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Abstract

This paper presents an overview of a specific tgparrangement for input
supply widely applied in the Russian and Ukrainiadustries. Over the last
five years the arrangement, knowntalling contract has been accounting for
a large and stable share of the total volume oérsd\homogenous industrial
outputs. | will hereby examine the contract as g wh reallocation, in the

short-run, of property rights to enterprises haviefining capacities. Tolling

can also be considered as a tool of vertical imtémn. It enables the supplier of
input to neutralize “double marginalization” in artical chain and therefore
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increases both the profit of supplier and sociafave. Usage of tolling does
not provide a “vertical profit” in the sense of Matvson and Winter, however,
control over input supply helps a new company ttuce sunk costs, making
the acquisition of refining capacities unnecess&midence from the Russian
food-processing industry supports the view thdinglis a mean of entering the
market by new firms, and at the same time of resiiring refining enterprises.

KEYWORDS tolling contracts, transition, Russian industrigisorganization,
restructuring, ownership rights, vertical integoati

JEL classificatiorl 22, L42, M130, P31

Introduction

Tolling contracts (or “daval'chestvo” in Russiamg @xtensively used in Russia
as a form of supply of raw materials to be procgssterefining enterprises.
Under the arrangement, suppliers provide a refineiyh inputs (raw
materials), pay a tolling fee, and take back theulting product. The refinery
receives the tolling fee (i.e. payment for the ifrefy services”) in the form of
a share of the final product or, alternatively,tioé raw materials. From the
legal point of view, the supplier of input remathe owner of the final product
while part of it is transferred to the refinerydthrocessor). Typically, a tolling
contract envisages one cycle of refinement onlgépon is made when the
input supplier belongs to the same holding comparés the refinery
enterprise). However, its exact scope might be nedfi by a long-term
cooperation agreement between the supplier and plexessor. Both
independent from the legal point of view, firmstthalong to the same holding
company or business group can participate in wlirrangements. The latter is
the case for oil refining in Russia, the oil supplioften being the parent
company. However, below | will focus mostly on ttesse of input provision by
(formally) independent suppliers.

To draw a historical parallel, tolling contract® auite similar to those used by
local producers of wool and textiles in the earlfages of industrial
development. The Russian word “daval’chestvo” watof use as far back as
the middle of the XIX century and just 10 years agts remembered by a few
people.

Tolling arrangement was intensively developed i ¢larly 90's alongside such
forms of in kind payments as, for instance, baiBsrthe middle of the 90's it
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was in wide use across the Russian industries.eThlih the appendix shows
the extent of tolling usage in certain importar¢aar of industrial production.
Although at the beginning of the transition pertoling was considered to be a
short-lived phenomenon, it survived the recessieary and has remained
stable over the period of recovery.

One can find that tolling arrangements in the indes under review not only
substitute partially buying the input and selliffge toutput but prevail as a
specific organizational form. Besides, over thest lden years, tolling
arrangements have been widespread in the Russiasfierrous metallurgy,
especially in the production of primary aluminum.

Ukraine is the only former socialist country whéodling is as widely used in
industrial transactions as in Russia. A long-teromtriact in an industrially
developed nation can hardly be compared with intplhgreement. The most
significant difference between tolling and longrtecontracting is the objective
of the arrangement. The hybrid form of a contraxtering supply of input by
the buyer of refined product (for instance, in thgri-food sector) is not
unknown in European and North-American countrieowelver, in these
countries it is usually aimed to insure qualitytbé process and the product.
Whereas, the list of products refined on the tgllbasis demonstrates that such
products are mostly homogenous and do not requiemsive quality control of
both input and output.

The most prominent attribute of a tolling arrangetrie that the input supplier
and the output owner are the same legal persors, The supplier considers a
possibility of signing the contract instead of segjlinput as a sort of “make-or-
buy” decision. From this point of view, tolling & specific form of vertical
integration among other hybrid organizational forfife objectives of this
paper are to explain the origin of this contractaalangement, to identify
reasons for choosing it as a tool of coordinatiamg to assess the impact of
such form of business relations on organizationingfustries and market
efficiency.

To achieve these objectives it is important to emicate on three areas modern
literature. The first is the concept of disorgatizaat the moment of breaking-
down the socialist centralized planning system. Tigorganization (see
Blanchard and Kremer, 199ecame the significant cause of output decline in
transitional economiesKonings and Paul(1999) and many other authors
focused on disorganization that influenced produnctivith complex input.
However, if the complexity of input structure stgéimens the effects of
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disorganization on output it does not cause it.rEwvethe markets of rather
homogenous products characterized by the presehecmiroerous potential
suppliers and potential buyers the impact of dianization is significant. In
exploring the disorganization concepRecanatini and Rytermar{2001)
interpret networks of directors and managers ofRlugsian enterprises as a
device that can overcome disorganization on theketaiThe analysis | will
offer below is slightly different one from that 8fecanatini and Ryterman. It
focuses on a specific institutional arrangementjclvtprovides a relatively
efficient coordination device independent from peed links and personal
reputation, while the Recanatini and Ryterman me$e focused on personal
trust.

Underdeveloped financial and commodity market stiiacture, asymmetric
information and imperfect contractual enforcemeydtam increase cost of
using market-oriented coordination thus making dmehical coordination
preferable. There are different types of such doattbn. A lot of new
organizational forms have emerged and remainedesthlying the first ten to
fifteen years of transition. The two most importaesults of theStark (1996,
1997) research are (a) the ways to coordinateuctsting in the former
communist economies vary across diverse settingsavinansaction forms are
chosen by economic agents; (b) these types of gwioh can differ
substantially from the blueprints widespread in Ykestern countries. In the
framework of the Stark’s concept, tolling can béeipreted as a sort of
recombinant propertywhich is outlined byStarkas a specific phenomenon of
transitional economies. Like any other type of rabmant property, a tolling
arrangement results in a non-coincidence of foramal actual boundaries of the
firm. Partners in a tolling arrangement could bensidered as forming a
network that Stark considers as an efficient omgtion of industry in
transition. Many authors found specific types ddtitutional arrangements in
transition economies that have no apparent anasigube developed markets.
Gow and Swinnen2001) proved that types of contracting out used in
agricultural production in transition economies &egy similar by the origin
and by the impact on markets to the tolling revigwethis paper. However, in
contrast to Stark who considered diversity of oigational forms as natural, |
will try, in this paper, to explain why of all thdifferent forms of contracting
available in the existing institutional setting romic agents prefer tolling
arrangements.

Since tolling implies in kind payments for refineservices, have to be
mentioned papers devoted to the use of barterartbiel networks in transition
economies and the impact of barter on the effigieand performance of
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producers (for instance, Commander and Mummsen9)198 this context,
barter deals are considered as a tool for redutargsaction costs associated
with product exchanges, otherwise very high.

Finally, there is a wide range of literature ontial integration and vertical
restraints to be accounted for. The discussion fom impact of vertical
integration on the efficiency of resources allamativas induced by a pioneer
work by Spengler (1950). Under imperfect competition the choice of
downstream firm on price, quantity and other decisivariables differs
substantially from that maximizing the profit of rtieal chain as a whole.
Williamson (1971) argues that a vertically integrated marketimannel can
overcome this problem since “integration harmonizgsrests”. Mathweson
and Winter (1984) demonstrate that vertical restraints withtight vertical
integration of distribution channels could overcothe vertical externalities
and therefore improve both profit of an upstreamifdstream agent and the
total surplus. Since tolling means “making” instedd'buying”, its impact on
market efficiency and surplus of market particigaoduld be analyzed using
the same approach. The implications of this anglyse presented below.

After this introductory section the paper is divddato 4 other sections. Section
2 outlines reasons and evidence of reallocatiorproperty rights between
agents participating in tolling contracts. Tolliegntracts are assessed in the
framework of the process of restructuring undendition. Section 3 presents a
model that explains the impact tolling produces roarket efficiency and
distribution of profit between the supplier and teéining firm. The objective
is to answer the question why economic agents prefing to market
exchange between independent firms. The model deeédlhere is designed to
determine whether tolling can help generate anssxpeofit comparable to that
provided by market deals between fully independents. The neutralization
of negative vertical externalities is consideredaasource of excess profit. In
this context, tolling is explained as insufficiemertical restraint. Section 4
contains results of a statistical analysis aimetighlight the role of tolling in
the dynamics of the Russian industries. The majactive of this section is to
explain why economic agents prefer tolling arrangets to full integration
when vertical integration provides excess proféct®n 5 draws conclusions.

Tolling contracts, reallocation of property rights, and restructuring of
Russian enterprises

Supply of input under tolling arrangements is ayvateresting example of the
influence of inter-firm contracts on real boundarief firms. Supposing an
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enterprise that refines raw materials supplied utmléng contracts over years
(Table 1 in the appendix shows that it is not & r@ase in Russia). Since key
decisions on what to produce and who to sell tde@t about the largest share
of the final product), are made outside the entsepit cannot be considered as
a firm.

Tolling effectively prevents formally independeiis from using the market
signals to coordinate their activities. For insernthere are reasons to suppose
that this enterprise will not increase output i€ tarket price of the final
product rises. First, it sells only part of thediiproduct (estimations show that
this share is about 20 - 50% across the sectoesprf8l, it cannot buy enough
input to increase output.

The last statement requires additional commentsy Wit possible to say that
a refining enterprise is locked inside the tolling® answer is connected to the
so-called “deficit of working capital problem” wiicis faced by most of the
Russian enterprises. In the absence of a short-emedit system (both
commodity and banking ones), an enterprise haseaearnings of the previous
period as the only source of its working capitkd.the early stage of transition,
accompanied by hyperinflation, it caused an extensise of barter that
remained a huge problem for years®Proposition: In the early stage of
transition, hyperinflation caused an extensiveafdgarter that remained a huge
problem for years. The hard constraints on the anoi working capital is
probably one of the most important obstacles fdermises to increase the
quantity produced, introduce new types of produasd switch from
exclusively refining to market activities. That iwhy many Russian
entrepreneurs characterize tolling as “lop-sideablst: in the presence of
excess capacities in the industry a supplier clatively easily switch from one
refinery to another, but a refinery cannot easiljtch from tolling to buying
the input and selling the output on its own.

Therefore, under tolling, an enterprise has a \ienjted access both to the
resource market and to the final goods market.n@rother hand, tolling means
that a supplier of raw materials acquires certagperty rights in the company
providing refinery capacities, since it is empoveiete make decisions on the
quantity and quality of output, and the choice e tonsumers to whom the
final goods are to be sold.

Interestingly, Russian entrepreneurs treat stailieg contracts exactly in the
same way. Very often a potential investor backsoduhe transaction since the
enterprise is obliged to continue refining theitglinput under the long-term
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contracts, by force or under a specific decisiomdgulatory authorities. One of
the latest (spring 2001) examples was the abontigree by YUKOS to acquire
a controlling interest in the Angarsk petrochemicampany. YUKOS was
planning the transaction over at least half a yeat incurred big preliminary
expenses but had to abandon it after the regidfiaémf the Ministry of Anti-
Monopoly Policy prevented termination of the tadlicontract between the
Angarsk company and a group of independent sugphdro had filed a
complaint against the petrochemical company. YUKBSieved that the
tolling arrangement would increase the costs oferghip rights acquisitions in
the petrochemical company. Finally the acquisitwas completed and now
Yukos itself supplies the input to Angarsk petraoieal company.

The other examples demonstrate that tolling is & wé reducing the
acquisition cost of ownership rights. Not long agspring 2001) the
conglomerate leading by “MDM (Moscow Business Wiank” - tried to
acquire the “Phosphorite” company (one of the béggeoducers of chemical
fertilizers in Russia). MDM managed to take undgicontrol the supply of raw
materials and, as first step, forced the entergosswitch from buying input
and selling output to an exclusive tolling arrangem This shows that from the
parent company’s point of view such form of suppfyraw materials was a
way to obtain better control over the assets of ghiesidiary and to secure
ownership rights.

Another example of protection of ownership rightsthe subsidiaries is the
policy of “SIBUR” (Sibirian-Urals petrochemical cgrany). This company
affiliated with “GAZPROM?”, in the second half of ®0s, became the
influential shareholder of many Russian petrochammienterprises and
introduced tolling arrangements of input supply foost of them. Finally,
almost all Russian oil companies use tolling carirdo supply oil for refining.
This fact provides additional support to the staemthat tolling is an
important tool both to redistribute and to proteaiperty rights.

Many authors argue that the main reason for theotiselling arrangements is
connected to tax evasion. This is possible in Russie to very weak tax
collection administrations and tax control of newbtablished enterprises. Tax
authorities try to force industrial enterprisespty taxes they are due. But, at
the same time, both federal and regional tax aititesrcan hardly control tax
collection from most part of new-established intediary firms. This can be an
additional incentive to use tolling contracts wheesv-established intermediary
firm is the supplier of input. But it is necessé&mynote that the possibility of tax
evasion arises in all the deals with new-establigsemetimes they are called
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“one-day”) companies. Tolling is not the only typé€ contract that allows a
decrease in tax pay. That is why | think that wechan alternative explanation
for the usage of tolling, in connection with restiring of enterprise and
reallocation of property rights.

The first question to arise is how to estimate ¢fffect tolling produces on
reallocation of property rights in the frameworKstransformation of Russian
firms and industries.

Reallocation of property rights (both formal andbimal) in Russia is related
to the need to restructure enterprises. The rdsting itself is probably the
most paradoxical part of the evidence of transitidn the one hand, it has been
mentioned repeatedly that on the enterprise lénaktis little evidence that the
Russian enterprises have restructured their pramuand marketing activities,
or their management and corporate governance. ©atlter hand, on the level
of certain markets mangle novofirms provide products and services in the
manner corresponding to a relatively developed etaslystem. At the same
time, a major part of the Russian enterprises vairl loss while supplying
many Russian products to domestic and foreign nsirisea very profitable
business.

The explanation of these and many other paradofeRussia and other
transition economies lies in the non-coincidencevben the formal and the
actual boundaries of the firm, as mentioned bykStE996, 1997).

At the beginning of the radical reforms in the Gahaind Eastern Europe and
the FSU countries, restructuring was expected topédormed within the
boundaries of enterprises established under sswiallhis approach implies
that enterprises in market and socialist econolystesns are almost the same
thing. Evidently, this is not so. Firm boundariesa market economy are the
result of rational choicen a market environmentwhile boundaries of an
enterprise in a soviet-type economy are definedabgompletely different
reasoning. This explains why dramatic changes énetonomic environment
made it impossible for enterprises to survive amdtigularly to restructure
within organizational forms inherited from the clgstem.

Some inefficiencies were connected with the incstest allocation of
economic activities across enterprises, which gledisignificant incentives for
restructuring. Over the 90-s, for a large part bé tRussian enterprises
investments in restructuring proved to be ineffitieExpected explicit and
implicit costs of investment in restructuring exdeé the expected profit. The
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reasons are extensively analyzed in literature. Mbst important among them
are: predominant importance and inherent productiwfficiency, limited

access to market infrastructure, including accessnformation (see, for
instance, McKinsey, 1999), and inefficiency of owstep rights allocation
(Stiglitz, 1999).

Under these circumstances, restructuring in thesRaosindustries has to be
initiated from outside of enterprises. In other d&mew economic agents have
to emerge, and in most cases they are differen ftee former enterprises and
their owners or managers. Examples of restructufitgssian enterprises
initiated from the outside are numerous. Recentgarerand acquisitions that
have been widespread since 1998 provide a lot alesge of a radical
reorganization of enterprises through their indosinto a wider economic
entity. Mergers, acquisitions and tolling contraotslld be viewed as different
tools of achieving the same objective — reallocataf property rights in
relation to company assets - and of choosing thst rafficient way of using
them.

There is evidence that enterprises in a transidoanomy enter the wider
economic entities (that are commonly named as "oidst) on the informal
basis and function as their units. Networks provide hybrid-type of
coordination and correspondingly reallocate prgpeights in relation to the
assets of the units forming a network. As a resettvorks but not enterprises
constitute the borders of economic agents subecégtructuring in transition
economies (Stark, 1996, 1997). In this contextlingl contracts could be
treated as a specific way of creating networkse- mew firms. Making a
comparison of networking and mergers in Russiarustrées is outside the
scope of this paper. However, it is worth mentignthat the choice between
one of the two ways of property rights reallocatd@pends on costs of on the
enforcement of these rights. From this point ofwiwide use of tolling or any
other type of networking as a substitute for buysttares in the Russian
enterprises is induced particularly by extremelyhhiosts of formal ownership
rights enforcement in the context of insider-dorteédadecision making inside
typical Russian company.

It seems obvious that tolling contracts as an tutitin provide a supplier of
input with substantial rights to use refinery asses it controls quantity and
quality of output. Naturally, the question arisdses tolling actually make a
difference as far as profits from provision of ihpand from selling raw
materials to a refinery are concerned? In the segtion | will demonstrate
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that tolling promotes efficiency viewed as soci&lfare on the market of final
goods.

Efficiency of a tolling contract as a tool of verttal integration

We will consider the model of the tolling impact @me outcome of vertical
coordination. Under imperfect competition, due tutnalization of negative
vertical externalities, vertical integration incsea the sellers’ profit as well as
social welfare. Under separation of the participanh upstream and
downstream markets accompanied by monopoly powengrof these markets
a decision on quantity results in a decrease ifitpeative to its amount under
vertical integration (Spengler, 1950). In this @xtf vertical integration or
vertical restrictions could be profit enhancingislpossible to find the type of
vertical restriction that will be sufficient, in éhsense that it insures the same
amount of profits and consumers’ surplus in dovesstr markets as in vertical
integration.

It seems reasonable to use the framework of magrketer in considering

specific contract in the Russian industries. Russigarkets are extremely
segmented by region and by buyer types and therefeen producers with
relatively low share in the overall volume of pretan can easily obtain

market power. That is why it seems that the conoépseller (especially the
seller of intermediate goods) being monopolistppli@able to the regular case
of the Russian industrial market.

Consider then the Cournot oligopoly on downstreaanket and monopoly on
the upstream market. There arédentical producers of final product. Inverse

demand function is:P=6—Q, Q=>.¢, where ¢ - quantity
i

produced byi-th downstream producerQ - quantity produced by the

downstream industry; number of identical downstreproducers is ).
Downstream producer uses only two types of inpytut A and input B. To
produce one unit of output, one unit of input A amtk unit of input B are
needed. The inputs are used in a fixed proportidake Leontieff production
function with constant return to scale). One ugstresupplier, who is the
monopolist on an upstream market, supplies A, urdtlling contract. Unit
cost of production of input A is zero. Input B inig context means all inputs
less input A. The unit cost of production of infibr, in this context, the cost
of refining of unit of input A, equal8. The market of input B is perfectly
competitive, so the market price is equal to cbstms of the tolling contract
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are identical for each downstream firm in the marRéese terms define the
share of output (final product) to be retained iy downstream producers as in
kind payments for processing services. Denoteghis of final outputd . The
monopolist (upstream producer) choogesand then the downstream producer
chooses the quantity of the final product to bedpoed. So, (1&) is the share
of the final product, which belongs to the upstreproducer. The overall
quantity produced by downstream producers is tb&han the market.

Since the monopolist (upstream producer) is thet fio make a decision it
allows him to maximize profit through observing tlieture reaction of
downstream producers. The constraint of profit mméza@tion of upstream

n
monopolist is Q(&r) = Zqi (@) - the dependence of quantity chosen by
i=1
downstream producers o@r. Since volume, price, and therefore profit of
upstream supplier depends only an, the monopolist choose8 in order to
maximize it's profit.
Now we will compute the equilibrium. For the sakfesomplicity, let
us assume@=1. Then the profit of I -th downstream producer is:

7L (q ,a) = an —C( . Profit maximization of the downstream producer

Cc
1-=
gives us his output as a function of: qi* 270!. The downstream
n+1
nc
1+~
market price is P = al . Since the profit of the upstream firm is
n+

n@)=1-a)P(@)Q(a) we obtan the optimal value af.
Sequential computation gives us
11 11
a* =(c’n+(c'n* +b)2)? + (c*n—(c'n’ +b)?)3
where:
b= c’(n+cn-1)°
27
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a* decreases with the number of firms on downstreaarket and

. : _da* _0a* .
increases with the costs of refinin < O,T > O). Profit of the
n C

upstream producer decrease as the number of deansfirms increases.

To estimate the impact tolling contracts produce vesifare, let us now
compare total amount of profit of upstream and dstveam producers under
three vertical regimes:
i Separation of upstream and downstream producers
accompanied by independent choice of output;
ii. Tolling contracts for supply of input A, as desedbabove;
iii. Vertical integration, when a vertically integratén (thus
the monopolist on the downstream market) determities
product price and the quantity to be sold.

The amount of profits of the upstream and downsiréams depends on the
contract type, as presented in the Table 1 below:

Table 1. Profit of upstream and downstream producers urtitferent vertical
regimes (vertical regimes are denoted as descréizle)

Vertical regimes
i ii iii

Profit of Ry - a*)P(a* "
upstream n@-c)” ( a ) ( )nda )
monopolist 4(n+1) (9 ) C)2
Profit of n (6’ _ C)z q(a® (a* p- C) T
refineries —

4(n+1)
Total sum Ry  (P(a*) —
of profits % no(a )( (@) C)

n+

Figure 1 presents a comparison of total profitawe markets foré&=1 and

¢=0,1 depending on the number of downstream produdafies can see that
tolling results in higher profits than separatiohupstream and downstream
firms. But it is less efficient than vertical intagjon. Therefore, tolling contract
is an insufficient vertical restraint (in the serfeMathweson-Winter, 1984).
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This result is quite expectable. It seems normat tthis type of vertical
arrangement under which decentralized decisions esenbined with
centralized ones (that is, in our context, the chodf quantity by the
downstream producer and the choice @f by upstream supplier) would
provide an outcome ranging between the outcomei pentralized decision-
making market (that in integrated firm) and pureeai#ralized decision-making
market (that is separation of upstream and dowastreellers).

Figure 1. Profit under different vertical regime#1; c=0,1).

123456 7 8 9 1011121314 1516 1718 19 20

Number of downstream producers
==nd=men Profit of vertical chain under tolling

=@ Profit of vertical chain under separation regime

In addition to welfare-enhancing impact, tollingraargement results in
redistribution of profit between upstream and dawe®m producers. In the
model here developed profit of the upstream (cpoedingly, downstream)
firm is higher (correspondingly, lower) under todi than under vertical
separation (see Figures 2a and 2b). Profit of tipeiti supplier under tolling
arrangement increases not only due to the increfatiee total profit, but also
due to the redistribution of profit from the dowmstm producers to the
upstream ones. This redistribution is made possiplthe monopoly power of
the upstream supplier.
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Figure 2a. Profit of upstream producer under different veaticegimes @-1;
c=0,1).
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Figure 2b. Profit of downstream producers under differentical regimes
(6-1; c=0,1).
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The important conclusion is that tolling is not erfiect substitute for selling-
input/buying-output transactions. Tolling increagesfits and, perhaps, here,
among other things, lies the explanation why tggetof transactions in the
Russian industries is being so extensively explored

One interesting feature of tolling to be mentioneden comparing tolling

arrangement with other types of vertical restritsio(such as franchising
contract, exclusive dealing, exclusive territogs.), is that in contrast to many
other forms of vertical integration (both mergensd arestrictive vertical

arrangements) tolling does not induce the foreeckwsffects. Under tolling

arrangement, the supplier has very limited powerptevent the entry of

potential competitors on the market either in tbenf of new sellers of final

product or new supplier of input for processing.

Therefore, in the short-run, tolling increases praff input suppliers as
compared with selling of input, but it does notures supplier’s profits on the
market in the long run. This fact again brings e guestion of why do input
suppliers prefer using tolling arrangement to bgythe refining enterprise
itself considering that, as we have seen: (i) pafnder tolling are lower than
the vertical integration profits; (ii) it seems thalling does not produce the
foreclosure effect both on input and final produttarket and therefore profit
of vertical chains can be easily undermined by yentf new market

participants.

In the next section | will try to answer this quest
Vertical contracting-out: searching for efficient assets to invest into

The main question, which arises after analyzingphesented implication of
the model is: why suppliers of input for refiningder tolling do not acquire
shares of the companies providing the capacitieg treed? One could think
that such a strategy would allow them, first, tor@ase profits and, second, to
protect the right to use the capacities over tiGvee possible answer to that is
that in Russia shareholding as a tool to protecp@rty rights is simply
inefficient due to the underdeveloped legal systarstability of legal rules,
and weak enforcement of ownership rights. One ceajdthat under extremely
imperfect market infrastructure, which makes enisgs dependent on
suppliers and buyers, a firm controlling the chasoé input supply and output
selling of a formally independent producer wouldognstronger property
rights: than in the position of a shareholder.
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There are examples in the Russian industries winterpises become so
dependent on suppliers of input or on sale agémtisthese obtain substantial
influence on decisions concerning the range of petgj quantity and quality of
output. This associates with market power abuséschamake place even on
low-concentrated markets, due to the extremely tghgmentation, which
creates high switching cost. In other cases theemd dependence of
enterprises on input supplier or on financial tsidns is just a myth, which
helps insiders to deprive the owner of his owngrsfghts. In some cases the
so-called “inequality provisions” of a contract piding a privileged position
to one of the contracting parties are simply exydiby assets striping by top-
management of enterprises.

However, it is necessary to note that all thesesase easily explained in the
framework of reallocation of property rights astpafrenterprise restructuring.
The ultimate objective of those who control entisgs (remaining formally
outside them) is to establish a new company opeyathder common market
economy models of corporate governance althoughibiixiy a lot of
specificity in the context of transition. That ish&t obviously happens with the
Russian industries and seems to be the main exjgarat the wave of mergers
and acquisitions since 1998. After restructuring enterprise, or a number of
enterprises, the new owner establishes a new steudf shareholding and
corporate governance.

There are reasons to be more or less certain lthaugh the Russian transition
has provided rich evidence of ownership rights §eioquired outside any legal
form, the organizational structures that have eeetiay this process are likely
to be unstable and transitional.

Therefore, the numerous inefficiencies that indingh costs of insuring
ownership rights cannot perfectly explain the chowaf tolling instead of
buying enterprises. Is another answer possible?

There are reasons to suppose that such an ansWéewelated to searching
for and screening of capacities. If tolling opensvay to the market, new
entrants have every possibility to choose moreiefit assets. In Russia many
industries have enough reserve capacities thateady to be explored, due to
the high exit barriers, mostly connected with theesgure of the public
authorities. Therefore, even if an enterprise waksnly 10-15% of its rated
capacity, it remains operative for years. For semsterprises opportunity costs
of tolling or any other way to load the capacitis very low which makes the
use of the capacities extremely profitable. Simeerharket of temporary use of
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capacities has to be even more segmented than énketmof intermediary

goods, a strategy of searching for and selectimp@aties to be used on the
short-term basis should be the optimal one for &geith relatively low switch

and searching costs. Uncertainties that are agedciaith entry to a new

market, in a transition economy in particular, @ase gains obtained by
following this strategy, since temporary use indte# the acquisition of

capacities decreases sunk costs of entry.

In this context one interesting feature of mergerd acquisitions in Russia is
to be mentioned. The desire to put an enterprisieufull control based on the
ownership rights correlates negatively with the emec capacities in the
industry. This tendency is seldom mentioned propbbtause industries where
almost all capacities are in use are at the samettie most profitable ones (oil
industry, ferrous and non-ferrous metallurgy). Bilitnow, new owners are not
willing to acquire shares of enterprises in all ustties with very high
profitability ratio. Profitability of chemical pradts is not much lower than
profitability of ferrous metals, but since the catof excess capacities in
chemical industry is high the number of takeoversarrespondingly lower.

Thus, the main explanation for the persistence afiing in the Russian

industries could be summarized as follows. In tresence of high exit barriers
in the industries and high ratio of excess capexita firm entering a
homogenous goods market can effectively decreassuhk costs of entry and
subsequent production costs through supplying sypot tolling instead of

investing in the existing or new enterprise.

If the presented framework reflects important temwiks, corresponding
evidence could be found. It seems that only cenain of capacities available
in a given industry could be used efficiently. Eandly efficiency of capacity
use is connected not only with the characterigifahe enterprise but also with
many other variables. One of the most importanthein is the enterprise’s
location in relation to the markets with high eleigy of demand. A rational
supplier chooses the most efficient capacitiesllahea available onegSince a
rational supplier is aware of the profitability ofing capacities of a particular
enterprise in a given region for production, theglhiratio of capacities
temporarily used on the tolling basis has to resula high rate of production
growth in the next periodOn the other hand, a higher ratio of capacity
utilization by temporary user and a higher expegesfitability of production
mean higher opportunity costs of provide capacif@stemporary use and
more efficient entry on the market in the formmféstments in new capacities.
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For the following analysis of tolling and its impagn market structure and
outcomes we will use data on production of flowreals, vegetable oil, butter
and sugar. The industries are divided accordirtgadRussian 4-digit industrial
classification. Regional data on the share of théng-based final product in
total volume of the output is available for 199800 The data on total
production volume, including that produced on thiértg basis are reported in
different issues of State Statistical CommittedR&f (Goskomstat RF), among
them are “Shipment of production by large and medsize enterprises on the
basis of quantity” and “Balance of production capes for large and medium-
size enterprises”. Both issues include data onrabeu of enterprises, making
possible the crossing of information for a numbkemterprises. The first title
has been printed in 1998, and the second — ine¢bg@bing of the 90’s. As we
need disaggregated data, only the period of 19@8-2@n be considered. This
period is interesting for this analysis since itlgracterized by an increase of
production volume in the Russian economy; the itriessunder review being
no exception. This means that we can observe theeirce of tolling exactly in
the period when entry was expected to be profitable

For the purpose of this paper it would be appre@ria consider regions as
units of observation. Of course, to say that eadion (at least according to the
administrative classification) forms a separate katis stretching a point.
However it seems obvious that every region is attarzed by specific
features, which influence the efficiency of botlingsthe existing capacities on
a temporary basis and investing in new ones.

The number of observations (i.e. regions) for gadduct was reduced because
of non-coincidence of observations units for pdrthe regions, or absence of
data for several regions (either because the ptoduoot produced in the
regions, or because only one issue provides infoomand the other does not).
In consequences, the final number of observatisé 67 for flour production,
47 for cereal production, 70 for butter, 19 for augnd 30 for vegetable oil.
Furthermore, in the case of butter only the periomn 1999 to 2000 is
considered. For every region and year the followiega are available: the
number of enterprises (large and medium ones)atie of capacity utilization,
the total volume of output and the volume of prddutbased on input other
than that supplied on tolling basis; therefore, g of utilization of existing
capacities can be calculated easily. Appendix piesithe descriptive statistic
for the data.

As the objective is to test the association betwtedimg and the production
growth rate on the one hand, and tolling and imaest in new capacities on
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the other, two regressions are presented. | h&ae tw explain changes in the
production growth rate in thé year, i region andj industry in the first
regression, and changes in the number of entespiiséhet year (compared
with t-1 year),i region and industry in the second one. In both regressioas th
explanatory variable is the ratio of capacitiediagd to process materials on
the tolling basis in the periodl and dummies for industries. Unfortunately,
due to lack of data it is not possible to contriblne@cessary variables, which
influence an impact on the expected profitabilitgl aherefore on the incentives
for production in a region. The only exception ispeoxy for index of

1
concentration of production. As a proxy for concatibn it was exploited—,
n

wheren — the number of enterprises in the regions whihan imperfect
substitute for Herfindahl-Hirschman concentratioleéx that depends on the
number of firms in the market and variance of theiarket shares as

1 5 ) 2 .
HHI ==+ no°, where n — the number of firmg7* -variance of market
n

shares.

In the next tables the variables are denoted dswsi PROC — the share of
input supplied on the tolling basis; CONC - proxgr fconcentration of

production in the regions; ENT — the change in thenber of enterprises
actually producing the product in the regions coregawith the last year, in
percentage; GROW — change in output compared With last year, in

percentage.

Table 2 presents results of tests on the depend#ngmduction growth rate
and the number of enterprises on the ratio of dgpatlized on a temporary
basis. Obviously, we obtain significant positivepeedence of the rate of
growth on the ratio of capacity utilized by the umsupplier for processing in
the previous year (valid both for 1999 and 20003. fAr the entering new
enterprises in the regions, the evidence is ambiguo

It is worth mentioning that the obtained resultpakitive correlation between
market performance (measured by production groate)rand the processing
variable coincides with outcomes of a number otaeshes devoted to testing
the influence of in kind payments on performanceuiid and Schnitzer, 1999,
Guriev and Ickes, 1999). The authors found thakeast for this particular

group of enterprises barter transactions helpeognt sharp output decline.
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Table 2. The impact of processing on increase of productind the entrance
of new firms on the market (t-statistics in brasket

Dependent variable — | Dependent variable — ENT
GROW t t
1999 2000 1999 2000
(Constant) -0,278*** 0,038 0,054 -0,057
(-2,769) (0,228) (0,064) (-1,116)
PROCt-1 1,040%** 1,860%** 0,592%** 0,041
(5,758) (5,538) (3,868) (0,407)
CONCt-1 -0,011 -0,189 0,056 0,174*
(-0,076) (-0,844) (0,497) (2,562)
Flour 0,171* -0,457** 0,068 0,028
(1,682) (-2,552) (0,786) (0,514)
Vegetable oil 0,166 -0,116 0,197* -0,019
(1,233) (-0,517) (1,723) (-0,284)
Butter 0,269** 0,024 -0,054 0,063
(2,472) (0,128) (-0,584) (1,115)
Sugar - 0,321 - 0,042
- (1,019) - (0,4445)
R? 0,185 0,266 0,181 0,035
R’ 0,166 0,246 0,161 0,010
F-statistics 9,460 13,634 9,179 1,376
Significance 0,000 0,000 0,000 0,225
Number of 214 233 214 233
observations
** Significant at 1%
**Significant at 5%
* Significant at 10%
Conclusions

The paper examines tolling contracts that are eitely used in the Russian
industries to produce a number of homogeneous friduproducts. Tolling is
interpreted as a way of entering market and atstmme time as a tool to
reallocate property rights in on-going enterprisesl therefore to restructure
industries. Data and cases illustrate the impaptadessing on the evolution of
firms and their performance. Results of the analyallow us to draw
conclusions splitting into two categories: aboubremmic nature of tolling
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contracts in transition themselves and about orgdioinal forms of
restructuring the activity of enterprises and enterthe markets under
extremely imperfect infrastructure.

We have enough grounds to conclude that as a akréstraints tolling is an
insufficient tool of suppressing negative verticakternalities (“double
marginalisation” analyzed above is an example efrthand that it promotes
efficiency.

As an institutional arrangement in the specific fas institutional context
tolling is an important device to establish andt@cbproperty rights in relation
to formally independent firms;

From the perspective of the development of marketctire, tolling is a

substitute for investments in new capacities unalehigh ratio of excess
capacities and persistent barriers to exit, whiehegate low opportunity costs
of providing capacities for temporary use (inclglthat on the tolling basis).

One more point | would like to stress is that us®ling (among other specific

types of contracts) to establish a new model ofanization of the Russian
industries supports the view expressed by William&@®90) and Stark (1996)
that in post-socialist economies new institutiof@ims emerge to meet the
development needs. Therefore, the organizationa¢ldpment of firms and

markets in many post-socialist economies is famflmeing only the transition

to the market economy viewed as an ideal model.
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Appendix

Table 1. Share of goods produced in Russia under tollimaregements (1996-
2000, %

Product/Year 1996 1997 1998 1999 200
Vinyl chloride resins | 54,19 50,45 54,77 45,70 57,01
Polyethylene and 70,58 79,88 76,97 50,20 59,79
polypropylene

Synthetic rubber 51,72 42,56 43,31 29,60 41,80
Lime 77,29 75,05 86,46 89,10 85,00
Automobile petrol 54,65 66,79 81,38 88,20 92,42
Diesel oil 58,08 70,53 88,88 88,20 91,49
Fuel oil 72,79 85,70 89,28 95,10 95,89
Iron 79,53 82,51 94,74 88,80 87,50
Steel 79,93 81,12 94,4 94,90 94,49
Electrical steel 7,76 9,01 11,43 98,20 97,1p
Coke (moisture 86,37 82,54 76,81 78,00 82,62
content — 6%)

Flour 33,94 39,62 45,4 40,30 41,35
Cereals 55,35 56,7 53,43 48,50 46,75
Vegetable oil 80,54 77,85 75,02 75,70 65,56
Butter 12,65 13,03 15,87 17,90 19,79
Sugar 90,86 89,65 89,3 94,10 93,37

Source: State Statistical Committee of Russia (@uskat RF), 1997-2001, author’s computations.
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Table 2. Tolling, structural and growth characteristics sélected industries:
descriptive statistics

1999 2000
Min | Max | Mean | StDev | Min | Max | Mean | St.Dev
Cereals (N=47)
PROC.; | 0,00 0,81; 0,2120 0,2146 0,00 0,80 0,1859 0,2277
CONC,; | 0,08 1,00 0,3901 0,2848 0,08 1,00 0,3639 0,2741
ENT, - 2,00 | 0,1531 0,4981 - 1,50 0,0135 0,2940
0,50 0,50
GROW, | - 4,00 | 0,0610 0,7022 - 4,09  0,3157 1,1433
0,90 0,89
Flour (N=67
PROC.; | 0,00 : 0,87 0,2734 0,2011 0,00 0,67 0,2233 0,1731
CONC; | 0,031 1,00 0,3223 0,2789 0,03 1,00 0,2780 0,2596
ENT, - 2,50 | 0,2535 0,4699 - 1,00 | 0,0280 0,2458
0,25 0,67
GROW; | - 3,17 : 0,1748 0,5114 - 0,73 . -0,055 0,2981
0,52 0,63
Vegetable oil (N=30)
PROC,; 0,01 0,95 0,4702 0,2119 0,00 0,84 0,3100 0,2414
CONC,; 0,03 1,00 0,5860 0,3851 0,03 1,00 0,4900 0,3939
ENT, - 3,25 0,5137 0,7418 - 1,00 0,0214 0,3999
0,33 0,80
GROW, - 2,26 . 0,3714 0,5331 - 3,11 0,4070 0,8969
0,40 1,00
Butter (N=70)
PROC.; 0,00 : 0,85: 0,0576 0,1398 0,00 0,52 0,0583 0,0835
CONC,.; 0,02 1,00; 0,1426 0,1858 0,02 1,00 0,1460 0,1909
ENT, - 1,32 | 0,0617 0,2122 - 1,60 | 0,0336 0,2727
0,50 0,29
GROW, - 2,40  0,0494 0,5316 - 1,88 | 0,1437 0,4772
0,86 0,60
Sugar (N=19)
PROC 4 0,01 1,00 0,7350 0,2496
CONC 0,09 1,00 0,5092 0,3645
ENT, - 0,50 | 0,1041 0,2184
0,27
GROW - 8,47 | 1,6308 2,5733
0,13

Source: State Statistical Committee of Russia (@uskat RF), 1997-2001, author's computations
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