, o,,() should be an increasing func-
tion of distance. Based on this, region r is deemed to be integrated during a given
sub-period when the coefficient on distance in the test regression of o,(t) on L,
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Share of integrated regions

Figure 7. comparison of integration trajectories with different
integration measures
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(across s) is positive and statistically significant. The extent of market integration
is measured as the percentage of integrated regions. Shifting ¢ — the median date
of the twelve-month sub-period, 21 = 12 — by monthly steps, an integration trajectory
is obtained.

Figure 7 provides a comparison of the Berkowitz-DeJong integration trajectory
with the trajectory for Russia as a whole from Figure 3 of this paper. The scale for
the latter is inverted (since 8 and the percentage of integrated regions change in
opposite directions).

The trajectories are fairly similar, with broadly simultaneous turning points.
The Berkowitz-DeJong trajectory, however, is somewhat ambiguously related to
the time scale. First, being the sixth month within a twelve-month interval over
which price volatility is calculated, their time point is not the exact median date;
the seventh month could be equally well taken as a representative of the time
interval. Second, the Berkowitz—DeJong integration measure picks up the behavi-
our of prices not only at a given point in time, but in its 5—6-month neighbourhood
as well. And this may cause a shift of a captured change in integration — as
compared with the trajectory of 8 — in either direction (probably, by one to three
months). Taking this into account, the trajectories may be thought of as being in
close agreement with one another.

Besides the cost of the food basket, Berkowitz and DeJong (2001) use one more
price indicator, namely, a regional CPI. The associated integration trajectory differs
considerably from that based on the basket-cost data, indicating less integration.
There are two possible reasons for this. The first is noted by the authors them-
selves: the general CPI covers services, which distorts dispersion of prices for
tradable commodities. The second reason relates to the insufficient reliability of the
Russian regional CPIs. As found by Gluschenko (2001b), they are severely biased
with respect to spatial price indices, overstating inter-regional differences.
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7. Conclusions

Using data across 74 Russian regions from the onset of mass price liberalization to
recent years, changes in the degree of market integration in Russia during this
period are evaluated. The pattern obtained is consistent with results obtained by
Berkowitz and DeJong (2001), who use a different methodology. This pattern is
rather encouraging. After a period of growing disconnectedness, market integration
has tended to improve, though with sporadic deviations from this general trend.

As the dependence of regional prices on local demand still persists, the Russian
market cannot be deemed as being completely integrated even at present. However,
the question of how far the market is from complete integration still remains open.
The results suggest that a 1 percent change in local per capita incomes induced a
0.05 to 0.1 percent change in price dispersion in 2000. But is this much or little? On
the other hand, the issue of what degree of market integration is really achievable
is vague as well. In the absence of a better reference point, judgments are based on
the theoretical standard of a zero value of . But such a comparison may be too
severe for the Russian market, overstating its shortcomings.

In fact, there is evidence that even advanced market economies do not match
this theoretical standard, in other words, that they are not completely integrated.
For example, Morgan (1998) estimates that the range of food price differences across
the Euro-zone countries — the ratio of highest to lowest prices —is 1 to 1.45. A
similar pattern is peculiar to the USA, usually thought of as a highly integrated
economy. The ACCRA (2000) cost-of-living index for the fourth quarter of 2000
indicates that the cost of groceries varies across US cities (excluding Alaska and New
York City) from 0.82 of the national average in Jackson, Mississippi, to 1.26 in San Diego,
California (a ratio of 1 to 1.54). Some of the results obtained by Engel and Rogers
(1996) can be interpreted as indicating that price dispersion across US cities depends
on local demand, as in Russia (Gluschenko 2002a discusses this in more detail).

Hence the degree of integration of the Russian market should be judged by
deviations of 8 not from the theoretical standard but from levels actually achieved
in advanced market economies. Besides that, it is unknown whether relatively small
fluctuations of the degree of integration (such as in 1999-2000) are a feature of the
Russian market or if they are merely random shocks. Applying the methodology
put forward here to an advanced market economy would provide a realistic bench-
mark to judge how far the behaviour of the Russian economy deviates from that
of long-standing market economies.
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