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Access to basic infrastructure services – roads, electricity, 
water, sanitation – and the efficient provision of the 
services, is a key challenge in the fight against poverty. 
Many of the poor (and particularly the extreme poor) 
in rural communities in Latin America live on average 5 
kilometers or more from the nearest paved road, which 
is almost twice as far as non-poor rural households. 
There have been major improvements in access to water, 
sanitation, electricity, telecommunications, ports, and 
airports,  but road coverage has not changed much, 
although some effort and resources have been invested to 
improve the quality of road networks. 
   This paper focuses on the main determinants of 
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logistics costs and physical access to services and, 
whenever possible, provides evidence of the effects of 
these determinants on competitiveness, growth, and 
poverty in Latin American economies. The analysis 
shows the impact of improving infrastructure and 
logistics costs on three fronts – macro (growth), micro 
(productivity at the firm level), and poverty (the earnings 
of poor/rural people). In addition, the paper provides 
recommendations and solutions that encompass a series 
of policies to reduce the prevalent high logistics costs 
and limited access to services in Latin America. The 
recommendations rely on applied economic analysis on 
logistics and trade facilitation.  



 
 

 
 
 
 

Improving Logistics Costs  
for Transportation and Trade Facilitation 

 
 
 
 

Julio A. GONZALEZ, Jose Luis GUASCH, Tomas SEREBRISKY, 1 
 
 
 

 
 
 

 
 
 
 
 
 
 

                                                 
1 Julio A. Gonzalez is Infrastructure Economist, Finance, Private Sector and Infrastructure, Latin America and the 
Caribbean, World Bank, José Luis Guasch is Senior Regional Adviser in Regulation and Competition,  Finance, 
Private Sector and Infrastructure, Latin America and the Caribbean, World Bank, and  Professor of Economics at the 
University of California, San Diego and Tomas Serebrisky is an Infrastructure Economist, Finance, Private Sector 
and Infrastructure, Latin America and the Caribbean, World Bank. This paper was produced for the Cophenhagen 
Consensus-Consulta de San Jose 2007. The findings, interpretations and conclusions expressed in this paper are 
entirely those of the authors and should not be attributes in any manner to the World Bank, its affiliated 
organizations, members of its Board of Executive Directors or the countries they represent. E-mail of corresponding 
author: jguasch@worldbank.org 
 



 
Contents 
 
1. Introduction............................................................................................................................................... 3 
2. Brief Literature Review on the Impact of Infrastructure on Growth and Logistics Costs ........................ 4 
3. The Challenge: Reducing Current High Logistics Costs in Latin America.............................................. 6 

3.1 Relevance of the physical movement of goods and available measures of logistics costs ................. 7 
3.2 Definition and Estimation of Logistics Costs ..................................................................................... 8 
3.3 Role of Inventories and Other Determinants of Logistics Costs ...................................................... 10 

4. Analysis (i): The Impact of Infrastructure on Growth. ........................................................................... 12 
4.1 Econometric Methodology ............................................................................................................... 13 
4.2 Empirical Results.............................................................................................................................. 13 
4.3 Conclusions (i).................................................................................................................................. 18 

5. Analysis (ii): Logistics Costs, Inventories and Their Influence on Competitiveness and Growth ......... 18 
5.1 Inventories ........................................................................................................................................ 19 
5.2 Conclusions (ii)................................................................................................................................. 22 

6. Analysis (iii): Potential Benefits of Trade Facilitation and its Impact on Competitiveness and Growth23 
6.1 Regression Results............................................................................................................................ 27 
6.2 Potential Benefits from Trade Facilitation ....................................................................................... 28 
6.3 Conclusions (iii) ............................................................................................................................... 31 

7. Impact of Poverty.................................................................................................................................... 32 
8. Solutions / Recommendations................................................................................................................. 34 
9. References............................................................................................................................................... 43 
 

 1



LIST OF FIGURES 
FIGURE 1: BUSINESSES THAT CONSIDER INFRASTRUCTURE A SERIOUS PROBLEM, BY REGION.........................................5 
FIGURE 2: ACTIVITIES CONDITIONING THE MOVEMENT OF FOREIGN TRADE FREIGHT...........................................................7 
FIGURE 3: LOGISTIC COST AS PERCENTAGE OF PRODUCT VALUE, 2004. ...............................................................................10 
FIGURE 4: PRODUCTIVITY GAINS FROM A 20 PERCENT IMPROVEMENT IN SELECTED INVESTMENT CLIMATE VARIABLES 

IN VARIOUS LATIN AMERICAN COUNTRIES AND INDONESIA............................................................................................12 
FIGURE 5: DETERIORATING AND INSUFFICIENT INFRASTRUCTURE CONTRIBUTES TO UNCOMPETITIVE INDUSTRIES, 

2004 ...........................................................................................................................................................................................19 
FIGURE 6: TWO INDEXED INPUTS TO PORT EFFICIENCY ............................................................................................................25 
FIGURE 7 :TWO INDEXED INPUTS TO CUSTOMS ENVIRONMENTS.............................................................................................25 
FIGURE 8: TWO INDEXED INPUTS TO REGULATORY ENVIRONMENT ........................................................................................26 
FIGURE 9: TWO INDEXED INPUTS TO SERVICE-SECTOR INFRASTRUCTURE...........................................................................26 
FIGURE 10: CHANGE IN EXPORTS BY REGION ..............................................................................................................................31 
FIGURE 11: INCREASE IN HOUSEHOLD EARNINGS FOR ACCESS TO INFRASTRUCTURE PUBLIC SERVICES, THREE 

YEARS AFTER SECURING ACCESS TO SERVICES (AS A PERCENTAGE OF EARNINGS)..............................................33 
FIGURE 12: INCREASE IN HOUSEHOLD EARNINGS FROM ACCESS TO MARKET THROUGH REHABILITATED RURAL 

ROADS (IN US$ ANNUAL)........................................................................................................................................................34 
 
LIST OF TABLES 
TABLE 1 : DOING BUSINESS REPORT: TRADING AMONG BORDERS............................................................................................9 
TABLE 2: LATIN AMERICA RATIOS TO U.S. INVENTORIES (ALL INDUSTRIES)............................................................................11 
TABLE 3 : INFRASTRUCTURE STOCKS AND ECONOMIC GROWTH: PANEL REGRESSION ANALYSIS USING DIFFERENT 

ESTIMATION TECHNIQUES.....................................................................................................................................................15 
TABLE 4: INFRASTRUCTURE STOCKS AND ECONOMIC GROWTH: PANEL REGRESSION ANALYSIS USING DIFFERENT 

CATEGORIES OF INFRASTRUCTURE....................................................................................................................................17 
TABLE 5: INVENTORY CARRYING COSTS AS A PERCENTAGE OF PRODUCT VALUE...............................................................20 
TABLE 6: REGRESSIONS ...................................................................................................................................................................22 
TABLE 7: REGRESSION RESULTS ....................................................................................................................................................28 
TABLE 8: OVERVIEW OF SIMULATION: BRING BELOW-AVERAGE MEMBERS HALF-WAY UP TO THE GLOBAL AVERAGE 

(CHANGE IN TRADE FLOW IN $ BILLION)..............................................................................................................................29 
TABLE 9: DETAILS OF SIMULATION RESULTS ................................................................................................................................30 
TABLE 10: BOLIVIA CASE: SUMMARY OF ECONOMIC ANALYSIS.................................................................................................36 
TABLE 11: BOLIVIA SENSITIVITY ANALYSIS ....................................................................................................................................37 
TABLE 12: MEXICO CASE, SUMMARY OF ECONOMIC ANALYSIS.................................................................................................37 
TABLE 13: MEXICO: SENSITIVITY ANALYSIS...................................................................................................................................38 
TABLE 14: IMPACT OF THE REDUCTION IN LOGISTICS COSTS FROM 34% TO 20% .................................................................39 
TABLE 15: SUMMARY TABLE WITH QUALITATIVE BENEFIT/COST RATIOS.................................................................................42 

 
 
 

 2



1. Introduction 
 
Access to basic infrastructure services – roads, electricity, water, sanitation – and the efficient 
provision of the services, still remain as a key challenge in the fight against poverty in Latin 
America and in the elusive search for sustainable growth. These services provide not only direct 
and fundamental  benefits, but also have important indirect effects on the living conditions of the 
population and are key ingredients for productive development and to enhance competitiveness. 
 
Infrastructure services are central to individual and firm productivity and the opportunity for 
advancement. While this is intuitive for water, electricity and telecommunication services, which 
bring with them the promise of connectivity and higher productivity, it is also true for roads and 
transport services. Access to markets, jobs, health care and education, is still an issue for the 
poor. Many of the poor (and particularly the extreme poor) in rural communities in Latin 
America live on average 5 kilometers or more from the nearest paved road, which is almost 
twice as far as non-poor rural households, limiting their access to all those services and 
opportunities. 
 
Over the past 15 years, infrastructure coverage and quality have increased in most Latin 
American and Caribbean sectors and countries. There have been major improvements in access 
to water, sanitation, electricity, telecommunications, ports, and airports. Only in roads has 
coverage not changed much, but still efforts and resources have been invested to improve the 
quality of road networks. 
 
This paper focuses on the main determinants of logistics costs and physical access to services 
and, whenever possible, provides evidence on the effects of these determinants and impact on 
competitiveness and growth and poverty of Latin American economies. It shows the impact of 
improving infrastructure and logistic costs on three fronts: the macro front showing the impact 
on growth; the micro front, showing the impact in productivity at the firm level; and the poverty 
front showing the impact on the earnings of poor/rural people.  In addition, this paper provides 
recommendations/solutions that encompass a series of policies to reduce the prevalent high 
logistics costs and limited access to services in Latin America.  The recommendations rely on   
applied economic analysis on logistics and trade facilitation. All the recommendations were 
elaborated having as a main premise the feasibility of implementation.  
 
Although it is difficult to do justice to the tremendous diversity of the Latin American region - 
which is home to both Caribbean islands with fewer than 100,000 inhabitants as well as Brazil 
with close to 180 million, and with annual per capita income ranging from $ 467 in Haiti to more 
than $ 6,000 in Mexico – the recommendations in this solution paper apply to most countries, 
although the best ways to implement them may vary according to country conditions. 
 
The paper is organized as follows: Section 2 provides a brief overview of the recent literature on 
the effects of infrastructure on productivity and growth. Section 3 presents the challenge 
understood as the need to reduce high logistics cost in Latin America (with its direct impact on 
improving competitiveness). Section 4 aims at identifying the impact of the quantity of 
infrastructure on growth. Section 5 present an assessment of the levels and determinants of 
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inventory costs and their impact on competitiveness. Section 6 evaluates the potential benefits of 
trade facilitation on competitiveness. Section 7 shows the impact of increased and bundled 
access to infrastructure services on the earnings of poor/rural people. Finally section 8 presents a 
set of solutions/recommendation to meet the challenge. 
 

2. Brief Literature Review on the Impact of Infrastructure on Growth and 
Logistics Costs 
 
This section provides an overview of the recent empirical literature on the effects of 
infrastructure on productivity and growth. For the sake of brevity, the discussion is selective 
rather than exhaustive. 
 
A number of empirical studies have found that infrastructure has a positive effect on output, 
especially in developing countries. Returns on infrastructure investments are generally highest 
during the early stages of development, when infrastructure is scarce and basic networks have 
not been completed. However, returns tend to fall with development, sometimes sharply. Indeed, 
some studies of the United States have found that infrastructure investment has negative effects 
on total output [Briceño-Garmendia, Estache and Shafik, 2004]. 
 
In his paper Is public expenditure productive? Aschauer [1989] found that the stock of public 
infrastructure is a significant determinant of aggregate total factor productivity (TFP). However, 
the economic significance of these results was found to be implausibly large and not robust when 
more sophisticated econometric techniques are used [Holtz-Eakin, 1994; Cashin, 1995; Baltagi 
and Pinnoi, 1995]. Gramlich [1994] provides an overview of this literature. 
 
The more recent empirical literature, relying on cross-country panel data, confirms that 
infrastructure makes a significant contribution to output. Such analysis relies on increasingly 
sophisticated econometric techniques to address reverse causation; infrastructure may cause 
growth, but growth may lead to a higher demand of infrastructure. Failure to take this 
endogeneity problem into account would result in an overestimation of infrastructure’s 
contribution to growth. Notable papers on this line include Canning [1999], using panel data for 
a large number of countries, and Demetriades and Mamuneas [2000], using data for OECD 
countries. Röller and Waverman [2001], using a framework that controls for the possible 
endogeneity of infrastructure accumulation, find that telecommunications infrastructure has large 
output effects. Similar results for roads are reported by Fernald [1999] using data on U.S. 
industry. Calderon and Serven [2003a] present a similar empirical analysis focused on Latin 
America. They find positive and significant output contributions from three types of 
infrastructure: telecommunications, transport and energy. 
 
A few papers go beyond measures of infrastructure spending and stock and consider 
infrastructure efficiency or quality. Hulten [1996] finds that differences in effective use of 
infrastructure explain 25 percent of the growth difference between Africa and East Asia, and 
more than 40 percent of the difference between low- and high-growth countries. Using a large 
panel data set, Esfahani and Ramirez [2002] report that infrastructure has significant growth 
effects, but that its contribution is affected by institutional factors. Finally, Calderon and Serven 
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[2004b] find that infrastructure quantity and quality both have a robust impact on economic 
growth and income distribution. The authors use a large panel data set covering more than 100 
countries and spanning the period 1960-2000, and conduct a variety of specification tests to 
ensure that the results capture the causal impacts of infrastructure quantity and quality on growth 
and inequality.  
 
The relevance of infrastructure as a determinant of logistics costs is enormous. Logistics costs, 
being defined as the costs incurred to take a given good from the producer to the consumer, are 
heavily determined by the availability and quality of infrastructure. Infrastructure influences 
directly transport costs and indirectly the level of inventories and consequently financial costs, 
the main components of logistics costs. A variety of studies [World Bank, 2006] emphasize the 
fact that infrastructure stock and quality, by lowering logistics costs, has a significant impact on 
countries’ competitiveness.  
 
It has been widely shown that poor infrastructure contributes to Latin America’s low rankings on 
competitiveness indexes. Several indexes, aggregating infrastructure variables, have been 
developed. These include the World Economic Forum’s Growth and Business Competitiveness 
index and the International Institute for Management Development’s World Competitiveness 
Yearbook2. These indexes use data and firm surveys to rank countries’ ability to create and 
maintain an environment that sustains enterprise competitiveness. The World Bank’s investment 
climate assessments survey firms about the environments in which they operate, including the 
performance of infrastructure. More than half of the respondents in Latin America consider 
infrastructure to be a major or severe obstacle to the operation and growth of their business. 
 

FIGURE 1: BUSINESSES THAT CONSIDER INFRASTRUCTURE A SERIOUS PROBLEM, 
BY REGION 
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2 See http://www.webforum.org/ for the World Economic Forum’s indices and http://www02.imd.ch/wcc/yearbook/ 
for the World Competitiveness Yearbook. 
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Source: World Bank, World Development Report 2005. 

 

 

3. The Challenge: Reducing Current High Logistics Costs in Latin America  
 
A complex logistics system, composed of transport infrastructure and services, business logistics 
practices and trade facilitation procedures, is responsible for the physical flows. Several studies 
analyzed the link between competitiveness and the physical flow of goods [World Bank 2005, 
2006, 2007], concluding that three major areas have to be dealt with in order to optimize the flow 
of goods throughout the logistics chains: (a) transportation, (b) business logistics, and (c) trade 
facilitation. This conceptualization of the factors involved in the flow of goods makes clear that 
the analysis and policy options should not be limited exclusively to infrastructure bottlenecks 
(infrastructure being considered the hard component of logistics) but should also consider the 
rules and procedures regulating the services (soft component). Thus, the performance of a 
country’s logistics system depends on the activities of both the public and the private sectors. 
Figure 2 shows the impact that the supply of infrastructure, rules and regulations, and the 
performance of the private sector have on each of the activities defined. It also makes it possible 
to appreciate the diversity of instruments, both public and private, that converge to define the 
efficiency of the logistics system.  
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the consumer, covering transport, storage, inventory management and packaging processes, and 
the administration and control of these flows.    
 
For most countries, logistics costs are a more important component of total trade costs than tariff 
barriers3. The gradual unilateral tariff reduction implemented in recent years by a large number 
of countries, together with free trade agreements, brought about an increase in the relative share 
of logistics costs in total trade costs. This motivated several public policy initiatives aimed at 
improving the performance of the components making up logistics costs. One example is the 
trend towards the signing of open skies agreements. Empirical evidence [Micco and Serebrisky, 
2006] indicates that import-related transport costs fall by up to 9 percent five years after the 
signing of an open skies agreement.  
 

3.2 Definition and Estimation of Logistics Costs 
There is no agreement on a precise definition of logistics costs. A review of the literature shows 
significant discrepancies regarding the activities that should be included in the definition of 
logistics costs. In this paper, we consider logistics costs to include: transaction costs (those 
related to transport and trade -processing of permits, customs, standards), financial costs 
(inventory, storage, security), and non-financial costs (insurance).   
 
By lacking a uniform definition, international logistics cost comparisons tend not to be precise. 
In addition to the difficulties common to any survey carried out across countries, the lack of a 
precise definition of logistics costs, on the components that form them and how to measure them, 
adds to the complexity for comparison. For this reason, much care is necessary when concluding 
that one country has higher or lower logistics costs than another based on international 
comparisons that use different methodologies, heterogeneous databases, and were conducted in 
different years for each country that is part of the comparison.   
 
In recent years various studies have been carried out with the aim of making international 
comparisons of logistics costs. Taking into account the limitations detailed in the previous 
paragraph, estimates and international comparisons can provide valuable information. The added 
value of international comparisons lies basically in the relative ranking of the countries (or 
regions, if that is the way the grouping has been made) and not so much in the percentage 
difference of the cost indicator used. Below are the results of the principal studies that include 
the Latin American countries within their sample.  
 
• World Bank. Doing Business, Analysis of regulations. The Doing Business database 

provides measurements of trade regulations and their application. Doing Business indicators 
make it possible to compare 155 economies, and can be used to analyze concrete regulations 
that favor or restrict investment, productivity and growth. The data base contains a category 
denominated “Trade Among Borders” that provides information on aspects of trade 
facilitation that have a direct impact on transaction costs, one of the components of logistics 
costs.    

 

                                                 
3 For example, in Latin America, average tariffs were lowered from 40% in the 80s to 10% in the present decade.   
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countries face logistics costs that are significantly higher than those in the OECD and the 
United States4.  

 
 
FIGURE 3: LOGISTIC COST AS PERCENTAGE OF PRODUCT VALUE, 2004. 
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Source: Guasch and Kogan, 2006 

 
• World Bank, Logistics Perception Index. The World Bank is developing an innovative 

questionnaire to be distributed to shippers and logistics operators with the aim of identifying 
the areas that require immediate intervention if logistics costs are to be lowered. Those 
receiving the questionnaire have to assign points to each question, on topics that include: 
effectiveness and efficiency of the cargo shipment process, available infrastructure for 
logistics operations, and the quality of infrastructure in use for logistics operations. In a 
preliminary round of this questionnaire5, the first place corresponded to the Netherlands, the 
United States was in 19th place, South Korea was 25th, while in the LAC region Chile was 
29th, Argentina ranked 40th, followed by Mexico in 45th place. Ecuador was in 46th, Brazil 
ranked 51st and Peru in 55th, among 70 countries included in the sample. 

 

3.3 Role of Inventories and Other Determinants of Logistics Costs 
Inventory levels are usually studied to assess the reliability of infrastructure services, in 
particular transport. When a country has poor transport infrastructure, firms need to have high 
levels of inventories, to account for contingencies. Maintaining such levels is expensive because 
it ties up capital, which has a high cost in the region. This significantly increases unit costs, 
lowering competitiveness and productivity. Estimates show that, assuming an interest rate of 15 

                                                 
4 The estimation of logistics costs for Argentina was updated in a recent World Bank report (2006). Logistics costs, 
in part as a result of the devaluation of the domestic currency and the improvement in the terms of trade account for 
16% of product value. 
5 http://www.gfptt.org/uploadedEditorImages/00000325.pdf 
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to 20 percent, additional inventory holdings made necessary by poor logistics systems cost Latin 
American economies more than 2 percent of GDP [Guasch and Kogan, 2001, 2006]. 
 
Whereas U.S. businesses hold inventories equal to about 15 percent of GDP, inventories in Latin 
America and other developing regions are often twice that amount [Guasch and Kogan, 2006]. 
 
 
TABLE 2: LATIN AMERICA RATIOS TO U.S. INVENTORIES (ALL INDUSTRIES) 
 

 
Raw Material Inventory Level Ratios: Ratio to U.S. Level by Industry 

(average of all available data for 1990s) 
 Chile Venezuela Peru Bolivia Colombia Ecuador Mexico Brazil 
Mean 2.17 2.82 4.19 4.20 2.22 5.06 1.58 2.98 
Minimum 0.00 0.30 0.10 0.11 0.52 0.86 0.42 0.8 
1st Quartile 0.36 1.87 1.25 1.39 1.45 2.55 1.06 1.6 
Median 1.28 2.61 2.30 2.90 1.80 3.80 1.36 2.00 
3rd Quartile 2.66 3.12 3.90 4.49 2.52 5.64 2.06 3.1 
Maximum 68.92 7.21 31.1 34.97 13.59 20.61 3.26 7.1 

 
Final Goods Inventory Levels: Ratio to U.S. Level by Industry 

(average of all available data for 1990s) 
 Chile Venezuela Peru Bolivia Colombia Ecuador Mexico Brazil 
Mean 1.76 1.63 1.65 2.74 1.38 2.57 1.46 1.98 
Minimum 0.01 0.10 0.39 0.11 0.19 0.67 0.35 0.75 
1st Quartile 0.17 0.87 1.17 1.13 1.05 1.67 0.82 1.1 
Median 0.72 1.60 1.54 2.02 1.28 1.98 1.36 1.60 
3rd Quartile 1.38 2.14 2.11 3.18 1.63 2.86 2.14 2.00 
Maximum 31.61 5.29 3.87 21.31 5.31 7.94 4.91 5.2 
 
Source: Guasch and Kogan, 2001. 
 
Other determinants of logistics costs, like loss in sales due to transport interruptions or average 
time to clear customs, have a direct impact on productivity in Latin America.  Investment climate 
surveys in Brazil, Ecuador, El Salvador, Guatemala, Honduras, and Nicaragua confirm that most 
entrepreneurs consider inadequate infrastructure a serious issue. An analysis of these surveys 
plus Indonesia, conducted for the publication by Fay and Morrison [2007], supports this finding.  
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FIGURE 4: PRODUCTIVITY GAINS FROM A 20 PERCENT IMPROVEMENT IN SELECTED 

INVESTMENT CLIMATE VARIABLES IN VARIOUS LATIN AMERICAN COUNTRIES AND 
INDONESIA 
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Source: Escribano et al. 2005 and Fay and Morrison, 2007. 
 
In the following section, we will expand the analysis of the three areas that have the largest 
impact on logistics costs: (i) infrastructure and transport services, (ii) company logistics 
organization, and (iii) the organization of the public sector in trade facilitation in the flow of 
foreign trade. Correspondingly, for each of the areas, we will present empirical evaluations of the 
impact of (i) infrastructure quantity and quality on growth, (ii) the impact of inventory levels on 
logistics costs, and (iii) improvements in trade facilitation and their impact on growth. 
 
 

4. Analysis (i): The Impact of Infrastructure on Growth 
 
This section, relies heavily on Calderon and Serven (2004b), who assess the impact of 
infrastructure on growth. They use a large panel data set comprising 121 countries and spanning 
the years 1960- 2000. Using this data set, they estimate empirical growth equations including a 
standard set of control variables augmented by infrastructure quantity measures, and controlling 
for the potential endogeneity of infrastructure indicators. 
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4.1 Econometric Methodology 
Assessing empirically the impact of infrastructure on growth in the panel data set poses some 
econometric issues that can be illustrated in the context of a simple dynamic equation: 
 

ititititititit ZKyyy εημγφα +++′+′+=− −− 11  
                                                  itititit Xy εημβα +++′+= −1                            (1) 
 
 
In equation (1) K is a set of standard growth determinants, and Z is a vector of infrastructure-
related measures. The terms tμ  and iη  respectively denote an unobserved common factor 
affecting all countries, and a country effect capturing unobserved country characteristics. The 
second equality follows from defining ),( ′′′= ititit ZKX  and ),( ′′′= γφβ .  y denotes (log) per 
capita GDP.  
 
Estimation of (1) faces the potential problem of endogeneity of the regressors. In principle, this 
affects both the standard determinants of growth in K (e.g., variables such as inflation, financial 
depth and so on, commonly included in growth regressions) as well as the infrastructure 
measures in Z, since it can be argued that these are jointly determined with the rest of the 
economy's endogenous variables.  Furthermore, in the growth equation the lagged dependent 
variable  is also endogenous due to the presence of the country-specific effect. ity
 
Therefore, suitable instruments are needed to deal with endogeneity. However, apart from the 
terms of trade, which shall be assumed strictly exogenous, there are no obviously exogenous 
variables at hand to construct them, and therefore it shall rely primarily on internal instruments. 
These instruments are provided by taking first differences.  
 

4.2 Empirical Results 
As noted, the strategy involves estimation of an infrastructure-augmented growth regression. The 
analysis includes the following standard (i.e., non- infrastructure) growth determinants: 
indicators of human capital, financial depth, trade openness, government burden, governance, 
inflation and real exchange rate overvaluation, and terms of trade shocks. In addition, the set of 
explanatory variables includes indices of infrastructure quantity. The empirical experiments use 
an unbalanced panel data set of 5-year averages over the 1960-2000 period, with a total number 
of observations exceeding 400. 
 
• Growth and Infrastructure Stock  
Table 3 presents the results. According to the best estimate --column [6], which is the 
specification that includes best possible instruments --the coefficient of infrastructure stock is 
positive and significant, pointing to a positive contribution of infrastructure to growth. To 
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contextualize the important of this effect, let us consider a one-standard deviation increase in the 
aggregate index of infrastructure; this amounts to an increase of 1.3 in the global index, which 
represents an improvement of the aggregate infrastructure stock from 0.4 (the level exhibited by 
Ecuador and Colombia in the 1996-2000 period) to 1.7 (the level displayed by Korea and New 
Zealand in the same period)6. The coefficient estimate in column [6] implies that, other things 
equal, such increase in the index of infrastructure stocks would raise the growth rate of the 
economy by 3 percentage points a fairly substantial effect. 
 
Among Latin American countries, we find that if the infrastructure levels in Peru (located in the 
25th percentile of the region) were to rise to the levels of Chile (75th percentile of the region) 
during the 1996-2000 period, Peru's growth rate would rise by 1.7 percentage points. Note that 
these growth benefits imply a very significant expansion of the infrastructure network. 
According to the figures for the 1996-2000 period, an improvement in the infrastructure of Peru 
to the levels exhibited by Costa Rica (leader in Latin America) implies an increase in: (a) main 
lines (per 1000 workers) from 164 to 457, (b) electricity generating capacity (per 1000 workers) 
from 0.5 to 0.9, and (c) roads (in km. per sq.km.) from 0.06 to 0.70. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
6 Such increase in infrastructure stocks has in fact been achieved between 1976-80 and 1996-2000 by countries such 
as China, Indonesia, Turkey, Korea and Malaysia. 
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TABLE 3 : INFRASTRUCTURE STOCKS AND ECONOMIC GROWTH: PANEL REGRESSION ANALYSIS USING 
DIFFERENT ESTIMATION TECHNIQUES 
Dependent Variable: Growth in GDP per Capita 
Sample of 121 countries, 1960 - 2000 (5 year averaged rate) 

Variable 
Pooled OLS      

(1) 
Country- 

Effects  (2) 
Time-Effects      

(3) 
GMM-IV (D)      

(4) 

GMM-IV System Estimator 1/      
----------------------------------------------   

(5)                              (6) 

Constant 
0.1527**   

(0.03)  
0.1712**   

(0.03) 
0.2214**   

(0.02) 
0.2956**   

(0.04) 
0.3064** 

(0.06) 
Output per 
capital (in 
logs)  

-0.0147**   
(0.00) 

-0.0663**   
(0.01) 

-0.0145**   
(0.00) 

-0.0143**   
(0.00) 

-0.325**   
(0.01) 

-0.0381** 
(0.01) 

Human 
Capital 

0.0020   
(0.00) 

-0.0045   
(0.00) 

0.0059**   
(0.00) 

0.0079**   
(0.00) 

0.0081*   
(0.00) 

0.0059   
(0.01) 

Financial 
Depth 

0.0024*   
(0.00) 

0.0057**   
(0.00) 

0.030**   
(0.00) 

0.0036**   
(0.00) 

0.0026**   
(0.00) 

0.0020*  
(0.00) 

Government 
Burden 

-0.0102**   
(0.00) 

-0.0190**   
(0.01) 

-0.0091**   
(0.00) 

0.0016   
(0.00) 

-0.0128**   
(0.00) 

-0.0172** 
(0.01) 

Trade 
Openness 

-0.0051   
(0.00) 

0.0276**   
(0.01) 

0.0007  
(0.00) 

-0.0046*   
(0.00) 

0.0267**   
(0.01) 

0.0215** 
(0.01) 

Governance 
0.0038**   

(0.00) 
0.011   
(0.00) 

0.0030**   
(0.00) 

0.0005   
(0.00) 

0.0027**   
(0.00) 

0.0039** 
(0.00) 

Inflation 
-0.0190**   

(0.00) 
-0.0177**   

(0.00) 
-0.0166**   

(0.00) 
-0.0204**   

(0.00) 
-0.0236**   

(0.00) 
-0.0214** 

(0.00) 

RER 
Overvaluation 

-0.0053*   
(0.00) 

0.0035   
(0.00) 

-0.0064**   
(0.00) 

-0.0131**   
(0.00) 

-0.0046**   
(0.00) 

0.0017   
(0.00) 

Terms of 
Trade Shocks 

0.0251   
(0.03) 

0.0221   
(0.02) 

0.0140   
(0.03) 

0.0733**   
(0.01) 

0.0391**   
(0.02) 

0.0464** 
(0.02) 

Infrastructure 
Stock 

0.0072**   
(0.00) 

0.0195**   
90.010 

0.0059**   
(0.00) 

0.0043**   
(0.00) 

0.0207**   
(0.01) 

0.0226** 
(0.01) 

 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Observation 399 331 399 331 331 331 
R**2 0.199 0.346 0.0274 0.0219 0.409 0.407 

Specification 
Test (p-value)        
-Sargan Test    (0.52 (0.71 (0.81) 
-Second 
Order 
Correlation (0.01) (0.84) (0.11) (0.9) 0.78) (0.81) 
         

Number in parenthesis below the coefficient estimates are standard errors *(**) implies that the variable is significant at the 10(5) percent level. 
1/The GMM-IV System estimations presented in columns {5} and {6} differ in the set of instruments used. In {5} the analysis used only internal 
instruments (lagged levels and lagged differences of all the explanatory variables in the regression. In {6} we use internal instruments for the 
growth determinants except for the infrastructure variable. For the variable of interest (infrastructure) actual and lagged levels are used as well as 
lagged differences of demographic variables such as the urban population, the size of the labor force and population, the size of the labor force 
and population density. 2/The aggregate infrastructure stock is the first principal component of the following normalized variables: main telephone 
lines per 1000 workers, energy generating capacity (in GW per worker), and roads (in km per sq.km) 
              
Source: Calderon and Serven, 2004b 
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• The Impact of Different Categories of Infrastructure   
Table 4 presents the estimates of the growth regression using the different categories of 
infrastructure --telecommunications, power, and transportation-- individually or jointly.  
 
In columns [1]-[5] of Table 4, one infrastructure indicator at a time is used. The analysis 
evaluates the impact on growth of main telephone lines, main lines and cellular phones, power 
generating capacity, length of the road network, and length of the road and railways network. 
Results show that two indicators of telecommunications --that is, main telephone lines and total 
lines per 1000 workers-- have a positive and significant coefficient, and the latter measure has a 
larger effect on growth than the former. Power generating capacity also has a positive and 
significant coefficient, but smaller than the growth effects of an expansion in 
telecommunications. Finally, an expansion in the transportation network -- measured by either 
the length of the road network or the length of the road and railways system-- has a positive and 
statistically significant effect. It is important to note that the impact of roads and rails is slightly 
larger than the impact of roads alone. 
 
From these point estimates, the following can be deduced: 
 

o A one standard deviation increase in either main telephone lines (1.65) or total lines 
(1.69) raises the growth rate of the economy between 2.6 and 3.1 percentage points. Such 
increase implies a surge in the number of lines from the levels of Indonesia (located in 
the bottom quintile of the distribution with 51 main lines per 1,000 workers) to the levels 
of Japan (in the top quintile of the distribution with 977 main lines per workers) in the 
1996-2000 period. 

o An increase of one standard deviation in power generating capacity (1.43) --that is, from 
the levels exhibited in India (with 0.7 GW per 1,000 workers at the bottom quintile of the 
distribution) to the levels in Israel and Hong Kong (with 2.8-2.9 GW per 1,000 workers at 
the top quintile of the distribution) during the 1996-2000 period -- will enhance the 
growth rate of income per capita by 1.7 percentage points. 

o Finally, if the road and railways system expands by one standard deviation (1.88) -- 
which implies an increase from the levels displayed in Argentina (with 0.6 km. per 
sq.km. of area at the bottom quintile of the distribution) to levels in Korea and Taiwan 
(with 3 km per sq.km. of surface area at the top quintile of the distribution) -- growth will 
be higher by 1.4 percentage points. 
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TABLE 4: INFRASTRUCTURE STOCKS AND ECONOMIC GROWTH: PANEL REGRESSION ANALYSIS USING 
DIFFERENT CATEGORIES OF INFRASTRUCTURE. 
Dependent Variable: Growth in GDP per Capita 
Estimation Technique: GMM-IV System Estimator 
Sample of 121 countries, 1960 - 2000 (5 year averaged rate) 

Variable {1} {2} {3} {4}       {5}     {6} {7} {8} {9} 

Constant 
0.2000**   

(0.06) 
0.2291**   

(0.07) 
0.1844**   

(0.05) 
0.1430**   

(0.06) 
0.1854**   

(0.06) 
0.2905** 

(0.06) 
0.2767** 

(0.07) 
0.3278**  

(0.07) 
0.3326**   

(0.07) 

Output per 
capita (in logs)  

-0.0300**   
(0.01) 

-0.0355**   
(0.01)   

-0.0232**   
(0.01) 

-0.0194**   
(0.01) 

-0.0203**   
(0.01) 

-0.04121** 
(0.01)

-0.0405**  
(0.01) 

-0.441**   
(0.01) 

-0.0460**   
(0.01) 

Human Capital 
0.0111*   

(0.01) 
0.0093*   

(0.01) 
0.0098*   

(0.01) 
0.0124**   

(0.00) 
0.0118**   

(0.01) 
0.0083   
(0.01) 

0.0062   
(0.01) 

0.0050   
(0.01) 

0.0019  
(0.01) 

Financial Depth 
0.0040*   

(0.00) 
0.0046*   

(0.00) 
0.0032*   

(0.00) 
0.0004   
(0.00) 

0.0001   
(0.00) 

0.0026*  
(0.00) 

0.0029*   
(0.00) 

0.0023   
(0.00) 

0.0020  
(0.00) 

Government 
Burden 

-0.0221**   
(0.01) 

-0.0208*   
(0.01) 

-0.0262**   
(0.01) 

-0.0205**   
(0.01) 

-0.0218**   
(0.01) 

-0.0231** 
(0.01) 

-0.0257**   
(0.01) 

-0.0199**   
(0.01) 

-0.0219**   
(0.01) 

Trade 
Openness 

0.0170   
(0.01) 

0.0135   
(0.01) 

0.0137   
(0.01) 

0.0240**   
(0.01) 

0.0269**   
(0.01) 

0.0187*  
(0.01) 

0.0192   
(0.01) 

0.0279**  
(0.01) 

0.0262*  
(0.01) 

Governance 
0.0035**   

(0.00) 
0.0041**   

(0.00) 
0.0040**   

(0.00) 
0.0041   
(0.00) 

0.0028**   
(0.00) 

0.0044** 
(0.00) 

0.0041**   
(0.00) 

0.0023**  
(0.00) 

0.0028**   
(0.00) 

Inflation 
-0.0232**   

(0.00) 
-0.0240**   

(0.00) 
-0.0250**   

(0.00) 
-0.0229**   

(0.00) 
-0.0192**   

(0.00) 
-0.0242** 

(0.00) 
-0.0271**   

(0.01) 
-0.0207**   

(0.00) 
-0.0234**   

(0.00) 

RER 
Overvaluation 

-0.0013*   
(0.00) 

0.0008   
(0.00) 

-0.0010**   
(0.00) 

0.0031   
(0.00) 

0.0030   
(0.00) 

-0.0033   
(0.00) 

0.0033  
(0.00) 

-0.0014   
90.00) 

-0.0413**   
(0.02) 

Terms of Trade 
Shocks 

0.0219   
(0.02) 

0.0229   
(0.02) 

0.0428**   
(0.02) 

0.0353**   
(0.02) 

0.0424**   
(0.02) 

0.0457** 
(0.02) 

0.0429**   
(0.02) 

0.0497**   
(0.01)  

Main Lines 
0.0157**   

(0.01)     
0.0130** 

(0.00)   
0.0164**  

(0.01) 

Main Lines 
+Cell  

0.0187**   
(0.01)     

0.0153**  
(0.01) 

0.0095   
(0.00) 

0.0082  
(0.01) 

Power   
0.0120*   

(0.01)   
0.0102   
(0.01) 

0.0129*   
(0.01)   

Roads    
0.0070**   

(0.00)  
0.0084** 

(0.00) 
0.0093**  

(0.00) 
0.0072**   

(0.00) 
0.0077**   

(0.00) 

Roads + Rails     
0.0077**   

(0.00)     
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Observation 338 332 334 335 326 331 325 322 316 

R**2 0.417 0.411 0.415 0.393 0.396 0.387 0.39 0.413 0.411 
Specification 
Test (p-value)          
-Sargan Test {0.45} {0.33} {0.49} {0.72} {0.73} {0.63} {0.44} {0.62} {0.62} 

- 2nd  Order 
Correlation {0.50} {0.38} {0.54} {0.78} {0.83} {0.79} {0.63} {0.66} {0.72} 
Number in parenthesis below the coefficient estimates are standard errors *(**) implies that the variable is significant at the 10(5) percent level.  
Source: Calderon and Serven, 2004b       
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4.3 Conclusions (i) 
The main results of the work done by Calderon and Serven [2004b] indicate that the volume of 
infrastructure stocks has a significant positive effect on long-run economic growth. This 
conclusion is robust to changes in the infrastructure measure used as well as the estimation 
technique applied. Illustrative experiments show that the empirical findings are significant not 
only statistically but also economically. For example, if all Latin American countries were to 
catch up with the region's leader in terms of infrastructure quantity, their long-term per capita 
growth gains would range between 1.1 and 4.8 percent per annum. Catching up with the East 
Asian median country would involve even larger gains ranging from 3.2 to 6.3 percent extra 
growth. It is important to note, however, that these catch-up scenarios implicitly assume 
potentially very large investment efforts in the transition toward the increased levels of 
infrastructure development. 
 
Finally, and perhaps most importantly, the conclusion that infrastructure raises growth implies 
that infrastructure development may be a key win-win ingredient for poverty reduction. In 
addition to raising society's overall level of income, it would help raise the income of the poor 
more than proportionately. This suggests that infrastructure development should rank at the top 
of the poverty reduction agenda. 
 
 
5. Analysis (ii): Logistics Costs, Inventories and Their Influence on 
Competitiveness and Growth  
 
As mentioned in section 3 (3.3), the second of the three major groups that condition the physical 
movement of goods, and consequently have a significant effect on logistics costs, refers to the 
logistics organization of firms. In particular we consider the role of inventories, a key aspect of 
how firms organize their production and distribution processes. Large inventories are, in general, 
the consequence of unreliable infrastructure and logistics services. By measuring them we can 
obtain an estimate of avoidable logistics costs and their overall impact on growth. To asses the 
potential benefits of reducing the cost inventories on growth and competitiveness, we will draw 
on the work done by Guasch and Kogan [2001, 2003 and 2006]. 
 
Figure 5 provides a comparison of average inventory levels in Latin America and the OECD. If 
we consider inventories have an associated financial cost, the fact that inventory levels in Latin 
America are three times higher than in the OECD translate into a significant competitive 
disadvantage. The need to have more inventories is in part explained in the first column of 
Figure 5. The proportion of goods not reaching markets, due to poor infrastructure and business 
logistics, forces firms to hold more inventories. 
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FIGURE 5: DETERIORATING AND INSUFFICIENT INFRASTRUCTURE 
CONTRIBUTES TO UNCOMPETITIVE INDUSTRIES, 2004 
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Source: Guasch and Kogan, 2006 

 
In this section we present an assessment of the levels and determinants of inventory costs so as to 
facilitate appropriate government interventions to reduce them and, in doing so, improve 
competitiveness. 

5.1 Inventories 
At present, the logistics industry is a global hub-and-spoke network designed to link hundreds of 
towns and cities with an overnight communication infrastructure that keeps the world’s ‘just-in-
time’ supply chain taut. In developed markets such as the US, the ability to guarantee overnight 
shipment of parts and finished goods has allowed companies to reduce average inventory levels 
by a fifth over the last decade and is thought to have played a significant role in improving 
productivity across the economy.  
 
In developing markets, however, the evidence shows large inventory holdings. While it is well 
known from anecdotal evidence that inventories are higher in developing countries, there are no 
systematic studies that attempt to explain this phenomenon or even to quantify the difference. In 
their 2001 paper, Guasch and Kogan assembled data for 52 countries from the 1970s and 1980s 
to draw out some stylized facts about the pattern of inventory holdings. Recent data in Latin 
American countries, for the 1990s, shows that the problem persists. 
 
US business typically hold inventories equal to 15 percent of GDP while inventory levels in 
many developing countries are often twice as large, and for raw materials three times as large. If 
the private sector interest rate for financing inventory holdings is 15 to 20 percent, a conservative 
estimate in most developing countries, then the cost to the economy of the additional inventory 
holdings is greater than 2 percent of GDP. 
 
Suppose that firms in developing countries keep high levels of inventories in response to poor 
infrastructure and logistic services. Then, as an example, consider that the total transport 
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competitiveness. The following regression is estimated to explain the determinants of inventory 
levels: 
 

CIx
x

xi
i

iCI ,, sticCharacteriCountryDummyIndustryLevelInventory ελβ +⋅+⋅= ∑∑  

 
It is difficult to obtain consistent time series data on inventory holdings for developing countries. 
The aggregate data reported in the national accounts is the change in inventories rather than the 
stock of inventories; often this data is based not on an inventory survey but on the difference 
between production and sales which leads to highly inaccurate data9.Most national statistics 
agencies do have inventory stock data but they do not publish it. In order to report the size of the 
country's industrial production, the statistics agency typically carries out a firm survey or census, 
which asks about total inventory holdings at the beginning or end of the year. More detailed 
surveys break down inventories into three or more categories: raw materials inventory, goods-in 
process inventory, and finished goods inventory.  
 
Regressions (1), (2), and (3) of Table 6 present the results of regressing raw materials inventory 
on infrastructure and the presence of a free market, as well as some control variables. The 
analysis uses two proxies for infrastructure, telephone mainlines per person and BERI's 
infrastructure quality index, which, although more comprehensive, is available for fewer 
countries. These proxies for infrastructure are significant at the 1 percent or 5 percent level; the 
coefficients suggest that a one-standard deviation worsening in infrastructure increases 
inventories by 27 percent to 47 percent relative to U.S. levels. The proxy for the lack of a free 
market is transfers and subsidies to private and public enterprises expressed as a fraction of GDP 
A one-standard deviation restriction on the free market increases raw materials inventories by 19 
to 30 percent. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
9 However, it is worth pointing out that the initials results of the research, using the aggregate inventory levels 
computed from the National Accounts data, were not inconsistent with the stylized observation that developing 
countries hold more inventory than developed countries. 
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TABLE 6: REGRESSIONS 

  {1} {2} {3} {4}       {5}        {6} {7} {8} 

…Dependent 
Variable 

Raw 
Materials 

Raw 
Materials 

Raw 
Materials 

Upstream 
Inventories 

Upstream 
Inventories 

Upstream 
Inventories 

Raw as % of 
Raw + 

Upstream 

Raw as % of 
Raw + 

Upstream 

Log real PPP 
GDP/Capita 

-0.0229   
(0.0186) 

0.0010   
(0.0285) 

-0.0304*   
(0.0171) 

-0.0328***   
(0.0950) 

-0.0193**   
(0.0103) 

-0.0320*** 
(0.0077) 

0.0444*  
(0.0227) 

0.0523*   
(0.0274) 

Telephone 
mainlines per 
person 

-
0.2934***   

(0.0948)   
-0.1968**   

(0.0928) 
0.0950*   
(0.0539)   

-0.0926**  
(0.0549) 

-0.5417***  
(0.1695)   

Infrastructure 
Quality   

-0.0300***   
(0.0086)     

0.00021   
(0.0044)     

-0.0374***   
(0.0076) 

Transfers & 
Subsidies/GPD 

0.7427***   
(0.2226) 

0.4105**   
(0.1947) 

0.6453**   
(0.3128) 

0.2136*   
(0.1202) 

0.3098**   
(0.1235) 

0.6608***  
(0.1238) 

0.4385  
(0.4809) 

-0.3475   
(0.4063) 

Imports/GDP 
0.0290*   
(0.0166) 

0.0372***   
(0.0124) 

0.0449   
(0.0296)       

-0.1765  
(0.1798) 

0.1615   
(0.1596) 

Exports/GDP       
-0.0157   

(0.0108) 
-0.0151   

(0.0111) 
0.0158*   
(0.0110) 

0.2721   
(0.1798) 

-0.0767   
(0.1856) 

Lending 
interest Rate 
(real)     

-0.0317   
(0.0368)     

-0.0442*** 
(0.0149)     

GDP Growth     
-0.0113   

(0.0073)     
-0.0038**  

(0.0016)     
GPD Growth 
Standard 
Deviation     

0.0108   
(0.0075)     

-0.0066**   
(0.0019)     

(24 industry 
dummy 
variables) Included Included Included Included Included Included Included Included 

# of clusters 
(countries) 42 29 31 44 30 32 41 29 

R-Squared 0.2528 0.2897 0.2846 0.3893 0.4291 0.4549 0.3234 0.3518 

# of 
Observations 2086 1627 1408 1962 1642 1271 1554 1307 

          
Robust standard errors corrected for clustering at the country level are in parenthesis. 
*Included significance at the 10% level; **Indicates significant at the 5% level; ***Indicates significant at the 1% level. 

Inventories greater than .5 have been dropped for these regressions. 
Coefficients in regressions (1)-(6) represent the effect of an absolute change in the explanatory variable on inventory level expressed as fraction of a 
year, For example, if telephone mainlines per person increased from .5 to .6 in regression (1), inventories would fall by o.2934 of a year or about 11 
days.  
Coefficients in regressions (7)-(8) represent the effect of an absolute change in the explanatory variable on the percentage of inventories held as raw 
materials. For example, if telephone increased from .5 to .6 in regression (7), 5417% of inventories more are held as raw materials. In the U.S., the 
median industry holds 57% of inventories as raw materials so that the .1 in telephone mainlines leads to a 9% change in holdings.  

 
5.2 Conclusions (ii) 
The work done by Guasch and Kogan in 2001 introduced a new cross-country dataset on 
inventories at the industry level into the literature documenting the determinants of inventory 
levels in developing countries. Given the high costs of capital in developing countries, usually in 
the 15 percent to 30 percent rate, the impact on unit costs of holding inventories is enormous. 
The analysis explores some broad causes of high raw materials inventory levels across countries 
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in the 1970s and 1980s and can confirm the validity of two causes, infrastructure and poor 
markets, which have been suggested in case studies.  
 
Since high inventories are a problem today in many developing countries, this solution paper 
should be useful in understanding one type of obstacle faced by manufacturing firms in Latin 
American countries and from a policy standpoint, it indicates the direction to take to address the 
problem.  
 
The policy implications are clear: improvements in infrastructure (roads, ports and 
telecommunications) can have a significant impact in reducing inventory levels, particularly 
when accompanied with appropriate and effective regulation. Likewise, the development and 
deregulation of associated markets can also have a significant impact on inventory levels and 
consequently reducing the costs of doing business. 
 
 

6. Analysis (iii): Potential Benefits of Trade Facilitation and Its Impact on 
Competitiveness and Growth 
 
The last of the three major groups of factors that condition the physical movement of goods is 
the organization of the public sector in trade facilitation and security. To assess the potential 
benefits of trade facilitation on competitiveness, we will mainly draw on the work done by 
Wilson, Mann and Oysuki [2003 and 2004].  
 
The relationship between trade facilitation and trade flows is complex and empirically 
challenging to assess. Wilson et al.[2004] measure and estimate the relationship between trade 
facilitation and trade flows for manufactured goods for the period 2000-2001. Four indicators of 
trade facilitation are developed: (1) Port efficiency, designed to measure the quality of 
infrastructure of maritime and air ports. (2) Customs environment, designed to measure direct 
customs costs as well as administrative transparency of customs and border crossings. (3) 
Regulatory environment, designed to measure the economy's approach to regulations, and (4) 
Service sector infrastructure designed to measure the extent to which an economy has the 
necessary domestic infrastructure (such as telecommunications, financial intermediaries, and 
logistics firms) and is using networked information to improve efficiency and to transform 
activities to enhance economic activities). We present the results obtained with a gravity model 
and those obtained with a simulation exercise that offer more information about what type of 
trade facilitation efforts might provide the largest gains in terms of increasing trade flows. 
 
There is no standard definition of trade facilitation in public policy discourse. In a narrow sense, 
trade facilitation efforts simply address the physical and paper (customs related documentation) 
logistics of cross-border trade [Wilson et al., 2003]. In recent years, the definition has been 
broadened to include the environment in which trade transactions take place, including 
transparency and professionalism of customs, regulatory environments, as well as harmonization 
of standards and conformance to international or regional regulations. In addition, the rapid 
integration of networked information technology into trade means that modern definitions of 
trade facilitation need to encompass technological concepts as well [Wilson et al., 2004]. In light 
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of this broadening definition of trade facilitation, the definition of trade facilitation used here 
incorporates relatively concrete "border" elements (port efficiency and customs administration) 
and "inside the border" elements (domestic regulatory environment and the infrastructure to 
enable e-business usage). 
 
Wilson et al. [2004] rely on three data sources - World Economic Forum Global Competitiveness 
Report 2001-2002 (GCR), IMD Lausanne, World Competitiveness Yearbook 2002 (WCY), and 
Kaufmann, Kraay and Zoido-Lobaton [2002] (KKZ). See Wilson et al. [2004] for a more 
complete description of the sources and each of their methodologies used to estimate the gravity 
model10. In this paper we summarize the main results. 
 
Therefore: 

• Port efficiency for each country is the average of two indexed inputs from GCR: 
       o Port facilities and inland waterways 
       o Air transport 

 
• Customs environment for each country is the average of two indexed inputs from 

GCR: 
o Hidden import barriers 

        o Irregular extra payments and bribes 
 

• Regulatory environment for each country is constructed as the average of indexed 
     inputs from WCY and KKZ: 
        o Transparency of government policy is satisfactory (WCY) 
        o Control of Corruption (KKZ) 
 

• Service sector infrastructure for each country is from GCR: 
        o Speed and cost of internet access 
        o Effect of internet on business 
 
Figure 6 to Figure 9 report information about these indicators. The figures show the indexed 
inputs for regional groups of countries for each specific trade facilitation indicator11. Each 
indexed input is represented by a horizontal bar. The longer the bar extends to the right toward 
the maximum of 1.0, the higher ranked the region is in the category of trade facilitation. A 
vertical line is drawn at the average value. If a bar extends beyond the average for the particular 
trade facilitation measure, that indexed input for that region represents a condition superior to the 
average for all countries. For example, Figure 6 shows that OECD, Middle East and North Africa 

                                                 
10 The gravity model of international trade flows is a common approach to modeling bilateral trade flows. The 
standard gravity formulation includes various measures of market size (GDP, population, GDP per capita to account 
for intra-industry trade effects that may be associated with countries of similar incomes but varied tastes), measures 
of remoteness (distance and adjacency), and measures of kinship (regional trade arrangements, and language/ethnic 
similarities). To this basic formulation, Wilson et al.[2004] add tariffs as well as the trade facilitation indicators and 
some additional factors 
11 These regional indicators use simple average of the region. An average weighted by trade or GDP would no doubt 
yield somewhat different results. There is no clear interpretation of alternative weighted averages. Moreover, these 
regional indexes are not used in estimation. 
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(MENA)12 and East Asia regions are above the global average in terms of the two indexed inputs 
used for port efficiency. 
 
 
FIGURE 6: TWO INDEXED INPUTS TO PORT EFFICIENCY 
 
 

 
 
Source: Wilson et al., 2004 
 
 
FIGURE 7 :TWO INDEXED INPUTS TO CUSTOMS ENVIRONMENTS 
 
 

 
 
Source: Wilson et al.,2004. 
 
 
 
 

                                                 
12 Data are available only for Egypt, Jordan and Israel. 
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FIGURE 8: TWO INDEXED INPUTS TO REGULATORY ENVIRONMENT 
 
 

 
 

Source: Wilson et al.,2004. 
 
 
 
FIGURE 9: TWO INDEXED INPUTS TO SERVICE-SECTOR INFRASTRUCTURE 
 
 

Source: Wilson et al.,2004. 
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6.1 Regression Results  
ilson et al.[2004], which constructs a set of distinct trade facilitation 
m in a gravity model of trade, is generally successful. Table 7 displays 

consider tariffs

The approach used by W
indicators and deploys the
regression results. The first column includes the estimated coefficients and standard errors for the 
basic gravity model specification. The second column includes those for a specification that 
measures the effect of Free Trade Agreements (FTA) and language dummies (i.e. membership of 
any FTA, or any common language). The model was run using an ordinary least squares (OLS). 
The coefficients for the four trade facilitation measures are statistically significant and the 
estimated coefficients differ for the different trade facilitation indicators. 
 
Before considering the trade facilitation indicators, it is worthwhile to . Higher 

riffs have a significant and the expected negative effect (with -1.2 coefficient) on trade. The ta
coefficient on tariffs is similar to that of distance. In ad valorem terms, the elasticity of tariff is --
1.1 at the global average level of tariff rates -- i.e. 1 percent reduction in ad valorem tariff from 
the global average (from 8.5 to 7.5 percent) will increase the trade flow by 1.1 percent and a 1 
percent reduction in distance (80 kilometers from the global average) would yield a 1.3 percent 
increase in trade flow. These figures are useful benchmarks against which to compare the 
coefficients on the trade facilitation indicators. 
 
Port efficiency of both the importer and the exporter is positively associated with trade; that is, 
n improvement in the indicator toward best practice is associated with an increase in trade a

flows. Comparing the effect of port efficiency on imports vs. exports, it is noticeable that the 
coefficient is higher for exporters than importer, which implies that global trade flows get a 
bigger boost when the exporters' port efficiency improves. So for countries and regions that are 
well below the global best practice, such as LAC, there is great potential for improvement in 
terms of port efficiency. Moreover, the range of performance on this measure of trade facilitation 
is the largest among the trade facilitation indicators. 
 
Customs environment also has a significantly positive effect on trade of the importing country 

ith an elasticity of 0.47, which is smaller than that for tariffs. Trade facilitation is a possible 

gulatory environment

w
avenue for reducing the cost of imports through customs improvements even as tariffs remain 
where they are. 
 
Improving the re  of the importer and exporter has a positive and significant 
ssociation with trade with coefficients of 0.28 and 0.62, respectively. As with ports, the 

ucture

a
magnitude of the coefficient is larger for the exporter than for the importer. Regulatory 
transparency and control of corruption (the two inputs) reduce unnecessary transaction costs of 
trading and reduce barriers to private business. 
 
Improving indicators of service sector infrastr  are positive and significantly associated 

ith trade among the countries in the sample. Similar to port efficiency and regulatory w
environment, service sector infrastructure has a more significant positive effect on the exporters 
than on importers. The elasticity of the exporters' service sector infrastructure is the highest 
among all trade facilitation measures (1.94). 
 
 

 27









 
 

 
FIGURE 10: CHANGE IN EXPORTS BY REGION 
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Source: Wilson et al., 2004. 

 
 
On hows, from improvement in all trade facilitation measures the highest 
xport gain is attained by South Asia (40.3 percent). LAC is in fourth place (20 percent), after 
CA (30.0 percent) and East Asia (24 percent). High gains for South Asia emanates from high 

 this section suggest that the scope and benefit of unilateral trade 
cilitation reforms are very large and that the gains fall disproportionately on exports. Some of 

to improve the four trade facilitation indicators are easier to adopt than 

the whole, as Table 9 s
e
E
export gains due to improvement in port efficiency, and service sector infrastructure. Likewise, 
the LAC region gains in its exports mainly come from reforms in port efficiency and service 
sector infrastructure. In both cases, the gains are generated from their own improvements, rather 
than the improvements by trading partners. In the LAC region, Mexico gathers an export gain in 
the amount of $17.3 billion (i.e. the highest in the region) and Paraguay realizes a gain of 74.8 
percent. Mexico and Paraguay's high gains again come from the improvement in ports and 
service sector infrastructure. 
 
6.3 Conclusions (iii) 
In conclusion, the results from
fa
the policies required 
others. But the message is clear: there are significant gains to be made from improving the 
components of trade facilitation, even if the improvements are unilateral. 
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7. Impact of Poverty  

rastructure coverage has generally tended to benefit the poor.  As the 
 rural areas, are usually the last to be connected, the gradual recent 

xpansion of services in Latin America can be expected to have benefited them more than the 

 

cators. For instance, in Argentina, Galiani et al. [2005] find that child mortality 

o better quality of service. While the price effect on those consumers was 

 
The recent expansion of inf
poor, particularly in remote
e
better off. But country data presents a mixed picture [Estache, Foster and Wodon, 2002].  For 
example, Brazil made great progress in providing water access to the lowest urban income decile 
between 1989 and 1996.  The proportion of this group with access jumped from 53 percent to 74 
percent, against a rise from 92 percent to 97 percent for the seventh decile.  But in rural areas, 
absolute increases benefited the seventh decile more than the poorest [Fay and Morrison, 2007].  

Infrastructure access is critical for improving economic opportunities for the poor. When poor 
individuals and underdeveloped areas become connected to core economic activities, it enables 
them to access additional productive opportunities [Estache, 2004]. Likewise, infrastructure
development in poor regions contributes to the reduction of production and transaction costs 
[Gannon and Liu, 1997]. For example, in poor rural areas infrastructure expands job 
opportunities for the less advantaged by reducing the costs of accessing product and factor 
markets. And infrastructure access can raise the value of the assets of the poor.  Recent research 
links the asset value of poor farm areas - as proxied by the net present value of the profits 
generated by their crops —to the distance to agricultural markets [Smith et al., 2001]. 
Improvements in communication and road services imply capital gains for these poor farmers 
[Jacoby, 2002].  

Improved infrastructure also affects the health and education levels of the poor. Several impact 
evaluations have demonstrated the causality between higher access to basic services and human 
development indi
fell by 8 percent in areas which had privatized water utilities (and hence experienced improved 
coverage and quality), with most of the reduction occurring in low-income areas where the water 
network expanded the most. More generally, Fay et al. [2005] find that providing the poorest 
quintile in developing countries the same access to basic services as the richest would reduce 
child mortality by 8 percent and stunting by 14 percent. There are other, less obvious, linkages 
[explored in Brenneman, 2002] such as improved transport facilitates access to healthcare, as 
well as easier staffing and operation of clinics. A stronger transportation system and a safer road 
network help raise school attendance. For girls, enrollment is also helped by greater access to 
piped water, which would otherwise have to be fetched. Electricity also allows more time for 
study, while the positive health impacts of clean water allow more time in the classroom [Fay 
and Morrison, 2007]. 

With regard to new consumers, the initial access entails major positive welfare effects due to 
having access to the service. In relation to the existing consumers, the welfare effect also 
appears positive due t
mixed-tariffs increased in some countries and sectors while they diminished in others, the quality 
of service improved significantly, and that appears to more than compensate the increases in 
tariffs. But perhaps the most dramatic effects are seen in the impact on new consumers. To 
illustrate the magnitude of the impact, a recent study in Peru, Escobal and Torero (2004) 
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FIGURE 12: INCREASE IN HOUSEHOLD EARNINGS FROM ACCESS TO MARKET THROUGH 
EHABILITATED RURAL ROADS (IN US$ ANNUAL) R
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. Solutions / Recommendations  

as that have the largest impact on logistics costs and 
onsequently on competitiveness: (i) transport infrastructure, (ii) company logistics organization, 
nd (iii) the organization, rules and regulations that affect trade facilitation. 

However, others can 
ot. Such is the case of company logistics organization. A well developed market of business 

8
 
 
In this paper we presented the three are
c
a
 
The recommendations provided follow the sections developed in the paper. Some of the 
recommendations can be assessed following standard cost/benefit analysis. 
n
logistics providers can have a tremendous impact on aggregated logistics costs. The problem is 
that the performance of service logistics providers depends on a wide variety of factors, most of 
them related to investment climate (taxation, standards and quality regulation, among others). 
Coming up with a cost/benefit estimate for the measures aimed at improving the productivity of 
service logistics providers or to facilitate trade is very difficult. This is clearly not the case of 
infrastructure investments (road, railways, etc) because their costs and benefits can be measured 
with more accuracy.  
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Recommendation 1: Latin America needs to spend more and better in infrastructure. 

• Latin America needs to spend ‘more’ in infrastructure. On average, countries in the 
eded 

to keep pace with other countries like China or Korea . Regardless of the source of 

tween 
investment and maintenance. Very little has been invested in maintenance, when the rates 

).  The private financing of infrastructure projects, along with 
its better know how and faster turn around are essential to bridge the large financial needs 

e rates of return and net present values obtained from these investments are 

                                                

 

region spend less than 2 percent of GDP in infrastructure, while 3 to 6 percent is ne
13

financing, infrastructure investment costs (including operation and maintenance costs) are 
ultimately borne by users or taxpayers. So, if infrastructure investment is to increase, 
users must cover a higher share of the costs. This requires changing the payment culture 
as well as protecting users who cannot afford to pay creating safety nets programs. 

 
• Latin America needs to spend ‘better’, including better project selection and much more 

emphasis on investments in maintenance.  Resources should be better allocated be

of returns there are enormous.  The temptation to build “white elephants” should be 
avoided; countries in LAC ought to conduct careful analysis of investment needs, 
eliminating biases towards investment in operation and maintenance of infrastructure. 
Much better selection of projects is needed, with units that provide careful analysis of the 
costs and benefits of projects.  New investments must focus on increasing productivity 
and competitiveness, though that does not need to be at the expense of social goals, since 
universal coverage of water, sanitation, and electricity could be achieved within ten years 
for less than 0.25 percent of GDP a year. Subsidies must be better targeted to those who 
need them. The most important concern when it comes to infrastructure investment in 
Latin America is project selection. The vast majority of countries lack the institutional set 
up to prioritize investment according to sound processes and cost/benefit criteria. 
Moreover, few countries have the institutions and technical skills to monitor the 
achievement of the outcomes sought by infrastructure projects. In summary, in order to 
increase the quality of their infrastructure, Latin American countries need to set up 
institutions capable of conducting adequate planning, cost benefit analysis and 
monitoring and evaluation. 

 
• Latin America needs to leverage its scarce public funds through increased use of Public-

Private-Partnerships (PPPs

and improved efficiency of service delivery. At the same a better regulatory and oversight 
framework, as well as improved communications and transparency of processes, are 
needed, to avoid the problems and conflicts of the past, that led to a generic backlash 
against private participation. And always accounting for the possible adverse social 
effects, through social tariffs and connection, to the service, subsidy programs when 
applicable.  

 
As an illustration of a cost/benefit analysis we present two cases prepared for World Bank 
investment loans. Th

 
13 A recent World Bank study “Argentina: Infrastructure for Growth and Poverty Alleviation” indicates that 
Argentina would need to invest between 2.5 to 4% of GDP to cover its investment needs in the next 5 years.  
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National governments should aim at reducing administrative costs through better 
regulations. Finally, it also incorporates the ‘building connections’ component fostering 
the access and flow of information needed to achieve access to new markets or expand 
the share in international markets where local firms are present.  

 
• Support the modernization of local firms’ processes related to international trade. 

International competition will make firms more efficient, innovative and therefore 
competitive. It had been observed that firms that go global tend to stay through, while 
firms that stay local tend to disappear overtime. Latin American firms need to insert 
themselves in the new international economy. Accordingly, firms need to create their 
own trade facilitation strategies 

 
• Creation of a National Logistics Council with the participation of the public bodies 

responsible for providing services (Transportation, Public Works, Customs), and 
fundamentally those representing users (Foreign Trade, Industry, Agriculture, SMEs), 
and other representatives of the private sector (chambers of commerce). Its aim would be 
to define an agenda of actions to reduce logistics costs, establish measurement and 
control procedures, develop a control panel of logistics actions, and make regular follow-
up of its progress. It has increasingly been recognized that achievement of real 
operational improvement depends crucially on improved communication among private 
traders and freight forwarders, transport providers, and the government services that 
regulate and control movements across borders. 

 
• Central focus on modernization and simplification of custom procedures, introduction of 

computer applications to make processes more efficient and transparent, special lines for 
reliable clients, randomized testing and improvement in human resource management, all 
as instruments that will gradually shift the basic orientation of the custom services from 
obstructing easy flow of private international trade to actively facilitating it. Performance 
indicators might be collected monthly and published on the internet, which will help to 
stimulate action towards further improvement. 

 
• Special emphasis on the development of multimodality and access to essential facilities, 

particularly ports. Very few countries have adopted a comprehensive multimodality law 
that allows for the use of a single bill of landing and provides insurance across modes. 
Similarly, most countries fail to have a well integrated and connected access to ports 
leading to congestion and urban chaos around the port areas.  A plan for an effective 
logistic part near the port is critical. 

 
• Heavier emphasis on a comprehensive and coherent supply of associated logistic 

services. In particular assuring the supply of effective transport services include, 
treatment of cool, testing and certification, logistic terminals and dry ports, adoption of 
quality standards. 

 
• Creation of regional trade facilitation committees. The main role of these committees 

would be to recommend policies and procedures to improve border crossings and 
regional facilities so that merchandise does not need to pass through the capital, as is 
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usually the case in most Latin American and Caribbean countries, and to make the 
regions engines of growth. As part of the tasks of these committees, a common regional 
website could be developed to promote trade facilitation, provide up-to-date information 
on procedures for crossing the various border points and on delay times, and to convey 
distance-learning programs in transport and logistics management, assisted by 
international associations. 

 
Below we present a summary table (Table 15) with qualitative benefit/cost ratios. We can only 
provide a quantitative range for benefit/cost ratios, expressed as an Internal Rate of Return 
(IRR). The other two solutions involve institutional reforms that have a very low monetary cost 
but are seldom implemented due to political difficulties. Accordingly, the table presents two 
criteria to the rank the solutions. 
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