
 
 
 
 

DISCUSSION PAPER SERIES 

 
 
 

     ABCD 
 

www.cepr.org 
 
 

Available online at: www.cepr.org/pubs/dps/DP3833.asp 
 www.ssrn.com/xxx/xxx/xxx 

  

 
 

 
 
 
 

No. 3833 
 

EXPORT PRICING OF  
FOREIGN FIRMS IN HUNGARY:  

ESTIMATIONS FOR 1992-96 
 
 

László Halpern and Miklós Koren 
 
 

  TRANSITION ECONOMICS 
 
 

 



ISSN 0265-8003 

EXPORT PRICING OF  
FOREIGN FIRMS IN HUNGARY:  

ESTIMATIONS FOR 1992-96 

László Halpern, Hungarian Academy of Sciences and CEPR 
Miklós Koren, Harvard University  

 

Discussion Paper No. 3833 
March 2003 

Centre for Economic Policy Research 
90–98 Goswell Rd, London EC1V 7RR, UK 

Tel: (44 20) 7878 2900, Fax: (44 20) 7878 2999 
Email: cepr@cepr.org, Website: www.cepr.org 

This Discussion Paper is issued under the auspices of the Centre’s research 
programme in TRANSITION ECONOMICS. Any opinions expressed here are 
those of the author(s) and not those of the Centre for Economic Policy 
Research. Research disseminated by CEPR may include views on policy, but 
the Centre itself takes no institutional policy positions. 

The Centre for Economic Policy Research was established in 1983 as a 
private educational charity, to promote independent analysis and public 
discussion of open economies and the relations among them. It is pluralist 
and non-partisan, bringing economic research to bear on the analysis of 
medium- and long-run policy questions. Institutional (core) finance for the 
Centre has been provided through major grants from the Economic and 
Social Research Council, under which an ESRC Resource Centre operates 
within CEPR; the Esmée Fairbairn Charitable Trust; and the Bank of 
England. These organizations do not give prior review to the Centre’s 
publications, nor do they necessarily endorse the views expressed therein. 

These Discussion Papers often represent preliminary or incomplete work, 
circulated to encourage discussion and comment. Citation and use of such a 
paper should take account of its provisional character. 

Copyright: László Halpern and Miklós Koren 



CEPR Discussion Paper No. 3833 

March 2003 

ABSTRACT 

Export Pricing of Foreign Firms in Hungary:  
Estimations for 1992-96 

The Paper investigates how foreign-owned and domestic firms in Hungary set 
their export prices. Using a unique dataset with firm and product-level data on 
trade flows, we find that foreign firms charge substantially lower export prices 
than domestic firms. This finding is robust after controlling for relevant firm 
characteristics, indicating that the pricing behaviour of foreign firms is 
different. One explanation is that multinational firms engage in transfer pricing 
to minimize tax burden. We provide evidence that tax incentives explain a 
large portion of the price gap; the export prices of tax-paying foreign firms are 
15% to 35% lower than arm’s length prices. 

JEL Classification: D21, F23, F41 and L13 
Keywords: export pricing, foreign firms and transfer pricing 

László Halpern 
Institute of Economics  
Hungarian Academy of Sciences   
Budaörsi 45   
H-1112 Budapest   
HUNGARY   
Tel: (36 1) 309 2661  
Fax: (36 1) 319 3136  
Email: halpern@econ.core.hu  
 
For further Discussion Papers by this author see: 
www.cepr.org/pubs/new-dps/dplist.asp?authorid=105353 

Miklós Koren 
Department of Economics  
Harvard University   
324 Littauer Center   
Cambridge MA 02138   
USA   
Tel: (1 617) 625 4560  
Fax: (1 617) 495 7730  
Email: koren@fas.harvard.edu  
 
For further Discussion Papers by this author see: 
www.cepr.org/pubs/new-dps/dplist.asp?authorid=139516 

 
 

Submitted 20 February 2003 



2

1. Introduction

Foreign direct investment (FDI) into developing countries is typically associated with large

and usually positive macroeconomic effects. A vast number of studies deal with the causes

and consequences of FDI at the macro level, mainly addressing its impact on growth, trade,

and technology spillovers and investigating policies that attract FDI. 3 A key assertion

underlying these studies is that there are inherent behavioral differences between foreign and

domestic firms. However, there is little micro-level evidence on how and why foreign and

domestic firms behave differently. The paper is an attempt in this direction. In particular, we

are interested in the differences of pricing strategy of foreign and domestic firms.4 One

hypothesis we investigate is that multinational firms can engage in transfer pricing with their

subsidiaries to minimize their overall tax burden.

The relevance of pricing behavior of foreign-owned firms goes far beyond tax policy. If

multinational companies price differently then the ownership structure of exporting firms will

have important effects on a number of international macroeconomics questions, such as the

extent of exchange rate pass through, trade effects of exchange rate uncertainty and the

desirability of exchange rate policies. Incomplete passthrough is usually attributed to strategic

pricing-to-market, however, it is quite compatible with simple pricing under the assumption

of nominal rigidities.5

In this paper, we offer evidence from Hungarian exporting companies that foreign-owned

firms price their exports differently from domestic firms. We find that foreign firms face less

elastic export demand and consistently charge lower export prices than their Hungarian

counterparts. These relationships are robust whether we control for firm size, market share,

product composition and import usage. We also provide support for the hypothesis that tax-

avoiding transfer pricing is an explanatory factor for the different pricing behavior.

The contribution of our paper is twofold. First, we construct a unique dataset with firm and

product-level data on export and import flows. This enables us to control for a rich set of firm

                                                
3 See an overview in ECE (2001).
4 There is very limited knowledge on the domestic pricing behavior of firms in CEECs. Tóth and Vincze (1998)

is an exception for Hungary, investigating it by survey method.
5 See Ghosh and Wolf (2001). They investigate the international pricing behavior of The Economist and

Business Week and find support for menu costs as a partial explanation of imperfect passthrough.
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characteristics, identify the sources of pricing differences, and to address the question of

transfer pricing more directly than was  previously done in macro- or industry-level studies.6

Second, we find large effects of transfer pricing. Controlling for the marginal tax rate of the

companies, we find that tax incentives explain a large portion of the price gap between

Hungarian and foreign firms. Transfer pricing foreign firms may charge as much as 15 to

35% lower prices than their domestic competitors.

The rest of the paper is organized as follows. Section 2 introduces the monopolistic

competition framework that will be the starting point for the empirical work. Section 3

discusses the data, section 4 presents the empirical results. Finally, section 5 concludes. A

Data Appendix follows.

2. The Model

This section outlines a quite general theoretical framework for the analysis of export pricing

behavior. The framework places the Hungarian exporting firm in a monopolistically

competitive environment, where foreign firms compete with their fellow Hungarian

producers as well as producers from other countries.

The European consumer consumes a variety of goods. Each good is produced by several

firms in several countries. These variants are imperfect substitutes. We adopt a fairly general

but tractable structure for substitutability of different variants. In particular, for good i, the

elasticity of substitution is constant θi for variants from the same country and constant εi for

variants from different countries. We expect θi to be greater than εi since products produced

in the same country are closer substitutes than those produced elsewhere. This is less

restrictive than the usual Armington assumption, which assumes that goods from the same

source country are perfect substitutes.

More formally, utility from consuming different variants of good i can be thought of as a

composite good:

                                                
6 Recently, Swenson (2001) used cross-product variation in tariff rates to identify transfer pricing. Earlier papers
(such as Grubert and Mutti, 1991) typically use industry-level data.
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where Qi( j) is the quantity consumed from country j’s variant and Ai( j) is a country specific

taste shock.
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where n indexes Hungarian producers. As a customary way of solving for the demand, define

the following price indices:
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The inverse demand for Hungarian export of product i is then:
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where HU
iQ  is the quantity demanded, Ai

HU is a country-specific demand shifter, HU
iP is the

Hungarian average price for product i, Pi is the average price of all countries exporting to the

EU, and εi is the elasticity of substitution among products from different countries (hence, the

price elasticity of demand). The higher the demand for the good (Ai
HU), the lower the foreign

price of the good (Pi) and the lower the market share in the EU the higher the Hungarian

average price.
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Taking logs of (5) we get
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where θi is the elasticity of substitution among products of Hungarian firms in market i. To

regain some of the important insights from the Cournot-model of oligopolistic competition

(namely, that market share matters for residual demand elasticity), we assume that firms are

non-negligible in size relative to the market. In particular, they take into account that their

increased output lowers not only their relative price but also the overall price index of

Hungarian firms ( HU
iP ).

Combining (5) and (6), we get the following inverse demand facing firm k:
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where k
is  is defined as the value-weighted share of firm k in total Hungarian exports

of product i. Then the log-linear form of (7) is
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with lowercase variables denoting logarithm of their uppercase counterparts. Observe that the

own-price elasticity of demand is a weighted harmonic average of the two elasticities of

substitution, εi and θi. The bigger the firm’s market share, the less it is competing with other

Hungarian firms. Demand elasticity will be close to εi then. On the other hand, for a firm with

a negligible market share, demand elasticity is entirely determined by substitution among

Hungarian products. Since θi > εi, the own-price elasticity of demand is decreasing in market

share.7 This means that if a firm has a large share in Hungarian exports, it is able to charge a

higher price in the European market. This suggests that controlling for Hungarian markets

shares will be important in the empirical analysis.

3. Sample

The dataset consists of a panel of Hungarian exporting companies from 1992 to 1996. Data

were matched from three different sources, the Customs Statistics, the firms’ balance sheet

and earnings statement data, and Eurostat’s Extra–EU Trade Statistics. “Foreign market” of

the firms is identified with the European Union because this is the largest market segment

that we have data on. This approximation is valid up to the extent that Hungarian export is

oriented towards the EU. The median firm in the sample collects 65% of its export revenues

from the EU, and this number is above 99% for the top decile, so we regard the use of EU

data as a good approximation.

The Customs Statistics dataset contains the annual export and import traffic of Hungarian

firms, both in value (forints and U.S. dollars) and in tons, so we are able to calculate unit

value measures. The traffic is divided into product categories broken down to HS6 (the

Harmonized System) level. The use of the Harmonized System makes prices and quantities

comparable to European external trade statistics. Annual EU exports and imports are given in

ecus and tons for each HS6 category. This enables us to calculate import and export unit

values as a proxy for the average foreign price for each product. These prices are then

converted to Hungarian currency (forint) and are averaged for each firm as described in the

Appendix. The companies were then matched with their balance sheets and profit and loss
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accounts, to obtain data on cost shifters (wage, capital cost). The Appendix describes how the

variables were constructed.

Large exporting companies were selected.8 These were further broken down into two

categories: domestic and foreign-owned firms. The dataset contains their balance sheet data

and their annual export and import traffic in the most detailed trade classification. Trade

classification raises the definition of the relevant product market. One has to rely on any of

the different product classifications. As there is a trade-off between the substitutability among

different variants of products and the identifiability of those products different levels of

aggregation were considered. More specifically in a product by firm database a low number

of product classes ensures large number of firms competing in a product market or conversely

a firm produces little number of products. In case of deeper classification fewer number of

firms are competing in a product market, but an average firm produces larger number of

products.

3.1. General Features

Our main concern is with the difference between the behavior of domestic and foreign firm.

Before turning to the estimations, let us discuss the characteristics of the two groups of firms.

Size, capital intensity, wage and import content are examined.

Foreign firms in the sample are smaller, but the difference in size has decreased substantially,

as the size of domestic firms has decreased much faster than that of foreign firms. (See Table

1.) Foreign firms use higher capital/labor ratio than the domestic ones, but the former has

increased it much slower than the latter. (See Table 2.) Foreign firms pay higher wages by

about 50% and the difference is quite persistent. (See Table 3.) This wage gap is explained

partly by skill and other differences.9 Together with the difference in capital intensity, this

finding may also suggest that the industrial composition of the two groups is different. Thus it

is important to control for the structure of export sales, as well.

Foreign firms use significantly more imports for their production, than domestic partners.

(See Table 4.) This type of behavior is more common in textile products referring to outward

                                                                                                                                                       
7 If we choose to log-linearize the demand function itself then the implied price elasticity will be a weighted

arithmetic mean of the two elasticities.
8 Details can be found in the Appendix.
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processing trade activity.10 We will investigate what effect the import content has on export

pricing.

3.2. Export Prices

Hungarian exporting firms exported at higher unit values than the average European unit

value between 1992 and 1996. The difference was largest in 1992-3. (See Table 5.)

Ownership matters as domestic firms exported at much higher prices on average. That

average difference is, however, partly due to the very high relative price in 1993.

Export prices are higher if a firm is large exporter of the product. (See Table 6). This is in

line with our framework on monopolistic competition, in which we showed that firms with

high share in Hungarian exports face less elastic demand and are able to charge a higher

price. This effect is more important for foreign firms.

Export price is much higher if a firm is large importer of the same product. (Table 7.) The

difference is substantially higher for domestic firms. One hypothesis is that high import

content is a proxy for product quality. We are not modeling this question explicitly but we

control for import content in the export pricing regression to capture such effects.

Export price is higher if a firm does not pay profit tax. (Table 8.) This already suggests that

tax incentives can be partially responsible for pricing differences. Importantly, there is a

difference in this effect for the two groups of firms, suggesting that foreign and domestic

firms have different ability to manipulate their transfer prices.

In the next section, we investigate these patterns with econometric methodology.

4. Estimation Results

4.1. Specifications

We estimate the inverse of the demand function to gain insight into the pricing behavior of

foreign and domestic firms.11 We do not estimate (7’) directly because of the non-linear

                                                                                                                                                       
9 See Kőrösi (1998).
10 It would be important to know about intra-firm activities, but our data do not allow the matching of owner and

trading partner.
11 Pricing is confined to exports due to data availability. Availability of domestic prices – if they exist – would

make possible the analysis of the relationship between domestic and foreign pricing on micro level. The
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feature of the equation but we include some control variables to capture the main effects at

work. The relative export price of each firm and each product is regressed on the market

share and a number of control variables. Specifically, we use our three-dimensional panel

(firm, product, time) to estimate

( ) k
t,i

k
t,it,i

k
t,it,i

k
t,i uXqqpp +β+−θ−=− (8)

where i indexes the product, k indexes the firm and t stands for time. The log export price of

the firm is k
t,ip , of which the average European price (pi,t ) is deducted to obtain a relative

price. Similarly, ( )t,ik
t,i qq −  denotes the firm’s export sales in the given product relative to

European imports of that product (market share). Hence θ is the inverse of the own-price

elasticity of demand. The vector k
t,iX  is a set of controls, some of which are firm-specific,

some are specific to the product, as well. The error term captures the unobserved firm- and

country-specific demand shifters (ai
k, ai

HU).

We report results with four control variables. First, a dummy indicating that the firm has a

high share in the Hungarian export of the given product is included. Since Hungarian

producers of the same product are likely to compete more with each other than with

producers from other countries, we expect that whoever has a high Hungarian market share is

able to charge a higher relative export price. This is in line with the log-linear approximation

of the inverse demand, (7’).

Second, we differentiate among firms that use a high amount of import for their production.

In particular, a firm-product pair obtains a “high import share” dummy if the firm imports a

large quantity of the same product (i.e., the same HS6 category). There are several alternative

explanations for why these firms may charge a different price than those who do not use

imports or use little of them. On the one hand, a higher fraction of imports may represent a

better quality of the good. In this case we expect the coefficient of the high import share

dummy to be positive (better quality products have a price even within the given product

category). On the other hand, a high import share may indicate “processing trade,” that is, the

firm is reselling the product to the original producer after a series of labor intensive

                                                                                                                                                       
literature on exchange rate pass-through deals with macro aspect of pricing, see Bacchetta and van Wincoop
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procedures. As this phenomenon represents a form of outsourcing, the standard export

demand framework may not be appropriate to describe the pricing behavior of these firms. A

priori, it is not clear whether this should lead to a higher or lower price. Another possibility is

that the trade is intra-firm trade what may have impact on pricing.12

Goldsbrough (1981) presents empirical evidence on the low responsiveness of intra-firm

transactions to changes in relative prices. Both imports of US firms from their majority

owned foreign affiliates and exports from US affiliates in several countries to their parents

are less sensitive to relative price changes than are conventional trade flows. Additional tests

indicated that the differences in the price elasticites of the two types of trade flow cannot be

attributed to differences in their commodity composition.

Somehow contradicting, Casson (1986 p. 59) concludes from case studies  that transfer

pricing is not ‘the principal motive for establishing intra-firm trade’. Clausing (1998) asserts

that there is a clear relationship between intra-firm trade and taxes, data indicate that the

United States has less favorable intra-firm trade balances with low tax countries, what

supports the theoretical expectation thaty firms minimizing their worldwide tax burden

underprice U.S. exports to affiliates in low tax countries and overprice U.S. imports from

affiliates in low tax countries. According to the estimated results an effective tax rate in the

affiliate country ten percentage points lower is associated with an intra-firm trade balance

relative to that country is 4.4 percentage points smaller.

Blomström et al. (2000 p. 78) attempts to capture the link between intra-firm trade and the

balance of payments: ‘…the affiliates’ internalized imports…were negatively correlated with

the average yearly international reserves of the host country…This…variable was used as a

proxy for possible structural balance of payments pressures in the host country, which were

expected to increase the risks of regulations on the affiliate’s financial flows. In order to

circumvent these regulations through the transfer pricing, we expected that affiliates in

countries experiencing foreign currency shortage should have higher levels of import from

their parents. The evidence…is…inconclusive…’

                                                                                                                                                       
(2002) for a recent theoretical approach, while Campa and Goldberg (2002) tries to compare micro and macro.



11

Third, as our primary concern is the difference between domestic and foreign owned firms,

we include a dummy indicating foreign ownership.

Fourth, to experiment with a possible explanation for the differences in the pricing behavior,

we include variables describing the taxpaying pattern of the company. These are discussed in

Section 5.3 in more detail.

In this exploratory phase, a number of alternative specifications of the above model can be

estimated. Specification may differ along the following dimensions:

Level of aggregation

As we have seen, we can choose different definitions of a “market” based on the level of

aggregation of products. The broadest categorization is Section level (21 products, see

above), the finest is HS6 (4,069 products). The broader classification we pick, the more firms

export any given product. (See Tables 9-13.) This gives more variation in the supply

characteristics of any given products, making identification of supply shock easier. Also, if

we wish to test a dynamic specification, we need to have product×firm pairs from

consecutive years. This also calls for broader class of product definition. On the other hand, if

product markets differ within broad categories (most importantly, if we believe that price

elasticity is not constant within a category) or we need to rely on large-sample results in the

estimation, then we wish to have disaggregated data. Based on this tradeoff, our benchmark

level of aggregation is the Chapter (HS2) level. This gives us 96 products, 4,309

product×firm pairs, with a total of 8,584 observations (product×firm×year), of which 3,240

(38%) can be used in dynamic specifications with a one-period lag.

Alternative variable definitions

Because export unit values are reported in both Hungarian forints and US dollars, we have a

variety of choices in bringing EU and Hungarian prices to a common currency. We identify

three conceptually different ways. (We would prefer our results to be robust to this variation.)

Firstly, we can use the forint export price and an annual average HUF/XEU exchange rate to

convert it to ecus. Secondly, we can use the dollar price and convert it with an annual average

                                                                                                                                                       
12 It is not obvious whether intra-firm trade is more typical in similar or different products. It can be assumed,

that horizontal FDI is more likely to produce that type of incidence as compared with vertical FDI. Difference
between price data may help, but the same information is used to assess transfer pricing.
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USD/XEU exchange rate. Thirdly, we may use an estimated within-year HUF/XEU exchange

rate based on the observed HUF/USD exchange rate and use that in conversion. (See the data

appendix on this method.) In the estimations we report results based on the second definition,

but there are indeed no significant changes with the other two formulations either.

Endogeneity of sales

The share of export sales of firm k may be endogeneous and correlated with the error term.

This is probably the most critical issue of the estimation. We are looking for variables that

affect European market share but are uncorrelated with taste shocks concerning Hungarian

goods. At the firm level we have cost shifters (wage, capital cost). Here the problem is that

some of these, most notably, wages, might be endogenous themselves. We may use region-

specific labor supply shifters instead. If we wish to exploit the product-level variation of

relative prices, then we need instruments that vary within a firm, as well. One such

instrument that we constructed is the DEM/USD cross exchange rate at the hypothetical

month of shipment. (See Appendix.) There is more variation of this exchange rate within a

firm than across firms. Export sales are instrumented with all the controls plus wage and

capital cost of the firm and the DEM/USD cross exchange rate.

Restrictions imposed

Under the null hypothesis that our model is correct we can exploit all the restrictions on

functional forms and parameters in the estimation. In particular, we may use a relative price

and a relative demand instead of entering the Hungarian and European price and quantity

separately. Also, we could use the formula with market shares in its given log-linear form.

However, if the model is misspecified, these restrictions introduce a bias in the estimation.

We impose a certain set of restrictions (“identifying restrictions”) while abandoning others in

order to be able to test them (“overidentifying restrcitions”). The selection procedure is based

on subjective judgment with the hindsight of some economic arguments.

Structure imposed

In the general exposition of the model we allowed parameters to be specific to products and

firms. In order to be able to estimate the model, we need to impose some structure on both the

parameters and the unobserved error terms. In what follows, we assume that parameters are

constant across all the products and firms, the error term is independent of the set of

instrumental variables and it has a scalar covariance matrix (no firm-, product-, time-specific
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errors, heteroskedasticity or autocorrelation). Consistency of our estimates only requires the

first two of our assumptions. The third one is needed to calculate standard errors of our

estimate. We can relax each of these restrictions. We wish to study the panel nature of error

terms more thoroughly. More importantly, we believe that the large degree of heterogeneity

across products calls for the use of varying parameters. If demand for different products have

different price elasticities, say, then the enforcing of a common price elasticity renders the

estimation inconsistent (the problem of correlated random effects). In order to explore this

issue, we will divide products into subcategories that are thought to differ with respect to

price elasticity (raw materials vs manufactured goods, for instance).

Specification of dynamics

To the extent the capacity devoted to export production is costly to adjust, a dynamic

framework may be desirable. As seen in the description of the data, this would cut down our

number of observations to 1/3 (see Table 11). Nonetheless, we would still have enough

observations to rely on large-sample properties. The estimation of a dynamic export pricing

relationship would be the subject of future research.

Product-specific effects

Because we estimate the pricing equation for all the products pooled in one sample, we are in

essence “comparing apples and oranges.” To allow for some product-level heterogeneity, we

let the error term be product-specific. This amounts to restricting the slope coefficients to be

the same across products but not the intercept term. Because the number of products is large

(there are 988 different HS4 categories), we use random effects instead of fixed effects. The

combined estimation using product random-effects and instrumental variables is done by the

two-stage least squares procedure suggested by Baltagi (1985).

Time fixed effects

To account for macroeconomic shocks or aggregate measurement errors (inflation, change in

accounting standard etc.), we introduce time fixed effects in the regression.

Demand elasticities

Demand elasticities were estimated for domestic and foreign firms separately. (See Table 14).

Domestic firms are more sensitive to prices – 1992 excepted. The difference, however was
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not that large until 1994. In 1995 the difference is more than double due to substantial

increase of domestic and decrease of foreign firms.

4.2. Oaxaca–Ransom Decomposition

As the descriptive statistics indicate (Table 5), foreign owned firms charge 6.9% lower price

for their exports than domestically owned firms on average (across products and years).

However, this does not necessarily indicate that the pricing behavior of the two types of firms

are different.

The first obvious explanation would be that foreign firms export different products than their

domestic counterparts. Since price is measured as a unit value, comparing the price of

different products would make no economic sense. We have controlled for this channel by

using relative prices, all export price is expressed relative to the European average price.

There are still a number of factors that may account for the different export prices.

First, it may be the case that foreign firms have a high share in the European market and

hence (by rules of demand) a lower price. Second, there may be differences in the amount of

import used. Third, different market shares in the Hungarian market may also lead to

different export prices.

To investigate the factors behind the difference, we perform a series of Oaxaca– Ransom

decompositions. That is, we estimate (8) separately for domestic and foreign-owned firms

and report how much of difference is attributable to difference in the explanatory variables

(e.g., market share, import content) and how much to difference in coefficients (“pricing

behavior”).

Table 15 reports the average predicted relative price of firms. Whatever estimation and

prediction is used foreign owned firms have higher prices. This is just the contrary what is the

relation between those export prices.

The average difference in the relative price can be decomposed into difference in

characteristics and difference in coefficients as follows:



15

( )[ ] ( )[ ]D
t,iDt,i

D
t,iD

F
t,iFt,i

F
t,iF

D
t,i

F
t,i XqqXqqpp β+−θ−−β+−θ−=−

( ) ( )[ ] ( )( ) ( )[ ]D
t,iDFt,i

D
t,iDF

D
t,i

F
t,iF

D
t,i

F
t,iF XqqXXqq β−β+−θ−θ−+−β+−θ−= (9)

different characteristics different coefficients

where superscript “F” denotes average for foreign firms, “D” denotes average for domestic

firms.

Summarizing the results presented in Table 16, we find that larger price differential is

attributable to differences in the coefficients. In fact, the gap due to differences in pricing

behavior is bigger than 10% in all years and ranges from 10.1% to 22.3%.

The difference in characteristics would justify a 6–18% higher price for foreign firms. This

is because an average foreign firm uses more import and has a lower market share in Europe

than an average domestic firm.

4.3. A Hypothesis: Transfer Pricing

As we have shown, foreign firms charge lower export prices and this difference is indeed due

to a different pricing behavior. It is obvious that domestic and foreign firms might have

different strategies in pricing. Among alternative reasons why foreign-owned firms may

behave differently, the hypothesis of transfer pricing seems to be rather challenging.

In a survey conducted by Ernst and Young (2002), 85% of 638 companies in 22 countries

reported that transfer pricing is their most important international tax issue.13 Bartelsman and

Beetsma (2000) using sectoral data for OECD countries estimates that on average a unilateral

one percentage point increase in the tax rate leads to a three percent fall in corporate tax

revenues compared to the case in which the tax base, reported corporate profits are

unchanged. See Weichenrieder (1996), Hines (1999) and Gresik (2001) for further empirical

evidence on the importance of income shifting and transfer pricing.

                                                
13 Swenson (2001 p. 8): ‘If firms use transfer prices to manipulate income, reported custom values should rise

and fall with changes in tax incentives.’
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The traditional channel how transfer pricing works is the tax competition. 14 It means that to

the extent Hungarian marginal corporate tax rates are higher than those in the home country

of the foreign owner, the Hungarian subsidiaries may underprice exports to and/or overprice

imports from their parent company.

Another channel can be identified by the profit tax incentive schemes. The Hungarian

government gave quite generous profit tax concessions to foreign firms. These concessions

discriminate domestic firms and reduce tax income of the budget. The public at large and the

domestic competitors lose ground if profits of foreign firms are smaller than in case of using

arm’s length prices.

A third channel can be the disinvestment channel. In a transition country a foreign firm can

disinvest much smoother by using transfer pricing.

A fourth channel is the cross-subsidization channel, the parent company launches compulsory

procurement guidelines for subsidiaries.15

Of course, transfer pricing is only a possibility in case of a major foreign ownership. Hence

the coefficient on the foreign ownership dummy may capture the underpricing due to transfer

prices. However, as we have discussed, there are other differences among foreign and

domestic firms, so a negative coefficient on the foreign dummy is not necessarily indicative

of transfer pricing.

One testable implication of the transfer pricing hypothesis is that there should be pricing

differences among foreign firms based on their marginal tax rate. There is indeed some

variation in this since a number of multinational companies received tax-exemptions from the

                                                
14 Gordon and Mackie-Mason (1994) and recently Kind et al (2002) presented theoretical models of tax

competition. Kind et al (2002) demonstrates that trade liberalization reduces taxes in the tax competition
equilibrium if MNCs are owned by residents of a foreign country, but increases equilibrium taxes if MNCs are
owned by home country residents. It is showed that increased foreign ownership gives higher equilibrium tax
rates. The transfer price is potentially an instrument that the MNCs can use to shift profit from one country to
the other in order to save taxes. It is assumed that the good is specialized, so that the true cost of exporting
cannot be directly observed by tax authorities. It is also assumed that to conceal deviations in the transfer price
from the true cost of production is costly.

15 Hungarian subsidiary of one of the largest company in the world has to buy inputs from the parent up to 160%
of competitive sources. It means that maximum 60% cost wedge can occur between the best outside option
and the input price from the parent.
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Hungarian government upon their foreign direct investment. Although we are unable to

identify these firms in the sample, we do have data on the firms’ annual corporate tax

payments. We selected those firms that have had a positive earning but did not pay corporate

taxes as potential tax exempt firms. The other firms are called “taxpayers,” and are indicated

by a taxpayer dummy.

Hence the suggested technique (differences in differences) is to compare the relative price of

taxpayer foreign firms (TD=1,FD=1) with tax-exempt domestic firms (TD = 0,FD = 0). To

achieve this, we estimate the following regression (again with Baltagi’s 2SLS):

( ) k
t,i

k
t,i

k
t,i

k
t,i3

k
t,i2

k
t,i1t,i

k
t,it,i

k
t,i uXTDFDTDFDqqpp +γ+β+β+β+−θ−=− (10)

where k
t,iFD  is the foreign ownership dummy, k

t,iTD  is the dummy indicating that the

company pays taxes, and k
t,iX  is a vector of controls (imports share, market share, etc.)

If the coefficient on the cross-product of the foreign ownership and the taxpayer dummies

(β3) is negative, it indicates that foreign taxpayer companies (who have the ability and the

need for transfer pricing) charge a lower export price than domestic tax exempt companies

(who have neither the ability nor the need). This would indicate transfer pricing.

Of course, tax exemption is not given at random so the taxpayer dummy may be correlated

with important omitted variables. We are currently not accounting for this potential source of

endogeneity but it may be an extension to identify some exogeneous variation in the tax

exemption dummy (e.g., variation across regions and industries).

4.4. Results

Table 17 presents the final results on transfer pricing. They were obtained by pooled and

annual estimations. As a general conclusion, β3 in (10) is significantly negative in most of the

specifications, suggesting that it is indeed transfer pricing that causes the  difference in the

pricing behavior of foreign vs domestic firms.

Inverse elasticity does not vary much across different years. Large export shares persistently

increase prices. It is less obvious with the import content what is significant in the pooled
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estimation and in 1992 only. Paying taxes does not seem to have impact on prices, just as in

case of foreign ownership. As our constructed ‘transfer pricing’ variable is negative and

significant in the pooled estimation and in 1992 and 1995 it can be claimed that transfer

pricing has been quite a general phenomenon.

5. Conclusions

Simple comparison of export prices of large Hungarian firms excels domestic firms.

Controlling for product composition, import content, export share reveals that foreign firms

should have much higher prices. The possible explanation is in transfer pricing as the effect

of being a foreign firm and paying taxes lowers export prices considerably.

International pricing should be explained by different factors, the most obvious explanation

of tax competition does not give full answer. Other factors should be looked for as large

foreign investors enjoy tax holiday in Hungary. Three alternative explanations are

distinguished: tax incentive, disinvestment and cross-subsidization. They call for theoretical

underpinnings.

Three major extensions of our analysis are envisaged: introduce adjustment, incorporate a

link between import and export pricing and relax assumptions on elasticities according to

different criteria (firms with small market share might be more price elastic).
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7. Appendix. Data and variables

7.1. International trade data

Prices and traded quantities are used for the European Union. The database provides external

import and export traffic in tons and ecus in HS6 depth. Ecu variables were calculated to

forints using the average annual exchange rate provided by the National Bank of Hungary.

7.2. Selection

Large exporting companies were selected, whose performance depends largely on export

markets. Those companies were chosen, which exported at least 100 million forints and

possessed at least 100 million forints equity in 1994. These were further broken into two:

domestic firms and foreign-owned firms. Foreign-owned firms are those whose equity is

owned by foreign parties in at least 30%.

7.3. The Harmonized System

The Harmonized System (HS) is a classification of goods entering foreign trade used by

customs declarations. In order Hungarian and European data to be comparable, we use HS6,

the 6-digit version of HS. Goods are grouped into Chapters (2-digit), such as `Vehicles, (not

railway, tramway, rolling stock); parts and accessories' (Chapter 87). These are further

grouped into 21 Sections. (See Table.)
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For the HS6 level categories, see http://sunsite.icm.edu.pl/untpdc/eto/standards/hs/index.html.

7.4. Definition of variables

Here we provide definitions of the primary and the constructed variables. The datasource is

given in brackets.

Products. A product is defined as a HS6 category. Though some of these categories are

rather broad, this is the deepest possible, internationally comparable classification. Prices

of different products are then averaged geometrically for each firm and year pair.

[Customs Statistics]

Foreign ownership dummy. The foreign ownership dummy is 0 if there are no foreign

owners of the firm and 1 if the share of foreign owners is at least 30%. Other firms are

excluded from the sample.

Taxpayer dummy. The taxpayer dummy is 0 if the firm reported zero tax and positive pretax

earnings in the earnings statement, 1 otherwise.

Foreign price. Foreign competitors’ price is calculated as the CIF value of total import

shipments to the European Union divided by the net weight of the shipments (unit value).

The values are originally expressed in ecus, and are converted to forint with a firm-

specific exchange rate using the following procedure.

Because sales are unevenly distributed throughout the year, different firms face different

average nominal exchange rates within a year. Since the value of export shipments is

reported in both dollars and forints, we have a firmspecific forint–dollar exchange rate

for each product. From this we can calculate the estimated month of shipment within the

year (as if the shipment were made in a single month), and use that month’s average

forint–ecu exchange rate to convert EU prices to forint. This procedure ensures that we

do not impose a common, average exchange rate on the firms thereby losing information.

[Eurostat, National Bank of Hungary]
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Own price. The export price of the firm is proxied by the FOB value of total exports of the

given product by the given firm in a given year divided by the total net weight of

shipments (unit value). [Customs Statistics]

Export quantity. The export quantity of a firm in a given product is measured in the total net

weight of shipment during the year. [Customs Statistics]

European market share. Net weight of export of the firm divided by the net weight of total

import to the European Union in the given product category. [Customs Statistics,

Eurostat]

Hungarian market share. Net weight of export of the firm divided by the net weight of total

Hungarian export in the given product category. [Customs Statistics, Statistical

Yearbook of Foreign Trade]

Wages. Total labor cost over average annual number of workers. [Earnings statement]

Capital cost. Capital cost is proxied by depreciation cost plus total financial charges divided

by the stock of fixed assets. Here we follow the lead of K½orösi (1998), who uses a

similar proxy in his labor demand estimations. [Earnings statement, Balance sheet]

High import content dummy. A firm-product pair (i,k) has a high import content (dummy is

1) if firm i’s import of product k relative to its import plus export of product k is higher

than the median of firms for this product.
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High export share dummy. A firm-product pair (i,k) has a high export share (dummy is 1) if

firm i’s export of product k relative to the total Hungarian export of product k is higher

than the median of  firms for this product.
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7.5. Tables

Table 1. Average employment
1992 1993 1994 1995 1996

Empl 1038 862 748 723 683Dom # of firms 71 145 210 196 192
Empl 636 699 595 613 578For # of firms 150 196 241 232 244
Empl 765 768 666 663 624Total # of firms 221 341 451 428 436

Table 2. Capital/Labor Ratio
1992 1993 1994 1995 1996

Dom 1.053 1.395 1.703 1.635 3.431
For 3.054 2.829 4.209 4.673 5.687
Total 2.411 2.219 3.042 3.282 4.694

Table 3. Wage (gross monthly, ’000 HUF)
1992 1993 1994 1995 1996

Dom 31 38 47 56 69
For 45 54 66 85 103
Total 40 47 56 70 86

Table 4. Import content
1992 1993 1994 1995 1996

Dom 0.202 0.146 0.154 0.165 0.193
For 0.244 0.265 0.225 0.281 0.280
Total 0.230 0.215 0.192 0.228 0.242

Table 5. Actual relative export prices
   1992    1993    1994    1995    1996   Total

Dom -0.007 0.253 0.075 -0.009 0.100 0.102
For 0.153 0.087 0.013 0.056 -0.017 0.033
Total 0.101 0.161 0.041 0.027 0.025 0.061
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Table 6. Relative export price and market share
Share in HU>0.01

0 1 Total

Dom  0.090  0.112  0.102
For  -0.008  0.078  0.033
Total  0.030  0.093  0.061

Table 7. Relative export price and import content
Is Mik/(Mik+Qik) high?

0 1 Total

Dom  -0.026  0.367  0.102
For  -0.066  0.176  0.033
Total  -0.048  0.246  0.061

Table 8. Relative export price and taxpaying
Taxpayer

0 1 Total

Dom  0.208  0.075  0.102
For  0.064  0.017  0.033
Total  0.108  0.044  0.061

Table 9. Section level (21)
Years in the sample # firm-product pairs # consecutive years

1 1031 0
2 538 246
3 496 748
4 331 905
5 204 816

Total 2600 2715
Column 2: Number of firm-product pairs which are in the sample for x years.
Column 3: Number of firm-product-year observations which are in the sample

together with their firm-product pair from previous year.

Table 10. Section level
Year Firms Products Total obs Med & max #firms Med & max #products
1992 211 19 589 54 123 4 11
1993 336 21 1151 79 214 4 10
1994 441 21 1470 97 278 4 11
1995 404 19 1088 85 219 3 9
1996 426 21 1641 124 263 5 16
Total 482 21 5939 97 278 4 16
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Table 11. Chapter level (HS2)
Years in the sample # firm-product pairs # consecutive years

1 2090 0
2 934 399
3 706 1025
4 387 1048
5 192 768

Total 4309 3240
Column 2: Number of firm-product pairs which are in the sample for x years.
Column 3: Number of firm-product-year observations which are in the sample

together with their firm-product pair from previous year.

Table 12. HS4
Year Firms Products Total obs Med & max #firms Med & max #products
1992 211 81 815 20 101 5 5
1993 337 91 1677 37 192 7 7
1994 441 90 2085 45 249 6 6
1995 404 84 1505 35 184 5 5
1996 426 93 2502 54 238 8 8
Total 482 96 8584 42 249 7 7

Table 13. HS6
Year Firms Products Total obs Median #firms Median #products
1992 297 2935 11836 2 24
1993 434 3747 29628 4 47
1994 495 3940 39028 4 58
1995 497 3522 22687 3 32
1996 486 4069 40368 4 59

Table 14. Demand elasticities
1992 1993 1994 1995 1996

Dom -2.517 -3.264 -3.054 -3.728 -5.234
se -0.746 -0.708 -0.535 -0.665 -1.493
For -2.891 -2.561 -2.411 -3.015 -2.029
se -0.633 -0.379 -0.374 -0.463 -0.233

Table 15. Predicted relative export prices
Coefs from Vars from 1992 1993 1994 1995 1996

Dom 4.8 31.3 26.5 6.4 16.2Dom For 22.4 42.9 41.1 16.6 22.3
Dom -6.4 9.4 4.8 -7.3 -6.1For For 5.8 23.8 19.3 4.5 12.2
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Table 16. Decomposition of predicted export price differences
1992 1993 1994 1995 1996

Total price difference 1.0 -7.5 -7.2 -1.9 -4.0
Dom chars -11.2 -21.9 -21.7 -13.7 -22.3Coefs For chars -16.6 -19.1 -21.8 -12.1 -10.1
Dom coefs 17.6 11.6 14.6 10.2 6.1Chars For coefs 12.2 14.4 14.5 11.8 18.3

Table 17. Transfer pricing with product random effect
pik-pi Pooled 1992 1993 1994 1995 1996
qik-qi -0.343 **   -0.336 ** -0.346 ** -0.410 ** -0.331 ** -0.429 **

FD*TD -0.150 **   -1.280 ** 0.020 -0.189  -0.358 **    0.105
XD 1.594 **    1.648 1.606 **  1.825 **   1.613 **   2.105 **

FD -0.007    0.960 ** -0.216 *  0.006    0.158  -0.269 **

MD 0.070 **    0.169 ** 0.007 -0.018   0.095  -0.035
TD 0.039    0.928 ** -0.047 -0.015   0.118  -0.043
Const -1.712 **   -2.560 ** -1.465 ** -1.799 **  -1.790 **  -2.037 **

Year1992 0.005
Year1993 0.121 **

Year1994 0.052
Year1996 0.025
Nob 15093 1073 2924 3796 2338 4962
#Products 988 467 696 744 627 806
R2 within 0.2315 0.3145 0.2996 0.2355 0.2102 0.1873
R2 between 0.1677 0.2580 0.2305 0.1878 0.2382 0.1595
R2 total 0.2022 0.2558 0.2493 0.1929 0.2005 0.1757
Wald χ2 541.39 ** 97.54 ** 113.15 ** 102.23 ** 94.87 ** 184.96 **

σu 0.533 0.720 0.486 .7422 0.649 0.443
σe 1.250 1.405 1.240 1.215 1.267 1.303
ρ 0.154 0.208 0.133 .2715 0.208 0.104
qik is instrumented by FD*TD, XD, FD, MD, TD, wage, r, cross, (year1,2,3,5)
*, ** significant at 5 and 1 per cent, respectively.


