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1 Introduction

The quest for large numbers has been going on for some time in international trade economics:
numerical simulation models of trade liberalization in multilateral, regional or single-country
contexts have consistently produced results that, compared ex post with real world data, show the
right sign but the “wrong” magnitudes. These quantitative assessments normally use core general
equilibrium models based on the theory of comparative advantage and the positive effects they are
able to measure originate from static resource reallocation and disappearances of deadweight loss
triangles. Unsatisfied by these meagre benefits estimates, economists using these quantitative
techniques have been trying hard to build new models that better explain the large gains observed
for internationally integrating countries. Mainly they have gone into two directions, that of
dynamics or that of non-convexities, i.e. economies of scale and imperfect competition.*

New models have incorporated the insights of a large literature that emphasises openness
important role in boosting economic performances and growth. In a variety of theoretical
approaches, a liberal external policy by facilitating financial and trade flows helps an economy to
get its domestic prices right, to allocate its resources to their best uses, to acquire new
technologies, to increase its primary factors productivity, to increase competition and X-
efficiency, to reduce rent seeking, and even to improve its domestic governance. The strength of
the links between trade policy and some of these positive effects is challenged by some authors
and indeed the debate is still open, however models including some of these dynamic and non-
convex features have produced larger numbers.

Instead of challenging this literature, this paper proposes a complementary approach by
considering transaction costs reductions as an important factor explaining developing countries
performance in the real world. This approach has aso recently been advocated to explain the
development failures of numerous African countries. According to Collier (1997, 98) many
African countries face unusually high, and policy-induced, transaction costs that, by generating
comparative disadvantages in manufactured exports, lower growth performance. Elabadawi
Mengistae and Zeufack (2001) and Elbadawi (1998) argue that this transaction costs hypothesisis
supported by empirical evidence, even when specific geographic and endowment variables are



controlled for. This paper — rather than presenting econometric estimates of transaction costs from
reduced form equations, as for the cited studies — explicitly introduces transaction costs in a
system of structural form equations to build a general equilibrium simulation model. A clear
mapping of the analytical channels through which changes of transaction costs affect the
economic performance of an economy is thus a primary objective of this study.

Additionally to the effect on aggregate income, the large number issue, this paper examines
how transaction costs influence income distribution or, more smply, affect factors relative prices.
In the simplest Heckscher-Ohlin-Samuelson (H-O-S) model of comparative advantage, trade
liberalization leads to a reallocation of resources and to production specialisation in those sectors
that use intensively the country most abundant factor. This model predicts output shifts towards
low-skill-labour intensive goods, increased demand for unskilled workers, and upward changes in
their wage relative to the other factors' rewards. However, severa authors have emphasized that
empirical evidence contrasts with this prediction: increased relative wages for skilled labour are
observed in many developing countries.” Without rejecting the H-O-S model, most studies explain
this puzzling inter-skill widening wage gap by considering skill-biased technological change the
primary cause for it and by attributing just a minor role to trade. By considering the distributional
effects of a reduction in transaction costs in addition to those due to productivity changes, some
fresh insightsin the trade and wage gap debate are offered here.

Beyond the analytical motivation for this exercise, the direct exploration of the effects of
transaction costs on aggregate incomes and relative wages has valuable policy relevance. Firstly,
showing that transaction costs reduction may be an important channel through which trade
liberalization affects incomes, in addition to the mentioned productivity enhancing mechanisms,
should help policy makers in gaining support for an outward-oriented development strategy.
Secondly, domestic as well as international trade policies can influence transaction costs and

given that these policies are often implemented as parts of comprehensive packages, their correct

! For surveys Baldwin and Venables (1995), Brown (1993), Burfisher and Jones (1998), Francois and Shiells
(1994), Hertel (1997) and others, U.S. International Trade Commission (1998), and U.S. International Trade
Commission (1992).

2 Slaughter and Swagel (1997) cite evidence for Mexico, Meller and Tokman (1996) study the Chilean case, and
Sanchez and Nufiez (1998) examine the Colombian case. See Davis (1992), UNCTAD (1997) and Wood (1997) for
multi country studies covering thisissue.

% For empirical evidence on the US see Lawrence and Slaughter (1993), Krugman and Lawrence (1993), Leamer
(1996), Baldwin and Cain (1997). See Abrego and Whalley (2000) for a survey of this debate and their original
contribution.
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coordination becomes essential to their success. Because of the scope of indirect effects, the signs
and magnitudes of induced adjustments are difficult to ascertain and the need for numerical
simulation models of the type presented here becomes evident.

This study focuses on Latin America by actually calibrating a series of trade models with
transaction costs on Colombian data for the mid 90s. This country undertook extensive trade
liberalisation towards the end of the 80s and serious discussions were initiated to enter NAFTA
soon after its implementation. Although its current trade barriers are not too high, a renewed
trade-led reform process, granted by the western hemisphere trade area agreement, would most
likely help Colombiain reducing its quite high transaction costs. Besides, the choice of Colombia
is not crucia, in fact its main characteristics underlying the numerical implementation of the
models used here are quite commonplace in other Latin American countries, so that the results

shown below may be fairly easily generalised.

The paper is organised as follows. section 2 discusses the transaction cost approach by
describing a simple partial equilibrium model followed by a brief review of the theoretical
pedigree of the transaction cost idea and concluded by some evidence of its empirica relevance;
section 3 presents the structure of general equilibrium models used to study the effects of
transaction cost reductions, its calibration on Colombian data and the main numerical results;

section 4 concludes.

2 Transaction costs: basic theory and empirical evidence

A very simple transaction costs model

The following four equations representing demand, supply and equilibrium conditions in a
generic market can exemplify asimple partial equilibrium model with transaction costs:

Pg=a-bQq (demand function)
Ps=c+dQs (supply function)

Qu=0Qs (market equilibrium)
Pg=Ps+T (Transaction cost mark-up)



In the last equation transaction costs represent a wedge between the supplier and demander’s
price that is a fixed mark-up equal to T and paid by the demander on each unit of the good
exchanged. The equilibrium quantity Qe can easily be calculated as a function of T and of the
other parameters as follows:

:a—c—T
°  Db+d

and the basic comparative statics result is:
R___1

aT  Db+d
Thus it clearly appears that the quantity exchanged is reduced by rising transaction costs and

that it can go to zero if these reach or are above the value (a — c), which may be labelled the
autarky limit. On the other hand and depending on the initial level of transaction costs, their
reduction may create a market or smply increase the quantity exchanged.

In this simple set-up, if one thinks of T as if it were an excise tax, the following crucid
guestion should arise: “what happens to the revenues (Q. * T) collected from this tax?’ If these
revenues smply disappear, then clearly areduction in T would be a sort of windfall with positive
effects. If instead other agents in the economy received these revenues, then the net effect of a
reduction in transaction costs should be calculated by considering both winners and losers.

A first important point should already be apparent: transaction costs reduction corresponds to
rectangles reduction and thus have larger impacts than the usual reduction of deadweight loss
triangles. A model including transaction costs can then fit the large numbers observed in redlity
with or without recurring to exogenous or endogenous technological change, but what about the
income distribution question? Before fully answering this second important question, a brief

digression on how the productivity (technological change) approach works may be useful.

Technology and relative poverty

The reason why technological progress can have a strong distributional and poverty effect is
intuitive: if a new technology increases the efficiency of a certain factor of production over that of
the others, then it directly confers higher economic rewards to the owners of this more efficient
factor given that its demand will increase proportionally more than that of the other less efficient
factors. More formally, consider an economy where goods are produced using just two factors,

skilled and unskilled labour, and that unskilled workers represent the poor. Firms demand labour
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of the two categories up to the point where the value of the production of an additional worker
coversthe cost of employing her. In asimple formulathisis:

Lg=P* MPL (1)
Equation (1) states that labour demand is equal to the marginal product of labour (MPL) in value
(i.e. multiplied by the price P a which it can be sold in the market). Factors rewards are
determined by the equality of their demands and supplies. To keep things very ssmple, assume full
employment that is equivalent to have fixed labour supplies.

In this framework we can consider two types of technological shocks. In the first, the shock
affects the efficiency of skilled and unskilled workers in the same way (factor neutral case); in the
second, technological progressis skill-biased and one factor becomes more efficient than the other
(factor biased case). Poverty effects are easily traceable since they correspond to the wage ratio of
skilled over unskilled workers, as defined in equation (2):

W, PIMPL; _ MPLg
W, PIMPL, MPL,

)

Clearly, with factor neutrality the same change affects both margina productivities thus
leaving the wage ratio equal to the value it had in its initial equilibrium. The whole economy
becomes more efficient, goods production goes up (with the same quantity of resources), and the
rewards go to the poor in the same way as they go the non-poor. If a hypothetical poverty line
were exceeded thanks to the new higher wage, no more poor would exist in this simple economy.

With factor bias, and suppose that the new technology makes skilled labour more efficient,
inequality would rise given that the wage ratio would be higher after the technological shock.
However notice that this particular increase in inequality does not trandlate into an increase in
absolute poverty, given that the wage rate of the poor (unskilled) goes up as well.

A straightforward variation of this smple framework can be used to construct a case where
technological progress, even in its factor-neutral form, can indeed increase relative as well as
absolute poverty. The variation consists of moving from a partial equilibrium approach
exemplified above to a general equilibrium setting where there are two sectors of production that
employ skilled and unskilled Iabour with different intensities. Consider, for instance, an economy
with an advanced and a traditional sector, and that the former uses proportionally more skilled
workers than the latter. Assume now that a new factor neutral technology is introduced in this

economy and that it isinitially adopted by the advanced sector and not by the other. Production in



the advanced sector becomes more profitable and more firms enter the sector. Its expansion
occurs at the expenses of a contracting traditional sector, now less profitable. Given the different
factor intensities of the two sectors, skilled workers, employed in the advanced sector at a rate
exceeding that at which they are released by the traditional sector, experience high demand for
their services and rising wages; the opposite situation affects unskilled workers whose demand in
production as well as wages are decreasing. If unskilled workers were initially above the poverty
line and the wage decrease |eaves them below, then absolute poverty would have been caused by
afactor neutral sector biased technological change.

Numerous variations of this basic set-up have been provided in the literature. One can think of
production that requires more than two factors and that certain factors are complements and other
substitute. A realistic case may involve firms adopting a technology that uses simultaneously
more of capital and skilled labour thus leaving less capital available for unskilled labour and
reducing its productivity and wage. Another extension considers more sophisticated modelling of
labour supply including either education and training, or migration. In such models, the larger the
initial wage ratio the larger the incentive to acquire education or to migrate; the equalizing forces
ensuing from increasing supply of skilled workers, would probably take time to materialize and
may be at the origin of an inverted-U shaped curve mentioned above. Finaly international flows
of goods, factors, and technol ogies may be considered.

The transaction costs approach used here shows that, even by abstracting from these
productivity effects, transaction costs shocks can have similar distributional effects. In a more
complete model these can then be added or netted out from the above-cited productivity effect.
But before showing how a standard general equilibrium trade model can be modified to take into
account transaction costs, a brief description of their theoretical pedigree and empirical relevance
is provided in the remainder of this section.

Transaction costs theory

Since the seminal work of Coase, transaction costs economics has tried to resolve the apparent
inconsistence in the co-existence of markets and firms or, in current terms, of markets and
ingtitutions. Coase observed that if markets were perfect forms to organize production and
exchange there would not be a need for firms to emerge or, by turning the argument around, if

firms had advantages over markets why shouldn’t we observe a single giant firm producing all



that is demanded. His fundamenta intuition was that differential transaction costs generate
situations where both firms, or institutions, and markets are observed. In terms of the simple
model above, there are certain types of activities for which transaction costs are above the autarky
limit and exchanges take place inside ingtitutions, and other types for which a market exists
because transaction costs are below that limit. This has been an extremely significant contribution
and it is probably one of the founding ideas of the voluminous transaction costs and institutional
economics literature that followed.* This literature is not free from criticism, in particular sceptics
point out the difficulty in making the concept of transaction cost operational. In Goldberg words,
explaining economic phenomena by appeals to transaction costs “is the all encompassing answer
that tells us nothing”.

Another approach uses the concept of transaction costs in a less abstract and perhaps less
interesting way but it may be more helpful for the purpose of understanding how changes in
transaction costs may explain developing countries performance. The crucial difference of this
approach is that rather than being concerned about changes in transaction costs close to the
breaking point of the autarky limit, it considers how exchanges already taking place in the market
may be affected by variations in transaction costs.

The antecedents to this approach may be found in general equilibrium theory and international
trade. In an effort to enrich the theory of genera equilibrium as formulated by Arrow and
Debreu®, afew authors® have studied how this should be modified to incorporate transaction costs
and what would be the consequences of such a modification on the major predictions of the
standard theory. In Foley’s words “the key aspect of the modification | propose is an alteration in
the notion of ‘price’. In the present model there are [...] abuyer’s and a lower seller’s price [and
their] difference yields an income which compensate the real resources used up in the operation of
the markets’. This can be considered as a first answer the question posed above: where do
transaction costs revenues go? When the operation of a market needs intermediaries that provide
information or other services to buyers and sellers so that they can realize an exchange, then these

intermediaries would receive the income generated by charging atransaction fee (=cost).

* A few fundamental contributions can be found in: xxx . For arecent survey see Williamson on JEL xxx
> See Arrow xxx and Debreu (1959).
® Kurz xxx, Hahn xxx, Foley xxx.



Another form of transaction costs has been considered in international trade and explicitly
incorporated into models since Samelson’s paper’ of transport costs. The basic idea here is that
trade involves transaction costs and that these may be simply thought of as afraction of the traded
good itself, asif “only afraction of the ice exported reaches its destination as un-melted ice”. This
‘iceberg model’ provides another answer to the basic question on the fate of the transaction costs
revenues and it clarifies how a reduction in transaction costs saves real resources and makes an

economy more efficient.

Transaction costs: empirical basis

Real world situations present numerous examples of transaction costs, however it is possible to
group them in three broad categories, namely geography-, technology/infrastructure-, and
ingtitution/policy-related transaction costs. Notwithstanding their overlapping, these categories
allow organizing alarge and disperse body of empirical evidence.

A magor example of the first category is given by transportation margins. These are also
probably the easiest to observe and possibly to measure. In an international context they can be
measured by the c.i.f./f.o.b. ratio giving the ‘carriage, insurance and freight’ costs of countries
imports. Henderson, Shalizi, and Venables (2001) estimate that they can “range from a few
percent of the value of trade, up to 30-40% for the most remote and landlocked (and typically
African) economies.” Limao and Venables (2002) find that being landlocked raises transport costs
by more than 50% and that the level of infrastructure development is an important variable in
explaining differences in shipping costs. Estimates for within country trade and transport costs are
not easily available, however, even if smaller, distances may till play a role in generating
transaction costs in national markets. In a recent study on Africa, Elbadawi et a (2001) show that
domestic transportation costs are an even stronger influence on export (and growth) performance
than international transport costs.

Additionally, in developing countries, poor people usualy living in rural or remote areas are
often victims of high transaction costs that partially disconnect them from the rest of the society.

Jalan and Ravallion (1998) find that road density was one of the significant determinants of

" Samuelson P.A. (1954) The transfer problem and transport costs, |1: analysis of effects of trade impediments.
Economic Journal.
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household-level prospects of escaping poverty in rural China® Any technological advance
providing the poor with better and cheaper access to national and international markets should, at
least in principle, help them.

The second category of transaction costs includes those related to technology and
infrastructure. It is clear that drastic technological innovations affecting the whole infrastructure
of an economy and having the potential to be used in a variety of sectors, such as steam power,
electricity, telecommunications, can have profound effects on transaction costs and indirectly on
an economy’s growth and poverty record.” As shown in Table 1, the margin of manoeuvre in

improving access to basic infrastructure for the poor is quite large.

Table 1: Percent of poor households with infrastructure in home, in poorest urban and rural deciles in
each country

Electicity [i=house wale Sewel Telephone

Country [Irthan’ Rural’ [ Irhan Fural IIrhan Rirral Lirhan Kural
Asia

Pakistan 58 44 34 3 20 0 1 0

Viglismn 37 10 -+ 0 - - - -

Nepal 43 1 T 4 7 0 0 0
Eastern Europe & Central Asia

Russia 84 21 78 12 19 13

Karakhstan 100 100 78 12 70 8 33 20

Bulgaria 100 100 &4 27 &6 1§ 51 20

Albzmia” 100 o0 a0 [ - = D 0

Kyrgyz 29 29 54 5 22 3 20 5
Latin America & the Caribbean

Panama 31 2 30 4 23 ] 21} 0

Tamaica 53 44 73 2 15 i 11 [§]

Ecuader 92 63 25 7 42 5 5 0

Nicaragua 71 13 -4 4 0 0 U 0
Sub-Salaran Alrica

Somth Africa 37 h 23 | - - [ 0

Cote d’lvoire 39 ¥ 7 1 - - - -

Ghana 34 0 2 0 - - - -

A clear example of technology/infrastructure transaction costs can be seen in the information
and communication sector. The internet exploson and its connected technologies have
dramatically reduced exchange and search costs in most OECD countries. Although just
indicative and not directly transferable to developing countries, some estimates for the cost

8 See aso Antle, JM. 1983 “Infrastructure and Aggregate Agricultural Productivity: International Evidence”’
Economic Development and Cultural Change 31(3): 609-19. Fan, Shenggen, Peter Hazel and Sukhadeo Thorat.
(1999). “Linkages Between Government Spending, Growth and Poverty in Rural India” Research Report 110,
International Food Policy Research Institute, Washington DC.

° A recent literature |abels these technologies as ‘ General Purpose Technologies . See Helpman, Elhanan (1998),
and Bresnahan, T. and Manuel Tratjenberg (1995).
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savings (i.e. reduction in transaction costs) due to B2B electronic commerce are available for a

few sectors of the US economy and are reported in Table 2.

Table 2: Potential cost savings from B2B el ectronic commercein the US

[ndustry Potential cost savings % Industry Potential cost savings %
Electronic components 29-30 Chemicals 10

Machining 22 MRO 10

Forest products 15-25 Communications 5-15

Freight services 15-20 Qil and gas 5-15

Life sciences 12-19 Paper 10
Computing 10-20 Healthcare 5

Media & advertising 10-15 Food ingredients 35

Aerospace machining 11 Coa 2

Steel 11

Source: Goldman Sachs 1999 cited in KPMG report The Impact of the New Economy on Poor People and Developing Countries for
DFID

Related to the above, an interesting working paper by C. Freund and D. Weinhold (2000) finds
that, when introduced in a standard gravity model, cyber-mass (i.e. internet hosts per capita) is a
significant positive variable that, while increasing the overall explanatory power of the regression,
does not reduce the magnitude and significance of the physical distance.

Indirect evidence of technology/infrastructure-related transaction costs is found by looking at
the level of manufacturing inventories across countries. Guasch and Kogan (2000) report on huge
inter country differences in inventory levels. Table 3, taken from Guasch and Kogan (2000),
reports on the very large disadvantage of Latin American economies vis-a-vis the US with respect
to inventories: on average these countries hold twice as much raw material and finished products
as the US. According to the authors, higher transaction costs explain a relevant part of these
inventories discrepancies. Latin American countries faced with uncertain demand, longer delays
in shipments, and larger costs for small frequent shipments, choose to maintain larger reserves.
Considering that the cost of capital is normally higher in Latin America than in the US, the
authors point out that these high inventory levels trandate into considerable costs and ultimately

in lower competitiveness and diminished growth.
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Table 3: Latin America Ratiosto U.S Inventories (all industries)

BRaw Materials Inventory Level Ratios: Ratio to LS. Level by Industry
(average of all available data for 1990s)

Chile Venezuela Peru Bolivia Colombia Ecuader Mexico Brazil

Mean 217 2,82 4.19 420 2.22 5.06 1.58 2.08
Minimum 0.00 0.30 0.10 0.11 (.52 (.86 0.42 (.8
Ist Quartile 0.36 1.87 1.25 1.39 145 2.55 1.06 1.6

Median 1.28 2.61 2.30 2.90 1.80 380 136 2.00
Ird Ouartile 2.66 3.12 3.90 4.49 2.52 5.64 206 EN |
Maximum GE.92 7.21 3.1 34 97 1359 2061 326 7.1

Final Goods Inventory Levels: Ratio to U.S. Level by Industry
(average of all available data for 1990s)

Chile Venezuela Pen Bolivia Colambia Ecuador Mexico Brazil
Mean 1.76 1.63 1.65 274 1.38 257 1.46 1.98
Mindmum .01 010 0,39 01l 019 .67 .35 0.75
15t Quartile 0.17 .87 1.17 1.13 1.05 1.67 0.82 1.1
Madian 0.72 1.60 1.54 2.02 1.28 1.98 1.36 1.60
Ard Quartile 1.38 214 211 318 1.63 2 86 214 2.00
Maximum 31.61 5.29 3.87 21.31 5.31 7.94 4.91 5.2

Source: Guasch and Kogan (2000)

The last category of transaction costs includes those related to institutions or economic
policies. Rent seeking is probably the most well known example, however, even by just
considering trade policy, afew others are worth mentioning.

A well-established literature finds that an international border has a large dampening effect on
trade. This has aso been termed the home bias in trade. Most of the literature is focussed on the
Canada-US trade, but this empirical puzzle applies to any region of the world. Obstfeld and
Rogoff (2000) label the home bias in trade one of the “six magor puzzles in international
macroeconomics’. With the existence of large home biases firmly established, the search for
explanations has begun. Evans (2000) finds little support for the hypothesis that the home biasis
not due to the border itself but instead to inherent differences in domestic and foreign goods,
Obstfeld and Rogoff (2000) argue that empirically reasonable trade (i.e. transaction) costs can
explain much of the home bias; and Anderson (2000) points to information costs and imperfect
contract enforcement as worthwhile avenues of inquiry.

Deep policy switches such as the creation of the common European market in 1992 have also
induced researchers to evaluate their economic impacts. A large collection of studies known as the
"Costs of Non-Europe", supported by the European Commission, mainly consists of detailed
estimations of the costs of the borders in Europe. The most cited reference is the Checchini report
that finds that these costs are considerable up to a small percentage of the European GDP.
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Harrison, Rutherford and Tarr (1996) explicitly model these costs in a general equilibrium
framework and reach similar conclusions.

Another more recent example of trade-policy related transaction costs is found in Hertel,
Walmsley and Itakura (2001). The particular trade liberalization policy evaluated in their study
includes a series of measures intended to lower non-tariff trade costs between Japan and
Singapore. In fact, by imposing the adoption of computerized procedures, an explicit objective of
this policy was a reduction of the costs of customs clearance, a clear policy-related transaction
cost. For the case of the Japan-Singapore FTA, the effect of linking the two customs' systems is
expected to generate additional reductions in effective prices amounting to 0.065% in Japanese
imports from Singapore and 0.013% in Singaporean imports from Japan, and these cost saving
refer solely to the cost of reduced paperwork, storage and transit expenses. However, in addition
to the direct cost savings, there are indirect savings associated with the elimination of customs-
related delays in merchandise flows between these two countries. Hummels (2000) emphasizes
that such time-savings can have a profound effect on international trade by reducing both
“gpoilage” and inventory holding costs. He argues that spoilage can occur for many types of
reasons. The most obvious might be agricultural and horticultural products that physically
deteriorate with the passage of time. However, products with information content (newspapers),
as well as highly seasonable (fashion) goods may also experience spoilage. Hummels points out
that inventory costs include not only the capital costs of the goods while they are in transit, but
also the need to hold larger inventories to accommodate variation in arrival time. He finds that the
average value of firms willingness to pay for one day saved in trade is estimated to be 0.5% ad
valorem (i.e., one-half percent of the value of the good itself). This value of time-savings varies
widely by product category, with the low values for bulk commodities and the highest values for
intermediate goods.

In summary, even if in identifying empirical estimates for transaction costs we have stretched
their definition to include quite different things, it seems clear that geographic characteristics,
poor transportation and communication infrastructure, and bad economic policies may directly

affect transaction costs, and that their presence can be documented in avariety of ways.
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3 Transaction costs: some theory-consistent numerical
simulations for Colombia.

The following section considers two different ways of modelling transaction costs and severa
analytical structures to test how these modelling choices affect the evaluation of the effects on
aggregate income and relative poverty of a reduction in transaction costs. The ultimate objective
is to draw conclusions on the main channels of transmission from transaction costs reduction to
income determination (its level and distribution) and their likely empirical relevance in the real
world, and to do that different model versions are parameterised on a typical Latin American
country.

Transaction costs are modelled as either a mark up on the seller’s price or asicebergs melting a
la Samuelson. With the former approach transaction margins generate income and they are fully
comparable to transportation margins, with the latter they ssmply produce costless inefficiencies.

The basic general equilibrium model used here represents a small price taker economy and it is
implemented here in three main versions. the first version is a standard Heckscher-Ohlin
international trade model with homogeneous goods, the second introduces intermediate
consumption, and the third considers a model with differentiated goods which generalizes the
Heckscher-Ohlin structure. A main contribution of the paper consists of pointing out how
differences in structural models matter for the estimation of the effects of transaction cost

reductions.

3.1 The Colombian economy: stylised facts of a Latin American

country

The crucial characteristics of our initial data for Colombia are shown in Table 4, where it is
possible to observe some of the stylised facts of atypical Latin American country. The economy
has been aggregated into two sectors. an export oriented sector (Exportables) and an import
competing one (Importables). The first two rows in the table show the relative size of the two
sectors and their trade intensity (measured as exports or imports over production). As expected by
observing that Colombia is relatively abundant in unskilled labour, its exportables sector uses
more intensively this factor of production. The initial wage gap, measured as the ratio of skilled

over unskilled labour average incomes, is quite high with more skilled workers earning almost
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two and an half times more than unskilled workers. Exportables use dightly less intermediates
than importables but bear an amost identical transaction cost, as shown by the ‘ad valorem’
estimate.

Table 4: Initial data —main characteristics

Sectors

Exportables  Importables
Production shares % 31 69
Trade Intensity % 33 16
Skill Abundance Unskill / Skill 3.6
Skill Intensity Unskill / Skill 18.0 19
Skill Wage gap 24
Intermediates as % of Productior 30 42
Transaction Costs sector allocation 26 74
Transaction Costs ad valorem % 11.6 11.9
Owner ship shares ill labour  Unskill labour
illed Head 100 0
Unskilled Head 0 100
Consumption Shares Sill Head ~ Unskill Head
Exportables 17 19
Importables 83 81

Notice also that transaction margins (when modelled as mark-ups) generate income that is
allocated across sectors in the same way as total demand (26 percent goes to exportables and 74 to
importables). This deserves some further comment: whenever transaction margins are reduced,
the price wedge between seller and buyer is narrowed, and the total revenues raised fall; initially
these revenues are used to buy exportables and importables in fixed shares and these shares are
chosen to reflect the structure of total demand so that they should be as neutral as possible. With
this assumption, afall in revenues should not directly affect the overall demand structure.

Clearly, another way of thinking of the sectoral allocation of transaction margin income is that
transaction costs are produced using exportables and importables as inputs. The current sectoral
allocation may not reflect the real world “production structure” of transaction costs nevertheless,
without additional empirical evidence, the current choice allows to by-pass the problem without

introducing unjustifiable biases.’

1911 fact one can think of two alternatives to this assumption: in the first, if it were known that producers of
transaction services are include exclusively in the importables sector, then transaction cost revenues could be entirely
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Additionally, Table 4 displays households' shares of factor ownership and goods consumption.
Households have been classified according to their main income source and thisis reflected in the
ownership structure, but different classification, such as rura-urban, can be considered. Overall
consumption shares do not differ greatly across households.

Most of the estimates shown in the table are direct calculations from Colombia's national
accounts and input-output tables, however transaction costs have been estimated using raw data
on geographic distances and inputs of transport/communication/distribution services. **

In summary —in this set-up given similar sectoral ad valorem transaction margins, their neutral
revenue alocation and the across household similar consumption pattern — a reduction in
transaction costs affect households poverty and income mainly through changes in factor
rewards.

3.2 Model 1. A simple Heckscher-Ohlin homogeneous good trade
model

The model includes two tradable homogeneous commodities, two factors of production and
two households.

Production. The economy produces two goods, an aggregate exportable commodity (X) and an
importable commodity (M), using combinations of skilled and unskilled labour in a Cobb-
Douglas constant returns to scale technology as follows:

Q =n,Ls"Lu™ with the commoditiesindex i = X, M (1)
where Q; represents the quantity produced of the two goods, n; a parameter standing for sector
specific technica level, and a; and (1- a;) the Cobb-Douglas output elasticities with respect to
skilled and unskilled labour (Ls and Lu). Factor neutral technology shocks similar to those
mentioned above would entail changes in the parameter n;.

Factor markets. We assume full employment of fixed endowments of skilled (Ls) and

unskilled (E) labour, so that their supplies will be completely un-elastic with respect to their

allocated to buy output from the importables sector. Alternatively, it may be possible to estimate a transaction cost
production function that uses a mix of primary factors. In this case producers of transaction services would minimize
their cost of production subject to a budget constraint that equal s transaction costs revenues.

" These data were obtained from a Social Accounting Matrix estimated by Bussolo and Correa (1998). More
details are avail able upon request.
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prices. These are thus determined by firms demands that, in competitive markets, are equal to

their marginal product in value:

ws:aiPi& I=X,M (2
Ls
-(1- & i =
wu=(1-a, )P = i=X,M ©)

where ws and wu are the wages for the two types of labour respectively, and P; is the producer
commodity sale price.

Transaction costs. These are modelled as a mark-up on commaodity prices. Thisis equivalent to

an excise tax or atransport margin and, since they do not increase with the value of the exchanged
commodity but are proportional to their quantity, they are consistent with the empirical
hypotheses on transaction costs described above:

Pt =P+t i=X,M (4)

revenues generated by the wedge t; between the seller and buyer’s price are equal to ZtiQi , and

are used to buy transaction services from both sectors of the economy according to the fixed
structure described above.

Consumption. The model includes two households, a skilled headed (HHS) and an unskilled
headed (HHu) household, that receive income from selling factor services and demand
commodities via an optimisation of a Cobb-Douglas utility function. Households are thus
differentiated by their consumption patterns and according to their ownership shares, with the
skilled-headed household representing loosely the rich household. Derived consumption demands
are asfollows:

Qd,, =B, % with the household index H = hs, huandi = X, M ()
where Qd represents the househol d-specific quantity demanded, [3 an utility share parameter, and
Y the household’ s income.

Trade and equilibrium conditions. Imports, exports and domestically produced goods are

homogeneous, so that trade, in any of the two goods, can only be one-way (either import or
export) and it originates only when domestic demand and supply differ. In equilibrium, trade
balance as shown below will hold:
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ZP\NiTiZO i=X,M (6)

Producers' prices are equal to the world prices given the small country assumption, and export
or import flows quantities will be derived from the equality of supply and demand where the | atter
includes final consumption as well as transaction services demands:

P = Pw i=X,M (7)

Qi+Mi:ZQdHi+Qti+Xi i=X,M (8)

Factors market-clearing conditions simply state that the sums of factors demands must equal the

fixed factors' endowments.

ZLi:E and ZKi:E i=X,M 9)

In this ssmple model the poverty measure is arelative poverty index equal to the ratio of skilled
to unskilled labour rewards. Given fixed factors ownership shares for the rural and urban
households and a poverty line, it would not be difficult to calculate absolute households poverty
measures. The advantage of considering household-specific absolute poverty indices is that we
would be able not only to trace the effects of changes in transaction costs on the supply/income

generation side, but also on the demand/income use side.

3.3 Model 2. A simple Heckscher-Ohlin homogeneous good trade

model with intermediate goods

This model introduces a simple variation in the previous one: the use of intermediate goods in
the production process. Intermediates are employed in fixed proportion to production with a
standard Leontief structure, so that equations (7) and (8) now become:

R=Pw -5 (Pw +tc)a, i=X,M (70)

Qi+Mi=ZQdHi+zQiaji+Qti+Xi i=X,M (8b)
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where g; are the Leontief intermediate shares; notice that P;’s now become value added prices
and these are equal to world prices minus the cost of intermediates which are valued at world

prices plus transaction cost mark-ups.

3.4 Model 3. A heterogeneous good trade model

This third model introduces several variants to the ones described above. First of al transaction
costs are modelled as iceberg wedges, i.e. the quantities sold by suppliers reach the purchasers
with a certain fractional loss (some quantity of the commodity melts away). In this way
transaction costs do not generate any income (or revenue) and they are in fact denominated in the
same units of measurement (i.e. real value or quantity) of the good exchanged. In simplified terms
the quantity equilibrium in a specific market would be:

Q®=Q’tc 9
where tc is anumber greater than 1 representing the “melting” due to the transaction cost.

In addition imports and domestically produced goods are imperfect substitutes in consumption.
Of the domestically produced goods one is not traded and only consumed at home and the other is
either exported or consumed. These changes ater the fixed world price structure of the
homogeneous goods model and allow for the price of the domestically good, which is imperfectly
substitutable with the imported one, to differ from the world price. This type of model has been
extensively used in the literature and its properties are well known.*

In this model there are 3 goods which enter the consumer utility function, an import good M, a
domestic non traded good D, and an export good X. Domestic production occurs only for D and
M with a CES technology that includes only skilled and unskilled inputs (the CES function
represents another difference form the models shown above).

The production function is:

Q =[pu(Lu)® +ps(Ls)y" ] i=M,D

Factor markets equations remain unatered apart from the obvious changes due to the new

functional form. Prices for commodities M and X are fixed and endogenously determined for the

12 See de Melo and Robinson (1989) or more recently Bhattarai et al (1999).
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non-traded commodity D; in fact supply and demand equilibrium such as in equation (9)
determines the price of D.

Table 5 displays the main changes that affect the structure of the initial Colombian datafor this
third model and it should be contrasted with Table 4 above. Salient features are the high skill
intensity in the production of domestic non-traded goods (this is derived mainly from the
production structure of non-tradable services that include a high percentage of white collar
workers of the government sector, a large employer in Latin American countries), and the lower

transaction wedge experienced in exchanges in the same sector.

Table 5: Initial data —main characteristics with three sectors

Sectors
Importables  Exportables Domestic
Production shares % 22 78
Trade Intensity % 100 76 0
Skill Intensity Unskill / Skill 34.9 2.2
Transaction wedge 1.16 1.16 1.05

3.5 Numerical results

These simple general equilibrium models can be used to conduct a basic experiment aimed at
investigating the analytics of the link between relative poverty and transaction cost and the
aggregate effects of a reduction of the latter; the following numerical results should not be
considered exact estimates, but just indications on the potential magnitude and sign of that effects.

A similar experiment is conducted for the three models and it represents a situation where new
transaction technologies are adopted or more transparent economic policies are implemented. In
terms of the exogenous parameter, the experiment consists of a shock that reduces transaction
costs t; in equation (4) or tc; in equation (9). As aready described in the introduction, for a large
body of literature, both empirical and theoretical, openness improves an economy’s performance
beyond the near disappearance of tariffS deadweight loss triangles. In this study, openness is
supposed to bring innovations in the transaction technology and their adoption is modelled by a
decrease in transaction costs without any indirect effect on the productivity of primary factors.
This analysis should complement and not substitute productivity approaches.

The main effects of the experiment for model 1 are summarised in Table 6. Given the fixed

world prices and un-elastic supplies of labour, a reduction in transaction costs does not produce
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any change neither in domestic producers’ prices nor in factor rewards so that incentives to alter
output levels do not arise and output of both sectors stays constant. Relative poverty, the ratio of
skilled over unskilled wage, does not change due to the fact that resources do not move across
sectors. In this model, consumption due to transaction costs revenues is substituted by
households' consumption (or exports) that can increase without an accompanying increase in
domestic output.

Table 6: Basic experiment of reduction in transaction costs, percentage variations
with respect to initial equilibrium—model 1

Percent variations % %
Output of Exportables 0.0]Exportables demand by HHs 4.7
Output of Importables 0.0]Importables demand by HHs 10.3
Producer price of Exp.ble 0.0]Exportables demand by HHu 4.7
Producer price of Imp.ble 0.0}Importables demand by HHu 10.3
Exports 12.4]Tc demand of exportables -47.0
Imports 7.3| Tc demand of importables -44.2
Wage S 0.0|Real HHsincome 94
Wage U 0.0|Real HHu income 94
Ratio Ws/ Wu 0.0] Total Real Income 94

It should be emphasised that even with different initial transaction cost mark-ups across sectors
or with a sector biasin reduction of transaction costs, these results would not qualitatively change:
output and factor rewards will be still unaltered.

An important result obtained with this very simple model is that large increases, of almost 10
per cent, are registered in real incomes. These are large numbers and their occurrence is entirely
due to the elimination of the deadweight rectangles of transaction costs (rather than the

elimination of triangles associated for example to tariff reductions).

The same experiment, reduction of fifty percent of transaction costs mark-ups, produces quite
different relative poverty results when intermediates are introduced in the production process asin
model 2. It seems that B2B is far more important than B2C... In this case the reduction of
transaction costs changes the relative profitability of the two sectors: the importables sector, using
alarger share of intermediates, enjoys larger savings than the exportables one. This translates via
equation (7b) into alarger increase of the value added price of importables, 4.6 percent in contrast

with 2.7 percent for exportables, and into a large increase of importables output, see Table 7.
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Importables use intensively skilled labour that now enjoys an increase in its reward: the relative
poverty index worsens by about 4 percent.*®

It should be stressed though that a reduction in transaction costs brings positive increases in
both labour types wages so that absolute levels of poverty (and welfare) should be reduced
(increased) with areduction in transaction costs.

How robust is the relative poverty result? It can be easily shown that it crucially depends on the
sectoral differencesin the Leontief a; coefficients, which directly influence the size of the savings
due to the reduction in transaction costs. The same experiment performed on a Colombian
economy where all sectors were assigned the same intermediates coefficients would produce
identical changes in both skilled and unskilled wages, even in the case of sectorally unequal
transaction costs mark-ups.

Table 7: Basic experiment of reduction in transaction costs, percentage variations
with respect to initial equilibrium—model 2

Percent variations % %
Output of Exportables -5.6] Exportables demand by HHs 10.0
Output of Importables 3.0]Importables demand by HHs 13.2
Val.Added price of Exp.ble 2.7)Exportables demand by HHu 5.4
Val. Added price of Imp.ble 4.6|Importables demand by HHu 84
Exports -9.2] Tc demand of exportables -48.4
Imports -12.0| Tc demand of importables -47.0
Wage S 6.6|Real HHsincome 12.6
Wage U 2.1|Real HHu income 7.9
Ratio Ws/ Wu 4.4]Total Real Income 9.8

Aggregate results are still positive and large as shown by the increases in real households
incomes. In summary, reduction in transaction costs can have strong positive effects on private
consumption and therefore on households welfare and their absolute poverty, however its effect
on relative poverty depends more directly on the economic structure of the country under
investigation, and in particular on the intermediates as well as primary factor intensities. A
country pushing policies to reduce its transaction costs can indeed experience increased factor
income inequality whenever cost savings are lower for the sectors that use intensively the more

abundant factor.

3 To put this number in context consider that between 1980 and 1995 UK wage gap worsened by about 15
percent.
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Results from the basic experiment performed with the third model are shown in Table 8. The
main novelty hereis that a reduction in transaction cost seems to have alower effect on aggregate
income and to reduce wage dispersion, the measure of relative poverty. This qualitatively
different outcome can be fully explained by the initial sectoral difference in transaction wedges'.
In model 2, sectoral differences in transaction cost mark-ups do not matter for relative poverty,
but in this model they are crucial. Due to the fact that domestic goods are not perfect substitutes
with importables, a sectorally differential transaction cost shock alters relative prices across these
categories of commodities, and triggers a series of additional effects on output levels, factors
allocation and rewards.

Table 8: Basic experiment of reduction in transaction costs, percentage variations
with respect to initial equilibrium—model 3

Percent variations % %
Output of X 0.5|HH demand of M 8.5
Output of D -0.1|HH demand of X 47
Price of M 0.0|HH demand of D 28
Price of X 0.0
Price of D -0.3]Tc demand of exportables 0.0
Exports 0.7| Tc demand of importables 0.0
Imports 0.7

Real HH income 3.9
Wage S -0.55
Wage U 0.04
Ratio Ws/ Wu -0.60

A reduction of transaction costs lowers the wedge between demanded and supplied quantities
of each commodity. Given the small country assumption, prices of “M” and of “X” do not change
and, for these markets, the new equilibrium is reached via changes in export and import flows.
Conversely, for commodity “D” the market clearing condition of equation (9) determines its
equilibrium price, which, in this case, is reduced. In turn, a falling price results into lower
profitability for this sector and gives rise to resources reallocation. Finally, a reduction in wages
of skilled workers is due to the more intensive use of this factor in the production of commodity

“D” with respect to the other sectors.

14 See Table 5, and notice also that transaction costs are now modelled as iceberg melting rather than mark-up
margins.
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To emphasize the economic policy relevance of this transaction costs approach and to clearly
compare it to a standard general equilibrium model, a final extension of model 1 is proposed. In
what follows model 1 is extended to include tariffs and, additionally, transaction costs become
endogenous. In this later version transaction costs are dependent on the degree of openness of the
economy. Thislink is supported by the literature on the relationship of corruption (and potentially
other governance variables) and openness, which finds that corruption is negatively correlated to
openness.”® Two main channels can explain why in theory corruption is reduced by openness:
firstly, import openness, by increasing the level of competition in the domestic markets and
lowering economic rents, reduces corruption’s incentives, secondly, long-term ‘natural’ openness
results in societies with higher incentives to control bureaucrats because of the higher opportunity
costs of losing business (i.e. income) with foreigners.

The two tables below show a new type of experiment consisting of a reduction of 50% in the
tariff rates. Table 9 reports results for the model with exogenous transaction costs and so it shows
the pure effects of tariff reduction, Table 10 illustrates the case with endogenous transaction costs.

Table 9: Basic experiment of reduction (50%) in tariffs, percentage variations with respect to
initial equilibrium—model 1 Exogenous TC

Percent variations %l %
Output of Exportables 20.9|Exportables demand by HHs -14.3
Output of Importables -11.8]Importables demand by HHs -89
Producer price of Exp.ble 0.0]Exportables demand by HHu 15
Producer price of Imp.ble -7.3]Importables demand by HHu 7.9
Exports 56.9]Tc demand of exportables 5.8
Imports 56.9| Tc demand of importables 125
Wage S -14.2JReal HHs income -9.7
Wage U 2.1JRea HHu income 6.9
Ratio Ws/ Wu -15.9]Total Real Income 0.3
Transaction Costs of Exportables 0.0

Transaction Costs of Importables 0.0

The striking result is that real income increases (with respect to the initial equilibrium) from
0.3 in the exogenous case to 1.6 in the endogenous case, the difference in the two cases is of
amost 6 times! Notice that the introduction of intermediates as in model 2 would enhance this

differential. Clearly this result depends on the elasticity of corruption with respect to openness and

1> See Bonaglia, Braga de Macedo and Bussolo (2001), Ades and Di Tella (1999).
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on the relationship between corruption and transaction costs, however, alarger income effect isan

unambiguous result of the model with endogenous transaction costs.

Table 10: Basic experiment of reduction (50%) in tariffs, percentage variations with respect to
initial equilibrium—model 1 Endogenous TC

Percent variations %l %
Output of Exportables 20.9|Exportables demand by HHs -13.0
Output of Importables -11.8}Importables demand by HHs -7.8
Val.Added price of Exp.ble 0.0]Exportables demand by HHu 3.0
Val. Added price of Imp.ble -7.3]Importables demand by HHu 9.2
Exports 58.0| Tc demand of exportables -1.8
Imports 55.6]Tc demand of importables 4.2
Wage S -14.2JReal HHs income -8.6
Wage U 2.1)Real HHu income 8.3
Ratio Ws/ Wu -15.9]Total Real Income 16
Transaction Costs of Exportables -16.8

Transaction Costs of Importables -6.4

Figure 1 summarizes the results obtained with the various models, the large numbers issue is
clearly illustrated. It should be noticed that the three leftmost columns refer to a different

experiment than that of the last two rightmost columns.

Figure 1: Aggregate Income effects

Relative Change %

9.8

3.9

I

Ymodel 1 Ymodel 2 Ymodel 3 Ymodel 1 Y model 1
tariff tariff and
TC

4 Conclusions

The experiments discussed above show that different analytical structures highlight different
transmission channels and can produce quite different final results.

26



From a static or long term equilibrium point of view, the debate on whether an improvement in
transaction costs should benefit the poor seems essentially to be an empirical one. This paper’s
results though clearly show that transaction cost reductions can account for a large share of
income changes normally recorded in internationally integrating economies, a novelty when
contrasted with more traditional trade models. Clearly these conclusions echo very closely those
reached when technology advances are modelled as productivity changes, and the transaction cost
approach may indeed complement that of productivity. However, unless technology is modelled
endogenousdly, a daunting task especially when developing countries are the object of study, a
productivity shock represents a totally exogenous windfall, whereas a reduction in transaction
costs feeds back in the models used here in a reduction of intermediation, and may be simpler to
implement empirically. Notice also that, in the models examined here, transaction costs affects
only commodity exchanges, but it should not be too difficult to introduce them also in factors
markets. In this way it would then be possible to simulate changes in education, training, health,
or even migration, that originate from lower transaction costs, even larger numbers may thus

emerge.
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