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EXECUTIVE SUMMARY 

1. In  recent years, the Government of Colombia (GoC) has placed a high priority on 
competitiveness. Increasing globalization trends and Colombia’s decision to increase trade 
integration, with the negotiation o f  a free trade agreement (FTA) with the US, has led the 
government to focus on a complementary agenda to boost competitiveness in order to reap the 
benefits o f  increased trade integration. A bottom-up process o f  consultation, known as the 
Domestic Agenda (Agenda Interna, AI), was launched with the aims o f  identifying key 
constraints at the local and sector levels and developing a set o f  competitiveness-oriented 
measures. 

2. Among the complex questions raised when implementing this set o f  policy actions, 
one key issue i s  how to address the sub-regional dimension o f  competitiveness. Going 
beyond the general statement o f  improving competitiveness and implementing a complementary 
agenda for trade integration, one o f  the dilemmas faced by policy makers i s  where and how to 
direct policy efforts. In other words, competitiveness policies have a spatial dimension, in the 
sense that most decisions about where to direct public spending and incentives involve a spatial 
choice. Therefore, should rates o f  re turn be the sole criteria to govern decisions o f  resource 
application? Or should lagging regions receive the focus instead? Or a combination o f  both? 

3. This study aims at helping the GoC to fine-tune the mix of policies and actions to 
assist its regions in meeting development challenges and grasping opportunities from trade 
liberalization. Defining competitiveness as policies and actions to increase total factor 
productivity (TFP), this report seeks to provide inputs for the establishment o f  a strategy for sub- 
regional competitiveness and growth through both examining the recent literature on the main 
instruments directed towards these objectives and evaluating sub-regional endowments, capacity, 
productive structure and the determinants o f  productivity levels in selected regions o f  Colombia. 
Three key areas for competitiveness are further explored: (a) overall investment climate; (b) 
infrastructure and logistics; and (c) human capital and innovation. 

4. The five main messages o f  this report are: 

There are signijkant differences in terms of productivity determinants across Colombian 
regions, suggesting that a combination of instruments-policies and actions, tailored to respond 
to specific needs and conditions of each sub-region are the adequate response to the challenges 
o f  sub-regional competitiveness in Colombia An econometric exercise based o n  the Investment 
Climate Survey (ICs) showed that there are significant differences in terms o f  productivity 
determinants, even restricted to a comparison among four o f  the leading regiondcities o f  the 
country. These results coincide with the international literature that suggests that the most 
successful experiences are based on a wel l  crafted package o f  interventions: a combination o f  
instruments-policies and actions, tailored to respond to specific needs and conditions o f  each 
sub-region and leveraging on their individual endowments and capabilities and productive 
structure. 
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e Colombia faces low total factor productivity growth, particularly since the 1990s. 
Investment in infrastructure, measures to reduce informality, corruption and crime and 
improvements in technology and skills are the main elements of the agenda. An econometric 
analysis o f  the determinants o f  productivity at an aggregate level for the country shows that 
variables related to red tape, corruption, crime and infrastructure present the higher relative 
impacts on productivity. The impact o f  variables linked to quality, innovation and labor seems a 
bit lower, but the results have the expected sign and are thus important determinants o f  
productivity as well. 

e The design of competitiveness policies for Colombia’s sub-regions has to take into 
account both the observed income or productivity differentials and the expected impact by the 
change of relative prices associated with the ratification of a FTA with the United States. 
Evidence that trade flows has an impact on f i rms ’  locations in Colombia was found; and 
information collected in a value-chain exercise for fruit-horticulture and glass-ceramics suggests 
that important changes may be taking place in terms o f  the location o f  productive activities in the 
country. The government has to carefully observe these changes when designing i t s  sub-regional 
competitiveness strategy. 

e There is evidence that the economy is currently characterized by weak inter-industry and 
interregional economic linkages and unexploited and mist-matched technological capabilities 
and with most forward and backward links concentrated in the richest regions. Transport 
logistics i s  clearly one o f  the major factors constraining spatial interaction. Public policies may 
help to facilitate these new potential flows. They may include enhancing infrastructure networks, 
but the analysis developed in th is  report confirms previous findings that special attention should 
be placed on: the trucking industry performance, ports organization and management, and the 
inspection process at gateways. 

0 The strengthening of the higher educatiodhuman capital and the innovation systems 
should be at the core of sub-regional competitiveness policies. Strengthening the relationship 
between universities and the private sector, exploiting technological capabilities, matching the 
needs o f  sub-regional productive structures and so on could help ensure that scarce resources for 
technological development, innovation and broadly research and development (R&D) and 
education respond to the needs o f  the productive sector, given the evidence o f  a disconnect 
between investment in R&D , technological capacities and GDP per capita. There are deficiencies 
in the quality o f  education as measured by international reading literacy tests. The use and 
investment in information and communications technologies seem also very weak compared to 
LAC countries not to mention that o f  the fast growing economies. Strengthening the Colombian 
National Innovation System should be a key priority. 

5. A word  o f  caution i s  required regarding the impact o f  violence on the location o f  
economic activities. Despite the fact that the overall objective o f  the study relates to al l  
Colombia’s sub-regions, higher private sector involvement in some sub-regions may be difficult 
to achieve under lack o f  good security conditions. However it i s  dif f icult  to assess to what extent 
relatively l o w  frequency variables, l ike homicides rates, may affect the location decisions o f  
f i r m s  in specific business districts. 
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6. I t  i s  crucial, though, to recognize the value of improved security conditions on the 
investment climate. For instance, in Chapter 5 a survey o f  entrepreneurs o f  the main four cities 
o f  Colombia shows a strong negative effect o f  losses associated with crime (thefts, burglary, etc) 
on productivity. Yet other variables l ike red tape and corruption have also substantial negative 
effects in the same model. 

7.  On the other hand, the assumption of security as a prerequisite for investments, 
location o f  firms and competitiveness - although valid in general - may need to be analyzed 
differently in a complex security context such as Colombia. Operating in a secure 
environment may be a business objective and not just an expected previous condition. There are 
examples o f  industries that became successful, among other factors, by dealing directly with 
questions o f  poverty and inequality in the surrounding environment as part o f  their business 
logic. They show that a particular way o f  doing business may provide better security than 
traditional security measures used by other firms and businesses. 

8. Overall the investment climate in Colombia i s  being influenced positively by recent 
trends in security conditions. The effects on specific sub-regions from national improvements 
in security are difficult to identify, as many other local attributes enter into action to attract 
specific firms. In certain sub-regions o f  Colombia the package for improved competitiveness 
should include security along with other variables like infrastructure, human capital and 
financing, among others. 

Policies to Improve Competitiveness 

9. Policies to increase competitiveness at the sub-regional level are designed to 
promote long-run economic growth through productivity increases and should be tailored 
to sub-regional conditions. They are a mix o f  equity/social and productive/growth focus, with 
the weights depending on sub-regional conditions. Policies focusing on growth include several 
instruments from direct intervention (e.g., credit subsidies, matching grants and tax incentives to 
f i r m s  already in or locating in areas where the government aims at boosting economic growth) to 
more passive policies working on the investment climate o f  a sub-region, which encompass 
actions such as the provision o f  infrastructure and/or labor training and regional 
marketinghranding efforts. 

10. Institution building plays a decisive role in crafting sub-regional policies for 
competitiveness, as the identification of political economic forces and economic 
opportunities will always be imperfect. There are inherent difficulties for the central 
government or planner when trying to identify what are the key opportunities at the sub-regional 
level. A holistic approach should be adopted in solving the puzzle o f  matching opportunities to 
sub-regional capacities. I t  has to take into account the local political economy and i t s  capacities 
as it was done in Colombia with the Agenda Internu (AI). In addition, it should check the realism 
o f  opportunities being considered by  selecting a few opportunities that are consistent with local 
capacities similar to the schemes adopted in Chile and Ireland, where specific sectors were 

' A general caveat i s  in order for this task on Colombia. As i s  often the case when trying to do sub-regional analysis 
for a given country, data availability at the sub-regional level limits and shapes the extent and rigor o f  the 
particularly quantitative analysis. 
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selected to be emphasized by the government’s actions. Colombian institutions have evolved 
creating an environment that represents one o f  the strongest opportunities for Colombia’s 
competitiveness and the recently created System for National Competitiveness has consolidated 
a very modern set o f  transversal policies with the ability to respond to local and sector needs. 

1 1. Sub-national governments have an important role in the preparation and execution 
o f  competitiveness policies in Colombia. Better macroeconomic conditions and consequent by 
a greater focus on micro determinants o f  growth have led, throughout the world, to an increased 
involvement o f  sub-national governments in economic development policies. Local and regional 
governments are often much closer to the conditions that affect companies most, and they control 
many o f  the investments that are needed to upgrade business environments. In Colombia sub- 
national governments are responsible for a significant part o f  the expenditures related to 
competitiveness, like education and transport, and may increase their participation with the 
expected increase in transfers. As the efficiency in spending at the sub-national level shows high 
heterogeneity (World Bank, 2007b), i t seems important to adopt measures to improve the quality 
o f  spending. Suggestions presented in a recent World Bank report (World Bank, 2007b), like a 
clearer assignment o f  responsibilities in the area o f  transport, work o n  a more complete 
decentralization in education and expanding un-earmarked resources for departments are key to 
provide conditions for more effective role o f  sub-national governments in the competitiveness 
agenda. 

12. Growth strategies are, to large extent, experimental exercises that require the 
implementation, monitoring and evaluation of systems; retaining flexibility in the use of 
instruments i s  decisive. In lagging regions, it i s  necessary to strengthen coordination 
mechanisms, develop capacity building for monitoring and evaluation, as public pol icy depends 
critically on the participation o f  local institutions and their interaction with the central 
government. 

Sub-Regional Trends in Productivity and its Determinants 

13. The average TFP for the manufacturing sector does not present significant 
variations across industrial agglomerations in Colombia. However, between 1994 and 2002, 
TFP has grown faster in Bogota, Cartagena, Medellin and smaller urban agglomerations than in 
the remaining citieshub-regions. 

14. Colombian sub-regions differ significantly in terms of competitiveness, ranging 
from those that can and are competing in international markets to those that require 
special attention from the public sector. Using indicators o f  economic and social development 
(e.g., GDP level and growth, and export orientation) and knowledge and innovation indicators, 
the sub regions in the country can be grouped into four different categories. The first two groups 
comprise sub-regions that can compete internationally. The difference between the two is the 
degree o f  local specializatioddiversification: Antioquia, BogotKundinamarca and Valle 
already show a degree o f  economic diversification, while Bolivar, Boyaca and the coffee region 
are highly specialized sub-regions. In addition, A t l h t i c o  and Santander are in between these two 
groups. The third group, called “poles for local development,” i s  formed by 8 sub-regions, which 
present an intermediate level o f  economic development and knowledge indicators but lack 
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important instruments to compete and grow. The last group lacks most o f  the instruments for 
growth and competitiveness, requiring special attention (see Chapter 6). 

15. An econometric exercise shows that the impact o f  the trade liberalization process 
can be an important driver o f  firms’ location in Colombia and that the evolution of firms’ 
location has to be carefully monitored by the central government. The design o f  
competitiveness policies for sub-regions in Colombia has to take into account not only observed 
differentials in income or productivity but also expected movements put in place by the change 
o f  relative prices associated with making progress on trade liberalization. The Commission on 
Competitiveness could systematically monitor and assess these trends in order to formulate i t s  
development strategies (see Chapter 3). 

Figure 1. 1: Sub-regional competitiveness in Colombia 

Economic Development 
Source: World Bank Analysis. 

16. The econometric exercise using ICs data showed that, even restricted to a 
comparison among four of the leading citieshegions of the country, there are significant 
differences in terms of productivity determinants. While there are clearly common elements, 
such as the impact o f  informality on productivity, there are also specificities o f  each region that 
necessarily lead to different emphases in terms o f  policy recommendations. Infrastructure 
variables, for instance, are more strongly correlated with productivity in regions l ike Barranquilla 
and Medellin, while variables related to quality, innovation and technology are relatively more 
important in Bogota. 

Infrastructure and Logistics 

17. Colombia presents a widely diversified distribution of economic structures across its 
sub-regions. Bogota, Cali  and Medellin, located in the Andean region, are i ts  major economic 
hubs, responding for 75 percent o f  GDP (excluding mining activities) (Figure 1.2). In comparison 
to selected peers, goods and services in Colombia travel large average distances from the 
production areas to the country’s main ports. For example, this indicator for Colombia i s  about 
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three times those for Brazil and Chile, five times that for Malaysia, and six times those for China, 
Argentina and Korea (Figure 1.3) (World Bank, 2006). 

Figure 1. 2: Colombia: Geographical distribution 
o f  GDP 

Figure 1.3: Average distance from principal industrial 
production to main ports 

Source: World Bank (2005). 

18. In terms of  policy instruments, infrastructure and logistics can play a fundamental 
role. The existing analysis concurs in that most sectors are self-sufficient at a regional scale in 
Colombia, with little interregional interaction, and most forward and backward linkages are 
concentrated inside the richest regions; these results suggest that regional polarization may be 
perpetuated. The result o f  the extensive research carried on by Bonet concludes that interregional 
links are weak indeed in Colombia. One implication i s  that growth, under this economic spatial 
pattern, will l ikely not help to reduce the current regional imbalances, but could even reinforce it. 
Previous studies had reached similar conclusions (see Galvis Aponte, 2001; and Roca and 
Romero, 2007). 

19. Some analysts perceive transportation costs, associated with weak infrastructure, as 
one of  the leading causes o f  the low spatial interaction. Transport infrastructure and i t s  
associated services constitute the physical link between production and consumption centers, as 
well as key trade gateways. 

20. The main weaknesses in the freight logistics system in Colombia are not restricted 
to hard infrastructure, but deal with regulations and government-managed processes. A 
recent Bank report showed that the freight logistics complex should be approached with a 
broader perspective, including transport infrastructure and services, business logistics 
development, and trade facilitation processes. Three main problems were found to be particularly 
critical: (a) the trucking industry, (b) public use ports, and (c) inspections in international 
gateways (see World Bank, 2006). 

2 1. A preliminary review of  two productive chains (fruit-horticulture and glass- 
ceramics) suggests some new patterns o f  firm location in Colombia. Facing increased trade 
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integration, f i rms are willing to expand their capacity to produce/distribute on the Atlantic coast, 
which may raise the spatial interaction through growing forward and backward linkages in the 
Caribbean region. The logistics problems pointed out by f i r m s  include infrastructure shortages 
and regulatory issues. An initiative to be considered by the government i s  the creation of a 
National Logistics Council to coordinate public and private actions at the national and sub- 
regional levels. 

Human Capital and Innovation 

22. The strengthening of the higher education and the innovation systems should be at 
the core of sub-regional competitiveness policies. Investment in human capital has the most 
powerful (although long lagged) impact on income per capita. A region with a reduced number 
o f  trained people may face skill shortages and thus weaker horizontal and transversal linkages 
among f i rms, which are critical to move up the value and knowledge chain. In Colombia, the 
human capital and technological endowments are located very unevenly across sub-regions. 
Most o f  the human capital and technological endowments are concentrated in the three major 
productive centers, Bogota, Valle and Antioquia. There are significant differences across 
Departments in three highly correlated factors: labor skills, educational attainment, and quality o f  
education. 

23. Strengthening the Colombia National Innovation System should be a key priority: 
more and better spending in supporting R&D and facilitating linkages among university 
and industry should be at the top o f  the national agenda. The relationship between location o f  
technology centers and investment in R&D i s  weak, indicating, to some extent, the validity o f  the 
hypothesis o f  the lack o f  productive focus o f  R&D activities. Even though Cauca, Cundinamarca 
and Sucre have no technology centers, they are the three top sub-regions in terms o f  investments 
in R&D. Strengthening the relationship between universities and the private sector could help 
secure that the available resources respond to the needs o f  the productive sector. 

24. Increasing and strengthening funding mechanisms and incentives for the National 
Innovation and Quality Systems across all areas and levels of government i s  also 
important. Centralized leadership, increased and consolidated funding, and setting up high level 
incentive-driven programs-such as matching grants-are key components for an effective 
reform program. Demand support programs need to be complemented by strengthening the 
regional infrastructure that provides technological services 

vi i  





CHAPTER 1 - INTRODUCTION 

1.1 In recent years, the Government o f  Colombia has put competitiveness, defined as actions 
to increase total factor productivity, as a major priority for the country. The decision to increase 
trade integration, with the signing o f  a free trade agreement with the United States, has led the 
government to focus on a complementary agenda to increase competitiveness in order to reap the 
benefits o f  increased integration. A bottom-up process o f  consultation, known as the Domestic 
Agenda (Agenda Internu, AI), was launched to identify the key constraints to competitiveness at 
the local and sector levels and to develop a set o f  competitiveness-oriented measures. 

1.2 The Government o f  Colombia (GoC) has already taken a number o f  decisive steps to 
improve competitiveness. The following measures were adopted in the last two years: First, the 
approval o f  L a w  962 in July 2005 was a significant achievement for reducing “red tape.” The so- 
called Ley An t i -T rh i tes  eliminated a significant number o f  bureaucratic processes and prevents 
government agencies from creating new bureaucratic measures and from raising funds through 
fees charged through these procedures. The law also permits more documentation to be 
submitted electronically or by mail, reducing the need for in-person appearances, and the law 
rescinded the requirement that signatures be notarized in most bureaucratic procedures. Second, 
the creation o f  “one-stop shops” has helped streamline the processes involved in starting and 
operating businesses. The establishment o f  the Centers for Enterprise Assistance (Centros de 
Atenci6n Empresarial, CAEs) in six major cities was carried out by the Colombian 
Confederation o f  Chambers o f  Commerce (Confecharas) and local governments. Third, the 
GoC has been working for more than 3 years with 17 different government agencies to simplify 
the procedures for import and export. Fourth, there were sustained efforts to increase financial 
depth, via a major reform o f  the financial system. The government reforms have aimed to deepen 
the domestic capital markets so that they can better provide financing and risk management tools 
to the private sector. Some o f  these measures have been supported by the World Bank’s 
Development Policy Loan series on business productivity and efficiency. 

1.3 Despite these considerable improvements, there i s  still a major pending agenda for 
improving the investment climate and overall competitiveness o f  Colombia. The country ranks in 
intermediate positions in most international standards. The 2007 Doing Business Report ranks 
Colombia 79th out o f  175 countries for overall ease o f  doing business. Among the major Latin 
American economies, Colombia i s  behind Chile (28th), Mexico (43rd), and Peru (65th), but it i s  
ahead o f  Argentina (1 01 st), Brazil (121 st) and Venezuela (1 64th). Despite a relatively good 
standing by L A C  standards, Colombia needs to improve i t s  infrastructure, particularly for 
productive and trade facilitation uses, as was illustrated in the Bank’s Colombia Recent 
Economic Developments in Infrastructure (REDI) (World Bank, 2005a) and the Banks’s 
logistics study (World Bank, 2006). Likewise, the innovation, knowledge and technological 
development and transfer agenda i s  insufficient for Colombia’s needs. 

1.4 Among the complex questions raised when implementing this set o f  policy actions, one 
key issue is how to address the sub-regional dimension o f  competitiveness. Regional 
development policies have experimented with a variety o f  initiatives that can be differentiated 
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according to their emphasis on growth, efficiency and equity (World Bank, 2005). The objectives 
o f  regional policies usually represent a certain combination o f  interpersonal equity, economic 
efficiency and regional growth. A common misconception i s  that regional equality should be the 
single goal o f  a regional policy. Many studies that compare the performance o f  regional policies 
focus only on the extent o f  reductions in regional inequality, as well as on the so-called rates o f  
regional convergence. Yet regional equality, if pursued at the expense o f  other needs, may result 
in lower overall welfare (World Bank, 2005). 

Table 1. 1: Regional development policy alternatives 

Social Distress and Poverty Factor Mobility Strategic Government Investment 
Alleviation Programs Programs Programs 

Short-Term Tax Relief Labor market policies Investment in infrastructure 

Fiscal Support to Lagging Housing market reform Innovation and technology 
Regions 

Subsidizing Wages to Offset the 
Effects o f  Wage Rigidity Reforming financial markets Fostering ‘growth poles’ 

Land allocation policies Improving the business environment 

Social Policy Unemployment and training support 
programs 

Centralized industry oversight 

Incentives for special economic zones 
Migration assistance programs 

Source: Adapted from World Bank (2005). 

1.5 In this study we focus on competitiveness policies at the sub-regional level, a subset o f  
regional development policies adopted throughout the world. The policies we consider here are 
those presented in the last column o f  table 1, and can be summarized into the following 
categories: (a) investments in infrastructure, (b) policies to encourage innovation and technology 
adoption, and (c) policies aimed at improving the business environment. It also includes a myriad 
o f  more direct interventions, ranging from special economic zones to attract investments to 
regional tax incentives and subsidies. 

1.6 Going beyond the general goal o f  improving competitiveness and implementing a 
complementary agenda for trade integration, one o f  the dilemmas faced by policy makers i s  
where to direct these efforts. In other words, competitiveness policies have a spatial dimension, 
in the sense that most decisions about where to  direct public spending and incentives involve 
spatial choices. In principle, rates o f  return should govern decisions on resource application. 
Investments in both physical and human capital in lagging regions can be seen as a second-best 
policy, as the first-best policy would be to assign public investment purely on efficiency grounds, 
so as to maximize national output and then carry out any desired redistribution through taxation 
and subsidies. It should be noted, however, that there usually are limitations on ex-post 
redistribution because o f  limited administrative capacity or political economy reasons; being this 
the case, redistribution through direct infrastructure and human capital provision also becomes 
part o f  a second-best policy package (De l a  Fuente, 2004). 
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1.7 W h i l e  lagging regions today are not the most likely places to benefit from greater trade 
integration, the growth process o f  Colombia also does not assure that benefits would be 
redistributed across those lagging sub-regions. But the trade liberalization process may trigger 
important relocation movements from f i rms, which must be taken into account by the 
government. The coastal region o f  Colombia i s  often cited as a potential area o f  attraction for 
f i r m s  given a free-trade agreement (FTA) with the US, due to i t s  proximity to the US. The 
expected benefits from greater integration with foreign markets may be widely distributed if the 
linkages between sub-regions and productive capacity are strengthened. As has been the case 
with other countries in the region, such as Brazil, opportunities for sub-regions to benefit more 
from national growth are based on improved infrastructure for regional integration. More 
broadly, lack o f  cost effective access to major centers o f  logistics consolidation affects the 
potential for sub-regions to participate in large national markets and international trade. 

1.8 Colombia i s  characterized by the persistence of large disparities between Bogota 
and the other sub-regions. From 1975 to 2000, only Caldas, Cundinamarca and La Guajira 
were able to partially close the income gap with Bogota. In most other sub-regions, the income 
gap with Bogota widened. During the period 1975-2000, income grew faster than population in 
all sub-regions; however, La  Guajira was able to double i t s  1975 income. When Colombia grew 
at i t s  fastest rates during early seventies (the import substitution model), most sub-regions grew 
faster than Bogota. After 1990, Bogota grew faster than any other sub-region in the country. The 
crisis o f  the late- 1990s affected the whole Colombian economy, particularly the sub-regions o f  
Atlhntico and Valle. 

1.9 In  Colombia, manufacturing production i s  concentrated in the seven main cities. 
Nevertheless, a significant number of manufacturing enterprises are located in non- 
metropolitan urban agglomerations, such as small cities in the surroundings of Bogota o r  
Cali. Around 70 percent o f  Colombia’s manufacturing enterprises are located in the metropolitan 
areas o f  Barranquilla, Bogota, Cali and Medellin, but they represent only about 55 percent o f  
manufacturing sales revenues. The services sector i s  more concentrated in the main metropolitan 
areas than are manufacturing f i rms, especially in Bogota. Services for individuals and f i r m s  are 
largely concentrated in Bogota, presenting an increasing concentration trend in spite o f  the 
growth o f  other large urban centers (e.g., Cali and Medellin). Moreover, from 1990 to 2005, the 
provision o f  business services has become particularly important in other sub-regions, such as 
Boyaca, Cauca, Cordoba, Cundinamarca and Sucre. 

1-10 Through an analysis o f  selected topics focusing on the manufacturing sector, due to data 
availability, this study aims to help the Government o f  Colombia fine-tune the mix o f  policies to 
assist i ts  sub-regions in meeting challenges and grasping opportunities from trade integration. It 
has two main objectives: a) providing the Government with a set o f  actionable policies tailored 
to the sub-regions’ endowments and conditions with the aim o f  improving sub-regional 
competitiveness; and b) identifying the required public and private institutional roles and 
incentives for policy implementation. 
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Table 1. 2: GDP per capita, annual real GDP growth, GDP composition and educational attainment by sub-region 

G D P  Composition (2005) Educational Attainment (ECH 2005) Annual Average Real 
GDP Per G D P  Growth 

Sub-region Capita % population w/ % Population W l  
USD 2005 1995-2000 2000-05 Primary Manufacturing Services Average Yrs Of Secondary Secondary or 

Education Tertiary Education 
Schooling 

Colombia 2,174 0.9% 3.3% 18% 15% 44% 6.96 23% 36% 
Bogota 
Santander 
Antioquia 
Valle 
Meta 
La Guajira 
Clmarca 
Caldas 
Atlantic0 
Cesar 
Tolima 
Bolivar 
Huila 
Risaralda 
Boyaca 
Cordoba 
Quindio 
Cauca 
Caquetl 
Nariilo 
Magdalena 
N. Santander 
Sucre 

2,793 
2,722 
2,348 
2,196 
2,124 
2,115 
1,995 
1,727 
1,722 
1,659 
1,584 
1,563 
1,557 
1,538 
1,515 
1,466 
1,294 
1,145 
1,104 
1,030 
1,015 

918 
86 1 

-0.9% 
3.8% 
1.0% 
0.1% 
2.0% 
4.9% 
1.5% 

-1.3% 
0.6% 
1.8% 
1.2% 
2.0% 
1.2% 

-1.6% 
-0.3% 
3.9% 

-1.5% 
3.7% 
2.3% 
1.4% 

-0.2% 
1.7% 
0.7% 

4.1% 1% 
5.0% 16% 
3.4% 16% 
2.4% 9% 
1.9% 43% 
3.7% 61% 
3.9% 30% 
5.1% 22% 
3.9% 5% 
6.5% 58% 
0.1% 32% 
5.0% 13% 
2.5% 38% 
4.7% 13% 
2.1% 25% 
3.5% 41% 
1.2% 22% 
5.2% 25% 

-0.9% 45% 
4.8% 33% 
3.4% 31% 
1.8% 19% 
3.3% 37% 

17% 
24% 
19% 
19% 
5 % 
1% 

22% 
14% 
21% 
4% 
7% 

29% 
3% 
13% 
14% 
4% 
5% 
19% 
3 % 
3% 
3% 
6% 
3% 

57% 8.96 
37% 6.43 
45% 6.78 
51% 8.19 
33% 6.25 
24% 6.36 
31% 6.65 
42% 6.17 
49% 7.62 
24% 5.60 
38% 5.82 
36% 6.39 
30% 6.15 
46% 6.56 
40% 5.72 
36% 5.98 
51% 6.83 
36% 6.73 
28% 5.12 
37% 5.49 
43% 5.95 
48% 5.98 
38% 5.62 

22% 47% 
22% 35% 
23% 35% 
25% 38% 
25% 34% 
32% 45% 
26% 35% 
23% 32% 
23% 38% 
25% 34% 
23% 30% 
25% 36% 
27% 35% 
24% 35% 
20% 29% 
23% 32% 
30% 43% 
24% 31% 
19% 26% 
17% 25% 
25% 34% 
22% 30% 
23% 31% 

Choco 819 -0.3% 2.5% 37% 1 % 38% 5.11 23% 29% 
Source: Own elaboration based on data from DANE. 

1.11 The report i s  organized into five chapters. The next chapter reviews the main policy 
instruments for competitiveness and illustrates them with selected experiences in establishing 
and undertaking strategies for sub-regional development. Two layers are central to the analysis: 
(a) policies aiming at encouraging national or foreign f i rms to locate in a specific sub-region, and 
(b) instruments (e.g., accountability, budgeting and protocols) to promote coordination and 
cooperation among actors. The chapter also reviews the recent efforts made by the central 
government o f  Colombia on the implementation o f  competitiveness policies at the sub-regional 
level. 

1.12 Chapter 3 explores the trends in regional development and competitiveness in Colombia. 
An econometric exercise that i s  presented shows that the impact o f  the trade liberalization 
process can indeed be a very important driver o f  f i rms '  location in Colombia, and that the 
evolution o f  f i rms '  locations has to be carefully followed by the central government. 

1.13 Chapter 4 explores the 2006 Investment Climate Survey (ICs) on Colombia. It starts with 
an assessment o f  the different aspects o f  the investment climate (IC) in selected Colombian 
regions, and, in areas where best practices can be followed, a benchmarking exercise was 
conducted. It used a series o f  both hard-data and perception-based indicators on the investment 
climate in four regions - Barranquilla, Bogota, Cali and Medellin. The analysis focuses on four 
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main categories in which sub-regional variances were expected to be significant: (a) 
infrastructure, (b) markets, (c) sk i l ls  and technology, and (d) government effectiveness. An 
econometric analysis was undertaken to evaluate the impact o f  the I C  on the productivity o f  
Colombian f i r m s  under the assumption that the constraints differ from region to region. Five 
groups o f  I C  variables were identified: (a) infrastructure (b) red tape, corruption and crime, (c) 
finance and corporate governance, (d) quality, innovation and labor skills, and (e) other control 
variables. 

1.14 Chapter 5 reviews the economic interregional l i n k s  in Colombia, which are generally 
perceived to be weak; the freight transport difficulties across the territory appears to be one o f  
the potential causes, which has reduced the potential competitiveness o f  the country and its sub- 
regions. The performance and condition o f  the freight logistics system has been reviewed, and 
the findings confirm that Colombia i s  experiencing some severe shortcomings, not restricted 
solely to infrastructure but to a more complex range o f  transport services regulation, private 
sector development and trade facilitation. A brief survey o f  some value chains suggests that - 
under the new international trade scenario -the l o w  spatial interaction that characterized 
Colombia’s economy may experience an increase. The chapter ends with pol icy 
recommendations on the transport-logistics sector, which may contribute to enhancing sub- 
regional competitiveness. 

1.15 Human capital and innovation are key drivers o f  competitiveness and they are explored in 
Chapter 6. After discussing trends at the national level, an analysis o f  the human capital and 
technological endowments o f  the Colombia’s departments is carried out, focusing on years o f  
education o f  the labor force by sub region, and exploring relationship between location o f  
researchers and investment in R&D, as well as between the latter and GDP per capita. 
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CHAPTER 2 - POLICIES FOR SUB-REGIONAL 
COMPETITIVENESS IN COLOMBIA 

This chapter analyzes relevant aspects o f  policies aiming to improve sub-regional 
competitiveness in Colombia. It reviews basic concepts and illustrates them with selected 
experiences in establishing and undertaking strategies for sub-regional development. Two layers 
are central to the analysis: (a) policies aiming to encourage national or foreign f i r m s  to locate in 
a specific sub-region; and (b) instruments (e.g. , accountability, budgeting and protocols) to 
promote coordination and cooperation among actors. The chapter also reviews the recent efforts 
made by the central government o f  Colombia on the implementation o f  competitiveness policies 
at the sub-regional level. 

2.1 Competitiveness 

2.1. 
means of promoting long run economic growth through increases in productivity. These 
policies are thus a subset o f  the policies directed toward regional development. A substantial 
portion o f  these regional development policies are related to social distress and poverty 
alleviation, and they involve equity-oriented social policies, such as transfers. Policies focusing 
on growth span a wide array o f  instruments, from direct intervention - credit subsidies and tax 
incentives to f i r m s  locating in areas where the government aims at boosting economic growth - 
to more passive policies encompassing actions such as the provision o f  infrastructure and/or 
labor training, regional marketing or branding efforts, etc. Sub-regional competitiveness policies 
also rely on the effective integration o f  economic sectors, including research and development 
(R&D), innovation and education, and these policies require cooperation f rom across 
government levels and neighboring regions. Additionally, they often involve spatial development 
planning (e.g., development o f  infrastructure networks and zoning) within implemented 
strategies. 

Policies to increase competitiveness at the sub-regional level are those pursued as a 

2.2. Why should governments pursue competitiveness policies at the sub-regional level? 
The most compelling case for regional development policies i s  the failure of market 
mechanisms to address coordination problems. These problems affect both the private and 
public sectors. Neither f i r m s  nor households may locate in remote regions unless infrastructure 
and/or skilled labor are already available. But public infrastructure investments in such regions 
will not pay o f f  unless users are present to take advantage o f  them, while skilled workers may 
simply not migrate unless they have the prospects o f  finding work. The problem o f  coordination 
failure tends to justify a prominent role for the public sector in coordinating investment and 
production decisions o f  different entrepreneurse2 

* For a detailed discussion, see World Bank (2007a). There are also socio-political motivations: efforts to promote 
growth in lagging regions are often prompted by fear o f  massive migration into cities or for reasons o f  territorial 
integrity. 
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2.3. In  promoting the competitiveness o f  sub-regions, central governments sometimes 
have to face the trade-offs between the spatial distribution of economic activity and 
economic efficiency. Economic growth does not spread out as evenly throughout an area due to 
spatial externalities that create cost-savings and greater profits in certain regions compared with 
others. When jobs and f i rms’  locations do not match the population distribution, lagging regions 
consistently concentrate unskilled population without jobs. Voters’ representatives in lagging 
regions could promote policies to reverse agglomeration trends by deploying substantial fiscal 
resources to promote competitiveness o f  their regions, as i s  the case in some countries. As fiscal 
resources are limited, the required strengthening o f  competitiveness in leading regions may face 
financing shortfalls and reduce competitiveness o f  the whole economy. This does not mean that 
most resources should be devoted to leading regions, but it highlights the trade-offs that naturally 
arise due to the forces behind economic agglomeration. 

2.4. Establishing policies at the sub-regional level i s  further complicated by the 
interdependency and required interaction of many actors in the development of sub- 
regional strategies. The achievement o f  policy objectives in the sub-regions often requires the 
intervention o f  different levels o f  government with their respective “weights” being determined 
by the degree o f  decentralization o f  a specific country. It also requires the participation o f  
different entities (e.g., private and public-private agencies). Such complex arrangements lead to 
the establishment o f  contracts between government levels and to the development o f  
coordination mechanisms with non-governmental agencies3 

2.5. Furthermore, competitiveness should not be seen as a static concept - it changes 
over time as a reaction to exogenous impacts; policies should take this into account. One 
such impact is, o f  course, related to the trade liberalization process. The design o f  
competitiveness policies for sub-regions in Colombia, for instance, should take into account not 
only the observed differentials in income or productivity but also the expected movements put in 
place by the change o f  relative prices associated with a free trade agreement with the U S  and 
other countries. From a theoretical point o f  view, there are different views on how the opening 
up o f  an economy affects regional competitiveness. Based on N e w  Economic Geography 
models, one can argue that a liberalization o f  trade with the U S  makes locating closer to the US 
market more profitable, thereby shifting f i r m s  toward the Atlantic coast. From an empirical point 
o f  view, it has been observed a remarkable persistence in the pattern o f  industry regional 
distribution over long periods o f  time, even after significant changes in the economic 
en~ i ronmen t .~  Recent evidence from Mexico before and after NAFTA (Aroca, Bosch and 
Maloney, 2005) concludes that the post-liberalization period i s  not especially tied to moving 
business activity closer to the U S  border. 

2.2 Policy Instruments for Competitiveness at the Sub-Regional Level and Some 
Lessons from the International Experience 

See OECD (2007). 
The case o f  Brazil i s  interesting, with a seemingly unbending regional distribution o f  income even after some 

changes in the pattern o f  f i r m s ’  geographical distribution after the liberalization o f  the economy in the early 1990s. 
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2.6. Below, the main policies and instruments that are used to promote competitiveness at the 
sub-regional level are discussed. Beginning with more general policies, such as infrastructure 
and human capital, the discussion then moves on to more specific and targeted interventions. 
Country cases are provided as examples o f  successes and failures o f  each specific policy. 

Infrastructure 

2.7. Improved infrastructure and logistics may bring significant short- and long-term 
benefits to a region. Infrastructure investments remove some o f  the characteristics that inhibit 
potential investors in lagging regions, such as poor transportation l inks,  lack o f  suitable sites for 
expansion and poor telecommunication networks. Investments in physical capital in lagging 
regions can be seen as a second-best policy, as the first-best policy would be to  assign public 
investment purely on efficiency grounds so as to maximize national output, and then carry out 
any desired redistribution through taxes and subsidies. However, when there are limitations for 
ex-post redistribution, because o f  limited administrative capacity or political economy reasons, 
redistribution through direct infrastructure provision becomes part o f  a second-best pol icy 
package. Recent literature suggests that infrastructure investments are l ikely to have a strong 
impact on competitiveness in areas where infrastructure i s  scarce, but then the impact can fal l  
abruptly when there i s  already significant infrastructure. A recent survey by de l a  Fuente, cited in 
World Bank (2007a), concludes that “there are sufficient indications that public infrastructure 
investments contribute significantly to productivity growth, at least in regions where a saturation 
point has not been reached. The returns are quite high when infrastructure is scarce and basic 
networks have not been completed but fal l  sharply thereafter.” 

2.8. I t  i s  not only important to take into account hard infrastructure, but also soft 
aspects o f  logistics. A recent World Bank (2005a) report found that the main weaknesses in the 
freight logistics system in Colombia are not restricted to hard infrastructure, but deal with 
regulations and government-managed processes. The report showed that the freight logistics 
complex should be approached with a broader perspective, including transport infrastructure and 
services, business logistics development and trade facilitation processes. Three main problems 
were detected as particularly critical: (a) the trucking industry, (b) public use ports, and (c) 
inspections in international gateways (see Chapter 5). A report on the same topic in Argentina 
also showed that a mix o f  investments in hard infrastructure and improvements in soft logistics 
was necessary in the country; the three areas highlighted in the report that need simultaneous 
action are trade facilitation, business logistics, and transportation, infrastructure and services.’ 

2.9. The European experience i s  an example of  successful policy experiment using 
infrastructure as an instrument for regional competitiveness. The Brazilian case, even with 
some well known mistakes, also offers good examples. Key  instruments for developing 
regional competitiveness in the EU are the Structural Funds, which integrate policies destined to 
improve the competitiveness and productivity o f  regions in order to expand income over the 
long-term. These funds have been crucial to supporting investments in infrastructure, as well as 
in other areas l ike human capital, innovation, etc. In Brazil, opportunities for the non-subsidized 
sub-regions arose from better transport integration. Today, Brazil’s most competitive regions are 
medium-sized urban agglomerations that have attracted f i r m s  that left large cities. Infrastructure 

See World Bank (2006). 
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investments designed to integrate the national economy allowed companies from other sub- 
regions to expand access to markets. However, mistakes were committed as well, especially in 
the 1970s and 1980s, as shown by some mega unfinished projects, l ike the Transamazonica in 
the Northern region and the Fura-Fila in SBo Paulo. 

Human Capital and Innovation Policies 

2.10. I t  i s  widely accepted today that the ability o f  regional economies to withstand 
competition and to adapt to technological change i s  related to their capacity to innovate. 
Indeed, innovation and flexibility are the keys to success in coping with globalization (Sepic, 
2005). Innovation does not necessarily equal high-end technologies but rather any improvement 
which could be introduced at the level o f  local firm production, marketing, management or 
organizational systems. Evidence also exists that regional competitiveness can be enhanced by 
targeting investments on the quality o f  the regional workforce. Education and ski l l  level are 
powerful determinants for regional competitive advantage (World Bank, 2004~). 

2.1 1. The notion that innovation, understood as both the creation o f  new products, devices, 
methods and processes, and the adaptatiodimprovement o f  existing products, devices, methods 
and processes, represents the lifeblood o f  competitive advantage i s  strongly supported by both 
economic growth theory, and policymaker thinking with respect to local development in both 
European and non-European OECD countries. Thus, with respect to growth theory, the basic 
model o f  growth which economists use, known as the Solow-Swan model after Solow (1956) 
and Swan (1956), implies that an economy’s competitive position i s  ultimately doomed to 
stagnation in the absence o f  innovation. (Roberts and Zhang, 2007). 

2.12. There are some caveats, however: education i s  a long-term policy, with lagged 
impact on competitiveness, while fiscal costs are borne in the meantime. The financing o f  
costs may even lead to a decline in competitiveness in the short-run, given the fiscal envelope. 
Another oft-noted caveat points to the fact that merely increasing the skill level o f  a group o f  
workers may not be effective in promoting growth in a lagging region if it leads to the out- 
migration o f  better-skilled workers. Complementary policies, such as investments, etc, should 
thus be adopted. Finally, innovation requires trust: f i r m s  must be flexible and fast in their 
reactions to changes in markets and technologies, requiring them to collaborate with others and 
face risks that are not entirely under their control (Nooteboom, 2006). 

The Business Environment 

2.13. Adverse business climates are another possible constraint on economic development 
in lagging regions. They include soft components like business regulations, credit access, and 
trade facilitation, and they form part o f  any competitiveness policy, with most actions being 
undertaken by a combination o f  central and sub-national governments. Certain elements o f  the 
business climate, such as the legislation governing taxation, labor relations, and trade, are 
supposed to be applied in a uniform manner throughout the country. But administrative practices 
usually vary among regions, even when carried out by officials o f  the central government. Local 
governments have been increasingly focused on actions to overcome regulatory and bureaucratic 
obstacles as a means o f  attracting new investments. 
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2.14. Building a sound environment for the private sector to operate requires the 
implementation of a program of reforms covering different areas. Innovation i s  decisive, but 
other microeconomic reforms are also relevant for productivity growth. Since there i s  
heterogeneity among firms in productivity levels and rates o f  growth, reallocation o f  resources 
from low-productivity to high-productivity f i r m s  leads to an increase in productivity level and 
rate o f  growth. As new f i rms enter and less efficient ones leave the market, a higher productivity 
i s  achieved, not only directly, but also as a result o f  more competition. Fairly inefficient factor 
and product markets, as well as high costs o f  entry and exit may lead f i r m s  to incurring in 
otherwise unnecessary adjustment costs whenever a shock hits an economy. See, among others, 
Caballero, Engel and Micco (2004) and Caballero, Cowan, Engel and Micco (2004) for a 
discussion o f  the role o f  microeconomic flexibility on productivity growth in Latin America and 
in Chile in the end o f  the 1990s. 

2.15. What gets measured gets done. Following the success o f  the global Doing Business 
report, published annually by the World Bank group, there has been an increasing interest in the 
elaboration o f  national Doing Business reports, allowing for benchmarking the business 
environment at the sub-national level. By allowing comparisons within a country, these reports 
are a potent benchmarking exercise, as they often show that the solutions to improving the 
business environment are “around the corner”. In Latin America, reports were already published 
for Mexico and Brazil, in both cases displaying wide variations in the ease o f  doing business and 
helping to trigger reforms at the sub-national and national levels in areas l ike opening and 
closing a business, paying taxes, etc. A similar report i s  currently being prepared for Colombia, 
covering twelve different cities. 

Other Policies 

There i s  a wide array o f  policies that target sub regional competitiveness and can be 
implemented either by local or by central government. This report will not analyze all o f  them 
but rather highlight some that are more frequently used. 
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Clusters 

The cluster approach offers a practical framework for policy makers to organize public and 
private actions (social capital) centered on competitive market forces. The “cluster approach” 
i s  wel l  known through the work o f  Michael Porter and i s  particularly useful for local 
governments, as it offers a pragmatic course o f  action for action plans to  foster competitiveness. 
While there are debates about the concept and theory o f  the cluster approach6, many o f  the policy 
recommendations from the cluster approach (e.g. emphasis on private sector networking, 
regulatory environment, constant learning, etc.) are consistent with the emphasis on innovation 
and human capital accumulation. This tends to be true provided the focus i s  kept on supporting 
existing or emerging clusters in the local economy, rather than trying to create new ones. 

Tax Incentives 

2.16. Credit subsidies and tax incentives to firms locating in areas where growth i s  
desired are widely used instruments. The debate about credit subsidies and tax incentives i s  as 
wide as i s  their use. The two main problems emphasized in the literature are the fiscal costs to 
finance the subsidies and the possible deadweight effect, in the sense that the investments might 
have occurred anyway. The lesson seems to be that aligning industrial policies with regional 
strengths and market forces is a complex task that most l ikely will not pay back. Subsidies and 
tax-breaks have proved to perform poorly in term o f  promoting competitiveness in lagging 
regions. 

2.17. The case o f  Brazil illustrates the problems of relying mostly on subsidies from the 
central government to promote selected industrial sectors in lagging regions; Korea, on the 
other hand, shows positive results, that could be related to other aspects as well. After 40 
years o f  large repeated subsidies, income inequality between Brazilian sub-regions remains high, 
while the fiscal cost o f  industrial policies puts pressure on the federal budgets8 As in the case o f  
Colombia, subsidies in Brazil have helped to relocate economic activity towards lagging regions, 
but have to be maintained for a long period o f  time (the incentives for Zona Franca de Manaus 
are constitutionally mandated, for example).’ Carvalho, et. al. (2006) and Lall, et. al. (2004) 
show that fiscal incentives are weak instruments to promote the location o f  economic activities in 
lagging regions. Targeted protectionist policies may accentuate efficiency problems and divert 
opportunities arising f rom trends in spatial agglomeration. Competitiveness in Korea i s  based on 
strong government intervention and orientation toward foreign markets. The central Government 
deliberately spread industries evenly across the Korean territory, setting up strategic partnerships 
with chaebols (industrial conglomerates), encouraging them to participate by providing tax- 
breaks, training subsidies and tari f f  exceptions. Later on, in the 1980s, the government reoriented 

Martin, R., Sunley, P. (2003). “Deconstructing clusters: chaotic concept or policy panacea?,” Journal of Economic 
Geography, 3 :  5-35. 

Hon and Fallon’s 2002 review o f  regional development incentives concluded that, in general, regional incentives 
merely “inject resources into places that are prone to failure.” 
* Tax expenditures were estimated in 2004 to reach 2.5 percent o f  GDP in Brazil, o f  which 1.4 percent o f  GDP i s  
related to economic affairs (World Bank, 2007b) 

In Colombia, Ley PCiez (Law No. 218 o f  1995) was enacted one year after the river PBez flooded some o f  i t s  
surroundings. I t  includes tax exemptions when investments are made in the following sectors: agriculture, 
construction, manufacturing, mining and tourism. 

6 

7 

9 
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its industrial policy toward high-technology poles. Policies aimed at sustaining a more balanced 
sub-regional development through spreading out economic poles and supporting rural sub- 
regions. The comparative advantage o f  Korea’s urban centers and the mobil i ty o f  high-skilled 
workers ensured that sector shifts did not contribute to worsening regional inequality problems. 
The country succeeded by strategically reacting to external shocks by changing the pattern and 
level o f  public expenditure, and through i t s  unique combination o f  economic openness and 
strong state institutions. Nevertheless, sub-regional disparities persist. 

Sector Structure: Supply Chains 

2.18. The industrial structure o f  a region will influence competitiveness, as high value- 
added sectors will have more influence on regional growth and regional GDP than low 
added-value sectors. In other words, the competitiveness o f  a region will be influenced by the 
productivity o f  i t s  sectors o f  activity. The sectors themselves will be influenced by the intra- 
sector productivity. For example, there can be large differences between high-tech sectors and 
traditional metal-bashing activities. Another example i s  the service sector, where one can have 
tourism services not associated with particularly high productivity levels or, on the opposite end, 
financial and business services characterized by the highest productivity. This i s  also true for 
rural areas where one can find regions with l o w  agriculture productivity and high employment 
or, on the opposite end, regions with high levels o f  agriculture productivity. 

The Institutional Setting: A Cross-Cutting Theme 

2.19. Institutions for sub-regional competitiveness usually refer to necessary 
arrangements to be undertaken by a country so that the private sector development in 
specific geographical areas i s  promoted. Institutions, in the tradition o f  Nor th (1984, 1991) and 
Williamson (1985, 1996), are comprised o f  a l l  organizations deployed by either the private or 
public sectors; they are also made up o f  the interaction protocols between different actors and the 
behavior o f  the private sector in i t s  efforts to compete in domestic and international markets. The 
fol lowing are three types o f  institutions for sub-regional competitiveness policies: (a) public 
entities at the level o f  central government, (b) semi-private entities at the level o f  central 
government, and (c) private entities. Figure 2.1 shows the four stages for a successful sub- 
regional competitiveness strategy. First, i t i s  necessary to establish the institutional mechanisms 
to undertake such a strategy. Second, specific instruments are deployed and integrated based on 
the protocols created to promote cooperation and coordination. 
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Figure 2. 1 : Stages o f  publ ic policies for sub-regional competitiveness 

1-1 
Settingthe National Policy Sub-Regional 

Agenda Implementation Implementation 

Source: Wor ld  Bank Analysis. 

FineTuning 

2.20. Promoting competitiveness relies heavily on the possibility of  diversifying 
production in order to, first, reach out for international markets and, then, promote 
specialization." Diversification o f  supply can be reached through different mechanisms, and 
institutional aspects can play an important role in this regard, such as technological spillovers 
induced by strong R&D centers or universities, specific fiscal incentives l ike free trade zones, 
and clusters. The establishment o f  clusters relies on the ability to strengthen cooperation and 
coordination mechanisms among firms in a specific sector and region. The role o f  the 
government i s  to identify the actions that serve to actually improve the ways that firms interact 
and serve each other in the cluster. The development o f  clusters promotes significant 
productiveness derived from the collective action o f  its participants. It promotes productive 
chains and processes o f  innovation. In these cases, the public intervention aims principally at 
solving coordination and cooperation problems. 

2.21. Peru and Chile offer two good examples o f  coordination and cooperation between 
government agencies and the private sector. Chile is an example o f  best practice in successful 
inter-agency coordination. The example o f  the wine industry illustrates this success quite well  
(Box 2.2). The Peruvian export promotion agency, called PROMPEX, conducts the commercial 
promotion activities o f  Peruvian exports abroad. It also participated in the issuing o f  sanitary 
standards, technical production norms, and the definition o f  best agricultural practices, which 
was later adopted by the Peruvian authorities. The second organization, Fr io Aereo, i s  a group o f  
Peruvian exporters o f  perishable products, such as vegetables, h i t s ,  and flowers, whose goal is  
to  improve transport (mainly air) logistics. 

lo See C A F  (2006). 
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2.22. Other interesting cases in Brazil are successful state-led initiatives, such as Bahia’s 
cerrado and those supporting the development of the agribusiness and footwear sectors in 
the state o f  Ceari. The common feature o f  these cases is that they seem to have focused on 
improving the supply o f  inputs for the development o f  local comparative advantages (i-e., 
infrastructure, labor training and technology), rather than trying to direct product market 
 outcome^.'^ 

2.23. In sum, institutional building plays a decisive role in crafting sub-regional policies 
for competitiveness, as the identification of political economy forces and economic 
opportunities will always be imperfect. There are inherent difficulties for the central 
government or planner when aiming at identifying what are the key opportunities at the sub- 
regional level. First, i t has to balance the ability o f  sub-regions to undertake the strategies with 
the fact that some agents will push hard for opportunities. It is difficult for the government to 
know whether the sub-regions are actually capable o f  handling the responsibilities. By selecting 
those that provide information it could miss highly profitable alternatives. By selecting best 
alternatives technically it could end-up with policies that are inconsistent with sub-regional 
capacities. A holistic approach should be adopted in solving the puzzle o f  matching opportunities 
to sub-regions. On the one hand, the central government has to consult the local political 
economy and its capacities, as was done in Colombia with the Internal Agenda, a large effort 
aimed at identifying sub-regional opportunities based on the regional political economy. O n  the 
other hand, i t should check the realism o f  opportunities being considered by trying to select few 
opportunities that are consistent with capacities at the local level. 

’I World Horticultural Trade & US. Export Opportunities: World Asparagus Situation & Outlook, Foreign 
Agricultural Service, U.S. Department o f  Agriculture (August 2005) at 1 (data provided for 2004). The United 
States “is Peru’s top market, accounting for 75 percent o f  Peru’s fresh asparagus exports in 2004.” 

See Rodriguez and Humberto (2004). 
For details on local economic development illustrated with cases at the state-level, see World Bank (2005). 
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2.24. A tailor-made approach to regional development based on the diagnosis of  a 
particular region’s comparative advantages and the constraints on i t s  development seems 
to be the most sensible strategy. Sub-regions have different characteristics (urban, rural, 
industrial, intermediate, etc) that demand specific and diverse policy and investments needs. 
Therefore, to improve sub-regional competitiveness, policies must be capable o f  adapting to 
these different needs. In each stage, a non-trivial conjunction o f  ingredients i s  necessary. For 
example, coming up with a successful strategy for coordination and cooperation among agencies 
requires more than merely the willingness to do it. Other stages and their components also imply 
finding the right institutional arrangement, which could be either the organizations themselves or 
the protocols used to group together their actions. 

2.25. Finally, as growth strategies are, to large extent, experimental exercises, the 
implementation o f  monitoring and evaluation systems, and retaining flexibility in the use o f  
instruments, i s  decisive. In lagging regions it i s  necessary to develop capacity-building for 
monitoring and evaluation because the policies, as previously discussed, depend critically on the 
local institutions’ participation and interaction with the central government. Even the best system 

l4 Visser (2004). 
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o f  monitoring and evaluation will be o f  l i t t le  use if there i s  no flexibility in adapting the 
instruments. 

2.3 Colombia’s Institutions for Sub-Regional Competitiveness 

2.26. Institutions for competitiveness in Colombia have existed for more than twenty 
years. Several years exchanging best practices on doing business with international partners led 
to public agencies in charge o f  trade promotion and competitiveness with similar structure and 
capacity level o f  their international peers. Trade promotion has included subsidies to specific 
sectors, commercial missions, datacenters, subsidized credit lines, and many other instruments. 
Rather than evaluating what has worked and what has not, it i s  more important to recognize that 
institutions have evolved creating an environment that represent one o f  the strongest 
opportunities for Colombia’s competitiveness. The recently created System for National 
Competitiveness has consolidated a very modern set o f  transversal policies with the ability to 
respond to local and sector demands. 

2.27. The Colombian Economic Modernization Program of the early 1990s was intended 
to make the export sector one of the engines of economic growth. These constitutional 
reforms, in addition to reforms in the financial sector, banking, labor and trade, were promoted, 
and institutions were transformed created to make economic modernization viable. The Strategic 
Export Plan o f  1999-2009 set the road map for strengthening the Colombian production sector 
and steering it toward the international market. 

2.28. In  2006 the National Productivity and Competitiveness Committee (NPCC) was 
created. This entity has concentrated i ts  efforts on firm-level competitiveness by improving the 
investment climate, increasing and diversifying exportable goods in an effort to consolidate and 
increase foreign investment. This scheme i s  coordinated by the National Competitive 
Commission (CNC), which i s  part o f  the Senior Advisory for the Competitiveness and 
Productivity. I t s  main purpose i s  to recommend to the national government a general and sector 
policy on competitiveness, productivity and foreign trade in goods, technology and services. 

2.29. Colombia has many agencies in charge o f  promoting the country’s competitiveness, such 
as: 

0 Proexport i s  responsible for promoting non-traditional exports; it provides support and 
comprehensive advice on international marketing to Colombian entrepreneurs. It also identifies 
market opportunities, devises market-penetration strategies, and develops trade fairs in Colombia 
and abroad. 

Bancoldex (Foreign Trade Bank o f  Colombia) i s  a semi-public entity that operates as 
second tier bank offering financial services to companies involved in Colombia’s foreign trade. 
Through partner banks, it offers financing for importers o f  Colombian goods and services. 

The Ministry of Commerce i s  responsible for leading international negotiations related 
to investment in the framework o f  the WTO; identify opportunities for improvement o f  the legal 
framework oriented towards investment climate. 

Coinvertir (The Invest in Colombia Corporation) i s  a semi-public entity that promotes 
and facilitates the development and consolidation o f  foreign investment initiatives in Colombia. 
I t  provides legal assistance, economic information and direct support to potential investors. 

0 
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0 Red Colombia Compite (Colombia Competes Network) was designed as a National 
Productivity and Competitiveness Policy program whose basic objective i s  to preserve and boost 
the positive aspects o f  the production environment, to correct or eliminate the factors that 
hamper efficiency, and to introduce the elements needed to enhance and modernize that 
environment as a function o f  the demands o f  the national and international markets. 

Colciencias i s  a network supported by the National Science and Technology System. It i s  
in charge o f  technology innovations for new products and processes as wel l  as training to build a 
new business culture that is innovative and capable o f  assuming the challenges o f  international 
trade. 

0 

2.30. The current administration has sought to forge links among current agents, 
programs and instruments. Efforts are focused on the fol lowing activities: linking research 
centers and export competitiveness agreements; increasing business sector interaction with 
universities, including technical training; creating financial instruments for technological 
development; linking the Science and Technology Network with the National Learning Service 
(SENA); and preparing training and certification projects in information technology. 

2.3 1. The adoption of  pro-export public policies i s  a key component of these entities, but it 
i s  not enough. The public sector will have to play an important role in correcting market 
imperfections, strengthening the institutional mechanisms that favor discoveries, and facilitating 
the collective action o f  companies that take part in productive clusters that are hampering the 
innovative process. In addition, the state should try to  attract foreign direct investment in order to 
maximize the spillover effects on the local economies and provide productivity benefits. To 
make use o f  the benefits that this investment can contribute to the sub-regional economies, there 
must be improvements to the capacity o f  the domestic absorption o f  new organizational 
processes and productive technologies. 

2.32. Sub-national governments have an important role in the preparation and execution 
of competitiveness policies in Colombia. Better macroeconomic conditions and consequent 
greater focus on micro determinants o f  growth have led, throughout the world, to an increased 
involvement o f  sub-national government in economic development policies. Given the full 
spectrum o f  microeconomic factors that influence the quality o f  the business environment and 
ultimately productivity, the number o f  relevant decision makers naturally increases. The central 
government i s  o f  course st i l l  a key actor, but no longer the only one. Local and regional 
governments are often much closer to the conditions that affect companies most, and they control 
many o f  the investments that are needed to upgrade business environments. In Colombia sub- 
national governments are responsible for a significant part o f  the expenditures related to 
competitiveness, l ike education and transport, and may increase their participation with the 
expected increase in transfers. As the efficiency in spending at the sub-national level shows high 
heterogeneity (World Bank 2007), it seems important to adopt measures to improve quality o f  
spending. Suggestions presented in a recent World Bank report (WB 2007), like a clearer 
assignment o f  responsibilities in the area o f  transport, work on a more complete decentralization 
in education and expanding un-earmarked resources for departments are key to provide 
conditions for more effective role o f  sub-national governments in the competitiveness agenda. 
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2.2. I t  i s  essential that the sub-regions consolidate a favorable environment for the 
discovery o f  new activities that encourage innovation. The promotion o f  innovation systems i s  
a mechanism that promotes the coordination and cooperation among companies, universities and 
public entities. This symbiosis can generate a major productive diversification and expand the 
export o f  goods and services. 

2.33. A more active strategy aimed at promoting FDI can be worthwhile. Foreign direct 
investment generates the transfer o f  tangible and intangible assets, which brings along 
technology and training to the workforce, creates jobs, develops production processes, and 
strengthens trade l i n k s  and the country's export capacity, thereby improving i t s  competitiveness. 
More importantly, quality FDI helps to create spillovers that strengthen clusters in specific areas 
by establishing a supply chain and helping to improve highly qualified inputs that can be used in 
other related industries, such as a stronger pool o f  engineers. Colombia has made substantial 
efforts at improving the investment conditions and climate for Colombians and foreigners 
wishing to invest in the country. This improvement should be complemented by a more strategic 
quest for investment partners, who may need more than merely transversal conditions. 

2.34. The 
SMEs and 
with lower 

design and implementation o f  programs to strengthen the competitiveness of  
MSMEs in lagging regions i s  based on stronger use o f  technology. Sub-regions 
human capital, weaker education systems, and fewer technology and computing 

resources may s t i l l  be the most affected by the lack o f  connectivity and competitive base. Today, 
higher competitiveness o f  the agricultural sector, a very important sector for the development o f  
Colombia's lagging sub-regions as clearly shown by the Agenda Interna, requires the adoption o f  
technology in the production process, as well as communications and information. Therefore, 
sub-regions should increase their use o f  information technologies for education in rural areas and 
provide training on educational-entrepreneurial activities based on computing. 

2.35. Colombian entrepreneurs require a great deal of training in information and 
communications technologies. New technologies and an increased adoption o f  technological 
innovation are essential elements for increasing productivity and improving competition. A 
regional study i s  required to identify the main challenges and needs facing information and 
communications technology enterprises resulting from regional competition. This initiative will 
help to define the policies and measures aimed at implementing adequate standards for 
participation in international markets. 
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CHAPTER 3 - COMPETITIVENESS OF THE SUB-REGIONS OF 
COLOMBIA 

This chapter presents the trends in regional development and competitiveness in Colombia. It 
starts with a discussion o f  national trends in total factor productivity, followed by an overall 
description o f  sub-regional economic structure, showing i ts  diversity across sub-regions, 
followed by a discussion on trends and regional convergence in the country. Next, it focuses on 
competitiveness and total factor productivity (TFP) at the sub-regional level. Finally, an 
econometric exercise i s  presented, focusing on the drivers o f  f i rms ’  location in Colombia. 

3.1 Productivity and Competitiveness at the National Level 

3.1. Colombia has been lagging in terms of  its productivity performance in the last three 
decades (Table 3.1 and Figure 3.1). I t s  performance since 1995 has been quite disappointing. For 
the periods 1996-2000 and 2001-05, TFP was -1.40 and 1.36, respectively. Colombia’s 
productivity performance was below the LAC average for the period 1996-2000 and about the 
regional average for the 2001-2005 period. As for the relevance o f  TFP in explaining growth 
fluctuations, the last row in Table 3.1 indicates that the share o f  cross-country growth 
fluctuations explained by TFP would have ranged between 56 percent in the 1981-85 period and 
91 percent in the 1991-95 period. For the whole period being considered, the average would be 
75 percent (Le., for the LAC sample, differences in TFP may explain almost 75 percent o f  cross- 
country differences in growth rates). If the average TFP rate over the period 197 1-2005 were to 
be computed, Colombia would have experienced an average productivity growth o f  1.5 percent 
per year. This rate would be similar to that for Sub-Saharan African and below that for East Asia 
(3.8 percent) and the OECD (2.8 percent). Thus the urgency for Colombia to improve conditions 
to secure higher TFP growth. 

3.2. Yet LAC performance was generally disappointing when compared to other 
regions. Figure 3.2 presents results o f  the exercise for the median country o f  each regiodgroup 
o f  reference. It suggests that TFP growth in LAC has not been particularly high. In fact, with the 
exception o f  the periods 1971-75 and 1991-95, LAC’S TFP growth rates have been below those 
o f  most o f  the other regions. For example, in the period 2001-2005, the only regiodgroup that 
had a TFP growth lower than Latin America (1.1 percent per year, on average) was the OECD 
(0.77 percent per year, on average). The opposite happened to the productivity performance o f  
East and South Asia, the Middle East and North Africa and even Sub-Saharan Africa, where the 
average TFP growth rate was around 2 percent per year. Similarly, over 1976-1980, TFP growth 
was around 2 percent per year for Latin America, but this was a period when East Asia had a 
TFP growth rate above 4 percent per year and the Middle East and North Africa, South Asia and 
the OECD had TFP growth rates o f  around 3 percent per year. More dramatically, during 198 1 - 
85 and 1996-2000, LAC i s  clearly the worst performer in the sample with average annual TFP 
growth rates o f  -1.83 percent and 0.20 percent, respectively. 
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Table 3. 1: Total factor productivity in Latin America, selected countries 

Country Growth Period 
Component 1970-75 1975-80 1981-85 1985-90 1991-95 1996-2000 2001-05 

Argentina GDP 3.10 2.81 -2.54 -0.47 6.55 2.58 1.99 
Capital -0.84 0.72 -1.30 -1.66 0.70 2.09 -0.73 
Labor 1.53 0.93 1.24 1.40 1.70 1.40 1.39 
TFP 2.5 1 1.97 -2.76 -0.65 5.25 0.90 1.45 

Bolivia GDP 5.79 2.05 -1.93 2.21 4.10 3.44 3.01 
Capital -3.10 -1.29 -3.18 -1.83 0.93 4.26 0.88 
Labor 2.43 2.54 2.40 2.56 2.35 2.40 2.45 
TFP 5.18 0.77 -2.49 1.10 2.21 0.42 1.08 

Brazil GDP 10.27 6.67 1.09 2.01 3.13 2.24 2.19 
Capital 1.95 3.96 1.08 1.73 0.77 1.68 1.06 
Labor 3.09 3.11 2.66 2.37 2.30 2.25 1.74 
TFP 7.58 3.27 -1.02 -0.14 1.36 0.19 0.68 

Chile GDP -1.36 7.26 0.89 6.73 8.69 4.16 4.39 
Capital -2.63 -1.92 -1.07 2.09 6.58 7.26 5.46 
Labor 2.59 2.69 2.23 1.94 1.71 1.75 1.75 
TFP -1.81 6.46 0.01 4.73 4.98 0.15 1.11 

Colombia GDP 5.65 5.37 2.24 4.94 4.13 0.92 3.42 
Capital -1.39 0.29 2.12 2.60 4.35 2.44 2.07 
Labor 3.23 3.27 3.12 2.53 2.44 2.25 2.07 
TFP 4.04 3.15 -0.52 2.39 1.03 -1.40 1.36 

Costa Rica GDP 6.04 5.24 0.28 4.59 5.47 4.93 3.71 
Capital -1.07 2.41 -0.62 2.25 4.05 4.72 4.56 
Labor 3.74 4.05 3.39 2.69 2.89 3.30 2.89 
TFP 3.60 1.64 -2.03 2.02 2.27 1.24 0.37 

Ecuador GDP 8.71 5.27 1.37 2.73 2.67 0.94 4.95 
Capital 3.21 6.19 2.43 1.06 1.51 0.58 1.72 
Labor 3.26 3.29 3.34 3.21 2.89 1.99 1.91 
TFP 5.47 0.96 -1.65 0.27 0.27 -0.55 3.11 

El Salvador GDP 4.61 -0.02 -2.78 2.06 6.18 3.06 2.19 
Capital -2.74 -0.41 -3.13 -1.52 2.33 3.26 3.03 
Labor 2.95 2.36 1.12 2.26 3.19 2.55 2.28 
TFP 4.05 -1.22 -2.11 1.39 3.35 0.21 -0.41 

Jamaica GDP 1.77 -3.26 0.40 4.99 2.39 -0.08 1.52 
Capital 0.05 -3.06 -0.99 0.66 3.12 1.91 0.60 
Labor 2.13 2.79 2.85 1.08 1.20 1.05 1.15 
TFP 0.47 -3.71 -0.91 4.08 0.42 -1.47 0.59 

Mexico GDP 6.26 7.11 1.94 1.68 1.53 5.45 1.82 
Capital -0.01 2.33 2.18 0.65 2.43 3.28 3.35 
Labor 3.19 3.27 3.33 3.26 2.78 2.13 1.71 
TFP 4.5 1 4.26 -0.87 -0.41 -1.09 2.81 -0.63 

Panama GDP n.a n.a 3.44 -0.67 5.49 4.63 4.16 
Capital n.a n.a -3.21 -4.20 0.38 3.09 1.03 
Labor n.a n.a 3.19 2.86 2.61 2.37 2.18 
TFP n.a n.a 1.98 -1.62 3.48 2.07 2.29 

Paraguay GDP 6.72 11.07 1.67 3.89 3.24 0.72 1.90 

Labor 3.17 4.00 3.17 3.38 2.93 3.27 3.04 
TFP 5.48 5.65 -2.60 0.55 -0.07 -2.01 0.68 

Capital -0.60 6.79 5.32 3.31 3.66 2.21 -0.53 
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Table 3. 1: Total factor productivity in Latin America, selected countries (cont) 
Country Growth Period 

Component 1970-75 1975-80 1981-85 1985-90 1991-95 1996-2000 2001-05 
Peru GDP 4.99 2.28 0.32 -1.90 5.48 2.46 4.09 

Capital -1.39 -0.63 0.09 0.04 1.59 3.67 1.63 
Labor 3.09 3.18 3.05 2.79 2.37 2.18 2.10 
TFP 3.87 0.78 -1.43 -3.49 3.45 -0.38 2.20 

Trini. & Tobago GDP 2.74 7.88 -2.25 -2.24 1.39 4.95 7.68 
Capital -0.42 2.37 1.85 -2.08 2.72 2.83 2.38 
Labor 2.15 2.44 1.92 0.47 1.67 1.93 1.16 
TFP 1.38 5.46 -4.14 -1.92 -0.61 2.74 6.14 

Uruguay GDP 1.50 4.55 -3.78 3.87 3.94 2.11 0.99 - .  

Capital -3.85 0.75 -1.75 -2.34 0.74 2.05 -1.62 
Labor -0.03 0.57 0.54 0.69 0.79 0.61 0.81 
TFP 3.14 3.90 -3.36 4.46 3.17 0.89 1.20 

Venezuela, RB GDP 2.95 2.45 -0.93 2.59 3.45 0.75 2.30 

Labor 4.34 4.41 3.50 2.75 2.77 2.61 2.45 
TFP 1.61 -0.79 -2.24 1.77 1.89 -2.11 0.46 

Capital -2.05 1.92 -1.14 -1.36 0.19 3.15 1.17 

YO o f  growth fluctuations 
explained by TFP 62 64 56 84 91 78 86 
Note: n.a means not available. 
Source: World Bank. (2007e). Calculations use WDI data for GDP, labor growth and gross investment. Capital i s  
computed using an inventory rule assuming a 7 percent depreciation o f  the capital stock and an initial capital to 
output ratio o f  5. The share o f  capital comes from Loayza, et. al. (2004). 

Figure 3. 1: TFP change in selected Latin American Figure 3. 2: TFP: RegionaVgroup comparisons, 
countries, 200 1-2005 (percent) 1970-2005 
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3.2 Sub-Regional Economic Structure 

3.3. Colombia has a widely diversified distribution o f  economic structures across sub- 
regions. Figure 3.3 presents the structure o f  production in Colombia's sub-regions, broken down 
into five economic sectors - (a) primary, (b) manufacturing, (c) services, (d) commerce and (e) 
construction and government. Sub-regions are sorted by the sum o f  non-primaryhon- 
government sectors to give a sense o f  specialization in more modeddynamic sectors, which 
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should initiate the challenge o f  defining strengths and weaknesses o f  the largely different sub- 
regions. 

Figure 3. 3: Economic structure o f  Colombia’s sub-regions, 2005 (percent) 
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Source: Based on DANE’S Sub-Regional Accounts. 

3.4. Manufacturing production i s  concentrated in seven main Colombian cities. 
However, an important number of manufacturing firms are located in non-metropolitan 
urban agglomerations, such as smaller cities near Bogota or  Cali. Almost 70 percent o f  the 
manufacturing f i r m s  are located in Colombia’s four main metropolitan areas (Le., Barranquilla, 
Bogota, Cali  and Medellin), but they represent only around 55 percent o f  manufacturing 
revenues. A relevant number o f  firms in the food & beverage and metal sectors are located in 
small urban areas in Cundinamarca, Norte de Santander, Tolima and Valle (Table 3.2). An 
instrument to assess industry concentration i s  the Herfindahl-Hirschman index (HHI); as sub- 
regions reduce their participation in the manufacturing sector, the HHI increases. Figure 3.4 
shows that concentration i s  higher in cities with relative lower number o f  f i r m s  (i.e., 
specialization rather than diversity drives their competitive advantage). The group o f  specialized 
cities includes Cartagena, Manizales and Pereira. In the other extreme, diversified cities are those 
in which the strength o f  local markets is higher and includes Bogota, Cali and Medellin. 
Bucaramanga and Barranquilla are in between (but increasingly specialized): neither as diverse 
as the large cities nor as specialized as the first group. The group ‘other’ i s  not relevant to this 
analysis because it i s  does not represent a single urban agglomeration. 

3.5. Services are more concentrated in the main metropolitan areas than are 
manufacturing firms, especially in Bogota. Traditionally, with manufacturing gentrification, 
the services sector increasingly agglomerates in former industrial areas, as it i s  the case in the 
United States and Brazil. More efficient urban centers have become the locus o f  industrial 
activities, l ike in the Chinese or Midwest American cities. Services for both firms and 
individuals are substantially concentrated in Bogota, presenting an increasing trend in spite o f  the 
growth o f  other large urban centers, such as Cali  and Medellin. In addition, other sub-regions, 
such as Boyaca, Cauca, Cordoba, Cundinamarca and Sucre, have become increasingly important 
in the provision o f  business services during the period o f  1990-2005. In addition to Bogota, 
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regarding personal services, Atlantico, Bolivar, and Cordoba have also increased their 
participation between 1990 and 2005 (Figure 3.5).15 

Table 3.2: Colombia: Distribution o f  manufacturing 
f m s  by sub-region and sectors, 2002 (percent) 

Figure 3. 4: Concentration o f  Manufacturing Firms 
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Figure 3. 5: Colombia: Distribution o f  services by sub-region, 2005 (percent) 
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3.6. The share o f  Colombian firms exporting their products increased substantially 
between 1993 and 2002. The Colombian manufacturing sector widely increased i t s  export 
orientation in this 9-year period (Figures 3.6a and 3.6b). Firms located in regions other than 
Bogota are more export-oriented, which points to the following two facts: (a) the attraction 
generated by local demand i s  stronger in Bogota, and (b the competitiveness o f  Colombia's 
f i r m s  may also rely on the buying ability o f  local markets.' 2 

Business services comprise activities such as finance, insurance, real state, software, and consultancy, while 

See Chapter 4 for additional evidence fiom the Colombia 2006 Investment Climate Survey. 

15 

personal services refers to activities l i ke  lodging, restaurants, and entertainment. 
16 
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Figure 3.6: Proportion o f  exporting f m s ,  1993 and 2002 (percent) 
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3.3 Economic Convergence among Sub-Regions 

3.7. Colombia i s  characterized by the persistence of large disparities between Bogota 
and the other sub-regions. Studies have found mixed results on whether or not there i s  
convergence on regional income per capita in Colombia. Over a 25-year period, no sub-region 
presented an income per capita greater than 50 percent o f  Bogota's (see vertical axis in Figure 
3.7). From 1975 to 2000, only Caldas, Cundinamarca and La Guajira were able to partially close 
the income gap with Bogota (Group A). In most o f  the other sub-regions, the income gap with 
Bogota widened; these sub-regions can be classified into three groups based on their income 
level: (a) low-income (Group B), including Caqueta, Cauca, Choco, Cordoba, Magdalena, 
Nariiio, Norte de Santander and Sucre; (b) middle-income (Group C), including Bolivar, Boyaca, 
Cesar, Huila, Meta, Quindio, Risaralda, Santander and Tolima; and (c) high-income (Group D), 
including Antioquia, Atliintico, Valle and Bogota. 

3.8. During the period 1975-2000, income grew faster than population in all Colombian 
sub-regions; however, L a  Guajira was able to double its 1975-income. When Colombia grew 
at i t s  fastest rates during the early 1970s (the import substitution model), most sub-regions grew 
faster than Bogota. After 1990, Bogota grew faster than any other sub-region in the country. The 
crisis o f  the late- 1990s affected the whole Colombian economy, particularly the sub-regions o f  
Atlantic0 and Valle (Figure 3.8). 

3.9. Colombian sub-regions differ significantly in terms of competitiveness, ranging 
from those that can and are competing in international markets to those that require 
special attention. Using indicators o f  economic and social development (e.g., GDP level  and 
growth, and export orientation) and knowledge and innovation indicators (see chapter 6), the sub 
regions in the country can be grouped in four different categories (Figure 3.9). The f irst two 
groups are comprised o f  sub-regions that can compete internationally. The difference between 
them being the degree o f  local specializatioddiversification: Antioquia, BogotdCundinamarca 
and Valle already show a degree o f  economic diversification, while Bolivar, Boyaca and the 
coffee region are highly specialized sub-regions. In addition, Atliintico and Santander are in 
between these two groups. The third group, called "poles for local development", i s  formed by 8 
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sub-regions, which present an intermediate level o f  economic development and knowledge 
indicators but lack important instruments to compete and grow. Finally, the last group lacks most 
o f  the instruments for growth and competitiveness, requiring special attention. 

Figure 3. 7: Colombia: Sub-regional income per capita relative to Bogota's (percent) 
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Figure 3.8: Average income per capita growth by sub-regions or group o f  sub-regions 
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3.10. Most empirical analyses found that persistence of sub-regional income disparities in 
Colombia persisted. Birchenall and Murcia (1 997) classified sub-regions by three types: (a) a 
few sub-regions where income per capita was consistently higher than the national average, (b) 
the majority o f  sub-regions with decreasing income per capita (in real terms) compared with the 
1960s' levels, but raking in the same init ial  position, and (c) a few sub-regions with per capita 
income levels around the average but showing convergence towards the income per capita o f  
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leading  region^.'^ Bonet and Me ise l  (1999), using bank deposits as a proxy for regional revenue, 
found that lagging regions grew faster than leading regions but without reducing inequalities in 
income per capita distribution for the period 1925-1960. On the other hand, for the period 1960- 
1995, the evidence for both more rapid growth o f  lagging regions and better income distribution 
are weak. They concluded that instead there has been a polarization in the distribution o f  the sub- 
regional income. Soto (1998), using a data panel approach for the period 1960-1995, concluded 
that there was no faster growth o f  lagging sub-regions (absolute convergence), but that there was 
some convergence conditional to high school education and population growth. Bonet (2006) 
showed that the process o f  polarization between Bogota and the other regions persisted during 
the entire period o f  1975-2000. 

Figure 3. 9: Sub-regional competitiveness in Colombia 
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3.1 1. O t h e r  researches found that disparities have either increased or  decreased over t ime 
in Colombia. Rueda (2004) found evidence o f  divergence on regional income per capita during 
the period 1960-1994, disagreeing with Birchenall and Murcia (1997) on the convergence o f  
middle-income regions. She also found that the period 1985-1996 was characterized by a 
persistence o f  inequalities, while divergence occurred from 1960-1 998. Cardenas and Escobar 
(1995) found an annual rate o f  absolute convergence (faster growth o f  lagging regions) o f  4.0 
percent during 1950-1989. When a shorter period o f  time was considered (1960-1989), this 
convergence rate was reduced to 3.2 percent. 

3.12. Li t t le  interregional interaction seems to be one o f  the causes o f  the absence o f  
convergence in Colombia. The existing literature agrees that most sectors are self-sufficient at a 
regional scale in Colombia, with l i t t le interregional interaction, and most forward and backward 

” Following Quah (1993a, 1993b, 1996 and 1997). 
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linkages are concentrated inside the richest regions; these results suggest that the regional 
polarization may be perpetuated. '* 
3.13. The few sub-regions in which income per capita converged to the national average 
either relied on the availability o f  natural resources or  were relatively better positioned 
geographically in terms of  market access. Birchenall and Murcia (1 997) suggested that 
distance to Bogota, such as from Cundinamarca, and a strong share o f  sub-regional GDP in the 
mining and o i l  sectors, such as in La Guajira, explained the observed convergence in a few sub- 
regions. However, in the majority o f  sub-regions, which demonstrated neither o f  these two 
characteristics, the gaps on income per capita persisted. 

3.14. Transfers from the central government to sub-national governments have not 
contributed to convergence. Rocha and Vivas (1 998) found that fiscal transfers from the central 
government to sub-national governments were negatively related to sub-regional GDP growth. 
Consistently, Baron and Meise l  (2003) found that the decentralization process that began with 
the 1991 Constitution did not help to reduce sub-regional disparities. Rueda (2004) indicated that 
public expenditures, especially public investments, improved the relative position o f  some 
regions but not the dynamics o f  income distribution. However, it i s  important to point out that 
transfers and investments made by the central government could have played a major role in 
reducing income divergence. In fact, Rueda (2004) found that public investments have prevented 
polarization by redistributing resources from leading sub-regions to the lagging ones. 

3.15. Investments in infrastructure seem to have had an important impact on sub- 
regional growth. Cardenas and Escobar (1 995) suggested that public investments in 
infrastructure played a substantial role in promoting regional income convergence. Meisel (2006) 
showed that the variables with the major effects on the growth o f  income per capita and i t s  level 
in cities were human capital, the physical infrastructure endowment and the quality o f  
institutions. 

3.4 Productivity and Location o f  Manufacturing Firms 

3.16. The average TFP for the manufacturing sector does not present significant 
variations across industrial agglomerations in Colombia. However, between 1994 and 2002, 
TFP has grown in Bogota, Cartagena, Medellin and smaller urban agglomerations, while it 
declined in all other industrial agglomerations, especially in Manizales (Figure 3.10). Results 
are only presented at the city-level average for statistical representation. These productivity 
measures were estimated usin the dynamic panel estimation methodology developed by 
Levinsohn and Petrin (2O03).lF An inverse relationship between average capital and labor 
intensity was found for the manufacturing sector. While Bogota, Manizales, Medellin and 
Pereira have relatively capital intensive firmshectors, Barranquilla, Cartagena and smaller 
industrial agglomerations have labor intensive firms/sectors (Figure 3.1 1). In terms o f  
developing commercial advantages in consumer markets based on new products (as presented by 

In Chapter 5, this issue i s  explored in detail, and evidence from input output matrix and from other analyses i s  I 8  

presented. 
l 9  Detailed discussion about TFP in Colombia can be found in Haltiwanger et a1 (2006). 
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CAF, 2006), all metropolitan areas seem to have the same potential. Sub-regions not located in 
metropolitan areas, where there i s  lumpy employment, may have problems competing with the 
main urban agglomerations except for a few cases in which there i s  specialization. 
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Figure 3.10: TFP in levels (2002) and growth (1994- 
2002) by region 
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3.17. Firms' responses to competition may be driving location. An econometric model was 
estimated to analyze drivers o f  firm location - a Probit model where the dependent variable i s  a 
dummy that takes the value one if the firm i s  located in Bogota, for example, and zero if it i s  
located somewhere else in the year o f  2002. The independent variables are: 

TFP, which measures how the mix o f  production factors (i.e., capital, labor, energy and 
materials) allows for output maximization and, therefore, profit maximization, given input 
prices. I t  i s  estimated using the full panel 1994-2002 to capture the dynamics o f  TFP using 
Levinsohn and Petrin (2003) procedure to correct for simultaneity in input coefficients; 

Agglomeration forces, as suggested by the New Economic GeographyY2' with a version 
o f  own industry concentration included to capture different processes that occur at the local 
level, such as access to a specialized labor pool, suppliers and technological spillovers, among 
other industry agglomeration mechanisms;21 

A measure o f  the impact o f  international trade to check whether increased competition 
with foreign f i r m s  drives the differential location o f  f i rms in the sense o f  Schumpeter's (1942) 
postulates. Both export-orientation and import-exposure are included. Export-orientation 
measures whether an industrial sector in a given sub-region exports more than the same sector in 
all other sub-regions, such that i t would be this sector in the given sub-region that i s  strongly 
competing with foreign f i r m s  (i.e,, i t  would not be a Colombian comparative advantage but the 

See Fujita and Krugman (2004) for a general discussion. For a more technical analysis, see Neary (2001) and 20 

Ottaviano and Thisse (2004). 
2 '  See La11 et a1 (2004). 
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sub-region comparative advantage). Import-exposure measures whether this sector i s  facing 
strong competition from imports, with data available by sector at the national 

3.18. Conceptually, these models should be estimated in a system o f  equations in which the 
decision to locate in one city i s  made comparing simultaneously all alternative 10cations.~~ 
However, in the case o f  Colombia, a few areas concentrate all manufacturing f i r m s  making it 
impossible to identify the role o f  location drivers from local unobservable factors. In order to 
tackle this identification problem, a second equation i s  included with instruments to control for 
the fact that agglomeration depends on the higher profits/pecuniary costs that f i r m s  face from 
locating together. Natural candidates for instruments are the same agglomeration variables but 
lagged up to 1994 as DANE’S dataset i s  a panel (1994-2002). These instruments recognize that 
agglomeration i s  also an endogenous location process by attributing agglomeration to historical 
conditions. It leaves unanswered the question on what created agglomeration in the areas under 
analysis but statistically cleans the model for 2002. 

3.19. Higher export orientation drives manufacturing firms toward the Atlantic Coast 
and smaller urban agglomerations versus Bogota, Cali and Medellin, while higher import 
exposure affects mostly Barranquilla, Cali and smaller urban agglomerations. After 
controlling for productivity and industry concentration, results show that the most competitive 
location for f i r m s  in the manufacturing sector i s  Cartagena, as it benefits from export-orientation 
but does not suffer from import-exp~sure.~~ However, Cartagena lacks industrial diversity, which 
requires the region to envision i tse l f  as a specialized pole. Barranquilla, in turn, i s  highly affected 
by import competition. Bogota and Medellin are similar, since the export-orientation drives f i r m s  
somewhere else, while the impact o f  import-exposure i s  reduced. Bogota and Medellin represent 
the most qualified markets in terms o f  local buying capacity with a long distance from ports. 
Thus, while f i r m s  operating in these two regions are naturally “protected,” they pay a heavy toll 
to compete in foreign markets. Cali faces both problems: export-orientation does attract f i r m s  
and import-exposure substantially affects f i rms. Bucaramanga seems to be less affected by 
import competition but export-orientation drives f i r m s  elsewhere. Smaller urban agglomerations 
in different localizations within the country (“other” in Table 3.3), even near large urban areas, 
may have specific competitiveness drivers that are not accounted for in this exercise. 
Nevertheless, results are consistent with what i s  has been observed in other large urban 
agglomerations, such as Si30 Paul0 (Brazil), where manufacturing activity has consistently 
declined since the 1 9 7 0 ~ ~ ~  

22 Note that there are multiple endogenous processes taking place. In particular, profitability depends on 
agglomeration variables as f m s  benefit and suffer from locating together. Therefore, the model requires a second 
stage to control for proper instruments. Natural candidates are the same agglomeration variables but lagged up to 
1994. 
23 See Bayer and Timmis (2007). 
24 This analysis i s  based on historical information using large urban agglomerations for statistical representativeness. 
’Ii See World Bank (2007). The overall experience of Brazil i s  described in more detail in Chapter 2 of this report. 
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Table 3.3: Two-stage Probit: Determinants o f  the probability o f  locating in a sub-region vs. any other sub-region 

Absolute value of z-statistics in parentheses 
*significant at 5%; 
Instrumented: Total Factor Productivity 
Instruments: Own Industry Concentration, Export Orientation, and Import Penetration in 1994 

significant at 1% 

Source: Based on DANE’S Annual Manufacturing Survey. 

3.20. This econometric analysis seems to reinforce the view that trade liberalization may 
have a significant impact on firm’s location. I t  i s  important to convey that conclusions are 
drawn upon historical data and may not equally work in the future as there i s  no counterfactual 
with data available (i.e., industrial areas with other sub-regions o f  Colombia where such 
processes did not occur but could have occurred we not being compared). For instance, NATFA 
did not drive massive relocation o f  Mexican f i r m s  to the border with the U S  as one would have 
concluded analyzing the balance between exposure to trade and transportation costs. The 
opposite, f i r m s  relocating due to trade exposure, had been also observed in many cases l ike the 
U S  and China. Despite this methodological limitation, what i s  most likely to occur given what i s  
currently observed i s  that the flows o f  imports and exports seem to be important drivers o f  f i r m s ’  
location in Colombia. In designing i t s  sub-regional competitiveness program, the central 
government should carefully follow the evolution o f  f i rms ’  location, as important changes may 
take place in the country. 
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CHAPTER 4 - INVESTMENT CLIMATE IN SELECTED REGIONS OF 
COLOMBIA 

4.1 Introduction 

4.1. The investment climate i s  recognized as a key pillar o f  World Bank Group work to 
promote economic growth and poverty alleviation in developing countries.26 A dynamic private 
sector, in which f i r m s  compete with each other and seek to improve productivity by investing in 
human and physical capital as well as in technological capacity, is  the main propellant o f  
sustained economic growth - a sine qua non condition for reducing poverty and improving living 
standards. A sound business environment is essential to establish the appropriate incentives for 
f i r m s  to invest. Such an environment must deal with the factors constraining the effective 
functioning o f  product markets, financial and non-financial factor markets and infrastructure 
services, including weaknesses in an economy’s legal, regulatory and institutional framework. 

4.2. Adverse business environments are one of the constraints to economic development 
in lagging regions. The degree to which these constraints are particularly binding at the sub 
regional level i s  less significant than at the national level, given that legislation on taxation, labor 
relations and trade are fixed at the national level and meant to be uniformly applied throughout 
the country. However, administrative practices vary across regions, even when performed by 
central government officials. For instance, tax administration i s  particularly susceptible to local 
discretion in the form o f  disruptive and costly inspections, selective enforcement and associated 
extortion. Moreover, adopting a wider concept o f  the investment climate (IC), in order to 
incorporate the availability and quality o f  infrastructure services and labor force, leads to 
significant differences across regions. 

4.3. Several dimensions o f  the business environment in four Colombian regions were 
captured by a firm-level survey undertaken in 2006. The Colombia Investment Climate 
Survey (ICs) sampled 1,000 establishments f rom three industries, including four distinct 
manufacturing sectors and two specific services sectors (for details, see Table 4. 1). The 
questionnaire was based on the standard Investment Climate Assessment (ICA) questionnaire so 
as to contribute to the World Bank’s cross-country data on business environment issues. The 
World Bank’s staff selected the sample, which included al l  firm sizes, whose classification was 
based on the standard World Bank criteria - small (less than 20 workers), medium (20-99 
workers) and large (100 or more workers). Finally, trained enumerators carried out the survey 
through face-to-face interviews with company management. 

26 “The central challenge in reaping greater benefits from globalization l ies in improving the investment climate - 
that is, in providing sound regulation of industry, including the promotion o f  competition; in overcoming 
bureaucratic delay and inefficiency; in fighting corruption; and in improving the quality of infrastructure. Wh i le  the 
investment climate i s  clearly important for large, formal sector f m s ,  i t i s  just as important - if not more so - for 
small and medium enterprises (SMEs), the informal sector, agricultural productivity, and the generation o f  off-farm 
employment. For these reasons, the investment climate i tse l f  i s  a key issue for poverty reduction” (Nicholas Stem, 
World Bank, Chief Economist, March 22,2001). 
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Table 4. 1: Colombia ICs: Sample composition by region and industry, 2006 

Indust 
Barranquilla Bogota Cali Medellin 

Apparel 13 12.0 60 14.1 35 22.4 64 20.6 172 17.2 

Chemicals 8 7.4 99 23.2 13 8.3 40 12.9 160 16.0 

Services 29 26.9 146 34.3 31 19.9 63 20.3 269 26.9 

Note: N means number o f  observations. 
Source: Colombia ICs-2006. 

4.2 Regional Benchmarking 

4.4. In order to assess the different aspects o f  the investment climate in selected Colombian 
regions in areas where best practices can be followed, a benchmarking exercise was conducted. I t  
used series o f  both hard-data and perception-based indicators on the investment climate in four 
regions - Barranquilla, Bogota, Cali and Medellin. The analysis focuses on four main categories 
in which sub regional variance was expected to be significant: (a) infrastructure, (b) markets, (c) 
skil ls and technology, and (d) government effectiveness. 

Infiastructure 

4.5. Overall, the quality of  infrastructure services i s  lower in Barranquilla than in the 
three other regions. Infrastructure i s  one of  the determinants of  firms’ productivity, and, 
therefore, the quantity and quality of  infrastructure services are key components of the 
investment climate (Dollar, et. al., 2004). In addition, the availability and the quality o f  
infrastructure services are important determinants o f  a f i rm ’s  location decision (World Bank, 
2007a). The share o f  total sales losses due to electricity outages can be used as a proxy for the 
quality o f  electricity services in a region. In Colombia, when the four regions are compared, 
f i r m s  in Barranquilla suffered more from power outages than those located in other cities. The 
share o f  f i r m s  that reported power outages in Barranquilla (82.4 percent) i s  50 percent higher 
than that in Bogota and more than 2.5 and 4.0 times those in Cali and Medellin, respectively. In 
addition, f i rms in Barranquilla reported a higher average number o f  outages in 2006 than f i r m s  
located elsewhere. Nevertheless, the average sales loss for f i r m s  located in Barranquilla was only 
significantly higher than the average for f i r m s  operating in Medellin (Figure 4.1). Manufacturing 
f i rms responded to the unreliability o f  the electricity supply with precautionary investments in 
self-generation systems (Figure 4.2). Even though self-generation may be an effective way o f  
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guaranteeing supply, it is not efficient for the economy as a whole as f i r m s  are channeling 
financial and managerial resources to non-core activities. 

Figure 4. 1: City-region quality o f  electricity services Figure 4. 2: City-region: Share o f  manufacturing 
f m s  with ownership o f  power generator (percent) 

I 

Source: Colombia ICs-2006. Source: Colombia ICs-2006. 

4.6. Firms in Barranquilla and Bogota Figure 4.3: City-region: Share o f  f m s  rating 
perceive infrastructure sewices as major or 
severe obstacles to their growth and to their growth (percent) 

electricity and transport as major or severe obstacles 

operations to a larger extent than firms in 
Cali  and Medellin. Even though f i r m s  in 
Barranquilla are provided with electricity 
services with the lowest quality among the four 
regions, only hal f  o f  them rated this service as a 
major or severe obstacle to  their operations. On  
the other hand, even though around 50 percent o f  
firms in Bogota suffered from power outages in 
2006, about 60 percent o f  them considered 
electricity a majodsevere obstacle to their 
growth and operations. This finding i s  similar to 
that for firms in Medellin. On transportation, 
f i r m s  in Barranquilla and Bogota were the ones 
that fe l t  more constrained by this service in terms o f  growth and operations. The share o f  firms 
with this perception in Barranquilla, for example, was about two times that o f  Cali and Medellin 
(Figure 4.3). 

SOurce: 

Markets 

4.7. Exporting i s  an intense activity in Medellin, while the other regions are more 
focused on the domestic market. Overall, the operations o f  Colombian f i r m s  focus on domestic 
markets. Exports (either direct or indirect) as a share o f  total sales in 2006 for f i r m s  located in 
Barranquilla, Bogota and Cali  averaged only between 3 and 5 percent. Even though this share 
was also l o w  in Medellin, exporting was a more important activity in the region - around 13 
percent o f  i t s  f i rms ’  total sales were sold in foreign markets (Figure 4.4). 
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4.8. M o r e  than one-third of firms Figure 4.4: City-region: Extent o f  markets (percent ) 
operating in Barranquilla and Medel l in sell 
their products to other citieshegions, but 
manufacturing companies located in Medel l in 
present the highest exporting intensity. Firms 
in the manufacturing industry located in 
Barranquilla and Medellin made around 35 
percent o f  their sales to buyers from other 
citieshegions (Figure 4.5). However, f i rms in 
Barranquilla were more geared towards the 
domestic market than firms in Medellin. In 2006, 
10 percent o f  manufacturing sales o f  f i r m s  
located in Medell in reached foreign markets, 
while this share was only about 5 percent in 
Barranquilla, 4 percent in Bogota and 1 percent Cali  (Figure 4.6). 

Source: Colombia ICs-2006. 

Figure 4. 5: City-region: Average share o f  sales to Figure 4. 6: City-region: Extent o f  markets o f  
other regions by manufacturing f r m s  (percent) manufacturing f i rms (percent) 

ET3 Local National -rlr Foreign 
Source: Colombia ICs-2006. Source: Colombia ICs-2006. 
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Skills and Technolod7 

4.9. In terms o f  educational attainment, the 
production workforce in Colombia seems to 
be relatively high-skilled. More than hal f  o f  
surveyed f i r m s  in Colombia reported that the 
average education o f  a typical production worker 
was at least 13 years. This share rose to almost 
60 percent in Medellin and about 65 percent in 
Barranquilla. At the same time, firms in 
Barranquilla and Cali presented the highest 
averages o f  low-skilled workers, which are those 
with less than 7 years o f  education (Figure 4.7) 

4.10. Firms located in Bogota and Medellin 
take advantage o f  information technology 
(IT) to a larger extent than firms operating in 
the other two regions. Around 90 percent o f  
f i r m s  with businesses in Bogota and Medellin 
used e-mail to contact their clients and suppliers, 
while around 75 percent o f  the establishments in 
Barranquilla and 80 percent in Cali used email. 
Some firms also used their own websites for 
communication purposes, but this technology 
was used less frequently by Colombian 
enterprises than was e-mail. About hal f  o f  the 
f i r m s  operating in Bogota and Medellin used 
websites, while this share fel l  to about one-third 
o f  the enterprises located in Barranquilla and 
Cali (Figure 4.8). 

Figure 4. 7: City-region: Average educational 
attainment o f  workforce (percent ) 

Source: Colombia ICs-2006. 

Figure 4.8: City-region: Share o f  f i r m s  using I T  

Source: Colombia ICs-2006. 

Government Effectiveness 

4.1 1. In terms o f  government effectiveness, dealing with government regulations i s  a 
burdensome process throughout Colombia. When complying with such regulations means 
fulfilling complicated and extensive processes, the investment climate deteriorates. In 2006, 
managers o f  f i r m s  in Medellin and Barranquilla spent 12 and 13 percent, respectively, o f  their 
time dealing with government regulations. Meanwhile, enterprises in Bogota and Cali  spent 
between 20 and 25 percent o f  their time dealing with such bureaucratic procedures (Figure 4.9). 
In addition, entrepreneurs’ perceptions on the statement “the interpretations o f  laws and 
regulations by public officials are consistent” varied across regions. For instance, only ha l f  o f  the 
managers working in Barranquilla agreed, while this share reached almost 60 percent in Bogota 
and Medellin (Figure 3). 

27 See Section 4.2 for a brief discussion on innovation inputs and outputs. 
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Figure 4. 9: City-region: Average share o f  
managerial time spent dealing with government 

regulations, 2006 (percent) 

Figure 4. 10: City-region: Share o f  f i r m s  agreeing 
that government officials’ interpretations o f  laws and 

regulations are consistent (percent) 

20 
- x  20 

12 s j 13 

0 .  _ _  rI. . - ~  0 1  
BarranqJilb Bogota Cali Meuetlin Banaoquilla Bogota Cali Medellin 

Source: Colombia ICs-2006. Source: Colombia ICs-2006. 

4.12. On average, firms in Barranquilla declare lower shares of annual sales and labor for 
tax purposes; therefore, a larger share of enterprises was inspected by tax officials in 2006. 
Firms operating in Barranquilla declared 70 percent o f  their annual sales for tax purposes, while 
this share rose to between 82 and 87 percent in the three other regions. O n  labor declared for tax 
purposes, f i r m s  in Barranquilla also declared the lowest share o f  the workforce (85 percent), but 
it was close to what was declared in the three other regions (Figure 4.1 1). Thus, the share o f  
companies operating in Barranquilla, which was inspected for tax purposes in 2006, was the 
highest (one-third o f  them), a figure close to that o f  Bogota. On the other hand, about one-fourth 
o f  f i r m s  in Cali and Medell in were inspected by tax officials in 2006, even though their shares o f  
sales and workforce declared for tax purposes were close to those o f  Bogota. Nevertheless, the 
average number o f  inspections in 2006 per inspected firm (three) was the same in the four cities 
(Figure 4.12). 

Figure 4. 11: City-region: Average share o f  sales and 
labor declared for tax purposes 

Figure 4. 12: City-region: Tax inspections, 2006 

Total workforce declared for tax purposes (X, average) 
Source: Colombia ICs-2006. Source: Colombia ICs-2006. 
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4.13. T h e  time it takes for courts to reach a 
judicial decision and enforce it varies 
significantly across the four regions, with 
courts in Cali performing the best. In 
Barranquilla, it took the longest for courts to 
reach a judicial decision (68 days on average), 
but it was the city with the second shortest time 
to enforce a decision (7 days). Courts in Bogota 
and Medell in averaged the same amount o f  time 
to reach a decision (around 50 days), but courts 
located in Medellin enforced their decisions in 
almost ha l f  o f  the time it took the courts in 
Bogota (25 days) (Figure 4.13). 

Figure 4. 13: City-region: Judicial decisions (weeks) 

51 A 7  52 
t 
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-A- Time for court enforcement 

Source: Colombia ICs-2006. 

4.3 A Closer L o o k  at Technology and Innovation 

4.14. A r e  there significant differences across the four Colombian regions in terms o f  
technology and innovation? Using the data collected by ICs, i t was possible to analyze with 
more detail the adoption o f  innovation inputs and the development o f  outputs, which were found 
to vary significantly across regions. Training o f  the workforce and research and development 
(R&D) were the innovation inputs that were most promoted by Colombian firms. In addition, 
Medellin was the region in which f i r m s  promoted the most innovation inputs (Le., R&D, 
technology license, quality certificate and worker training). Given the fact that Medellin was the 
most exporting intensive region, the highest share o f  firms with quality certificates (ISO) was 
found in this region. On the other hand, the lowest share o f  f i r m s  investing in innovation inputs 
and outputs was found in Cali, with the exception o f  improved production line. Even though the 
share o f  f i r m s  investing in innovation inputs was lower than that in Medellin, Barranquilla and 
Bogota excelled in the development o f  innovation outputs (Figure 4.14). 

Figure 4. 14: Colombia: innovation inputs and outputs by region (percent) 

(a) R&D, licensing, and I S 0  (b) Training, improved line, and new product 

Source: Colombia ICs-2006. 
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4.15. Cross-regional comparisons need to take into account some firm-level 
characteristics that are associated significantly with investments in innovation, including 
size, sector, and exporting and foreign ownership status. As reported in Table 4. 2, the 
probability o f  investing in R&D and other innovation inputs and outputs generally increased with 
firm size, and it i s  usually higher for exporters. For example, for a firm with less than 20 
employees, the probability o f  investing in R&D was only 21 percent lower than that o f  f i r m s  
with more than 100 workers. Similar relative probabilities are found for acquiring an I S 0  
certification (22 percent), providing worker training (3 1 percent), having a technology license 
(13 percent), developing a new product (13 percent) and improving a production line (13 
percent). Exporters also had higher probabilities o f  investing in innovation. For example, their 
odds o f  spending in R&D, I S 0  certification and worker training, as well as developing a new 
product, were respectively 25, 15, 11 and 12 percent higher than non-exporters o f  the same size 
and sector that operate in the same region. Firms with some degree o f  foreign ownership were 
more likely (by 11 percent) to only report technology licensing than were the purely domestic 
f i r m s  with the same idiosyncratic characteristics (Table 4.2). 

4.16. Location has few impacts on the promotion of  innovation inputs and outputs by 
Colombian firms. However, f i r m s  operating in Cali were 14 and 12 percent less likely to invest 
in R&D and worker training, respectively, than firms o f  the same size, sector, and exporting and 
foreign ownership status operating in Medellin. In addition, f i r m s  operating in Cali were also 13 
percent less likely to develop new products than were similar companies located in Bogota. A 
similar result was found when Bogota and Medellin were compared: firms located in Medellin 
had an 8 percent lower probability o f  developing innovation inputs than that o f  similar f i r m s  
operating in Bogota (Table 4.2). 

4.4 Productivity Determinants2* 

4.17. There i s  growing econometric literature investigating the relationship between investment 
climate (IC) and economic performance at the firm level. Many o f  these papers have widely 
discussed indicators to measure I C  and economic performance. For instance, to assess the impact 
o f  seventeen IC  indicators in China, Hallward-Driemeier et al. (2003) used four measures o f  
economic performance - employment growth, investment rate, sales growth and total factor 
productivity (TFP). Dollar et al. (2003) and Escribano and Guasch (2005) proposed pooling 
observations across countries to measure the impact o f  IC  variables on TFP. In addition, Dollar, 
et. al. (2003) considered the effects o f  IC  variables on the growth rate o f  sales, employment, 
output, fixed assets, average wage and gross return as well as their effects on capital. The 
drawback o f  this approach i s  that it estimated common IC  parameters for all the countries in the 
sample. Bastos and Nasir (2004) proposed using the principal components approach to assess the 
impact o f  a set o f  indices o f  rent predation, competition and infrastructure on productivity. They 
not only interpreted the coefficients o f  IC  variables, but they also adjusted the methodology o f  
Kruskal (1987), based on the concept o f  partial correlation coefficients to rank the three IC  
indices. 

This sub-section i s  based on Escribano et a1 (2007). 
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Table 4.2: Marginal effects on innovation inputs and outputs in Colombia 

Worker Tech. New Improved 
Independent variables R&D I S 0  training licenses product line 
20 to 99 workers 0.077* 0.062*** 0.193*** 0.041** 0.036 0.055 

[ 0.0461 [0.026] [0.045] [0.022] [0.041] [0.040] 

Exporter 0.250*** 0.155*** 0.114* 0.010 0.121** 0.057 
[ 0.0571 [0.044] [0.060] [0.024] [0.049] [0.052] 

Barranquilla vs. Bogota 0.008 -0.009 -0.039 -0.029 0.015 0.022 
ro.0791 ro.0381 r0.0781 ro.0251 r0.0721 r0.0701 

Cali vs. Bogota -0.090 -0.0 18 -0.062 -0.026 -0.134** 0.017 
[0.063] [0.026] [0.065] [0.021] [0.061] [0.057] 

Medellin vs. Bogota 0.056 0.024 0.055 -0.009 -0.085** -0.066 

Bogota vs. Medellin -0.056 -0.022 -0.055 0.0 10 0.083** 0.065 
[ 0.0491 [0.019] [0.050] [0.021] [0.043] [0.044] 

Pseudo R2 0.080 0.243 0.089 0.08 1 0.034 0.013 
Notes: *Significant at the 10 percent level. **Significant at the 5 percent level. ***Significant at the 1 percent level. 
Robust standard errors are in brackets. For brevity purposes, sector variables were not included in Table 4.2. 
Textiles i s  the omitted category for sector. Small i s  the omitted variable for size. 
Source: Colombia ICs-2006. 

4.18. One o f  the main contributions o f  the Escribano and Guasch (2005) methodology i s  how 
they modeled the I C  effects. Using the dataset for Colombia - a broad l i s t  o f  more than 100 I C  
variables that intended to recreate conditions in which f i r m s  operate - rather than considering a 
narrow group o f  I C  indicators, was employed in the model, and, as a result, the firm-level fixed 
effects explaining the idiosyncratic differences between f i r m s  could be determined. Thus, the 
larger and more reliable the I C  group o f  variables is, the more comprehensive will be the 
characterization o f  the investment climate conditions. In this section, the analysis was based on 
the regional level. But the more the analysis is disaggregated, the more heterogeneity the I C  will 
have. The disadvantage o f  this process is the loss o f  asymptotic efficiency due to the reduction in 
the number o f  observations used in the regressions. Apart f rom the differences on economic 
performance measures and other differences in the construction o f  the I C  indicators, the way 
Escribano and Guasch (2005) approached the robustness o f  the empirical results i s  what 
differentiates their paper f rom other studies. The emphasis i s  on the robustness o f  the empirical 
I C  elasticities and semi-elasticities to several alternative productivity measures based on the ICs. 
Since there is no single salient measure o f  productivity, policy analysis focuses on robust 
empirical I C  results using several productivity measures. 
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4.19. The evolving literature on I C  has recognized the importance o f  having data at the firm- 
level to disentangle the real impact that IC  has on the f i rm’s  economic performance. The results 
should be interpreted with caution due to the usual caveats applied to cross-sectional datasets. 
Using cross-sectional data, it i s  difficult to make conclusions on causal relations between the 
variables; and this kind o f  dataset makes it difficult to use the traditional IV approach to address 
the endogeneity problem. 

Results at the national level 

4.20. The econometric analysis at the national level confirms the expected association 
between investment climate variables and productivity of  firms. Using all f i r m s  o f  the 
survey, a number o f  investment climate indicators drawn from the Colombia Investment Climate 
Survey were econometrically related to measures o f  productivity. For the econometric analysis 
the investment climate (IC) variables were allocated to five categories: infrastructure, 
governance, including red tape and crime, finance, quality, innovation and sk i l ls  and control 
variables. The estimation was performed holding constant basic firm characteristics, including 
location, industry affiliation, firm size, firm age, and other factors. 

4.21. Overall results of the assessment show that variables in all four categories of  
investment climate affect Colombian firms in terms of their productivity. This can be seen 
in Table 4.3, which presents the elasticities and semi-elasticities o f  the investment climate 
variables with respect to TFP obtained using different specifications. The results indicate that IC  
variables related to all categories are statistically related to productivity. Red tape, corruption and 
crime- related variables have in general a significant impact upon productivity - with the 
exception o f  payments to speed up bureaucracy. For example, an increase o f  1 percent in the 
crime losses results in a decrease o f  around 0.06 percent in productivity. Among the 
infrastructure variables relevant for productivity, time to clear customs for imports, power 
outages, waiting time for electricity supply and shipment losses appear with a strong negative 
effect. An increase o f  1 percent in the number o f  days to clear customs for imports reduces 
productivity by 0.4 percent. Education - as measured by the share o f  staff with university 
education - increase productivity and i t s  impacts are stronger than in the cases o f  infrastructure 
and red tape, corruption and crime. Finally, with respect to finance, the existence o f  a checking 
or saving accounts positively impacts productivity while sales paid after delivery and working 
capital from family and friends have a negative association with the f i rm ’s  productivity. For 
example, those f i r m s  that have a checking or savings account are 0.4 percent more productive 
than f i r m s  without such accounts. 

4.22. Variables related to red tape, corruption and crime and to infrastructure present 
the higher relative impacts on productivity. Figure 4.15 shows the impact o f  average I C  
variables on aggregate (log) productivity. The results show that for infrastructure the two most 
important factors for average productivity are days to clear customs average and shipment losses. 
For red tape and crime, work force reported to taxes, security costs and crime losses have a 
relative high impact on aggregate productivity. Finally, regarding quality, innovation and labor 
skil ls, their overall relative impact i s  lower than the one it was found in other Latin American 
countries, although the results have the expected sign. 
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Table 4.3: IC  elasticities and semi-elasticities with respect to productivity 

Infrastructure 

Payments to obtain a contract with -0.072*** -0.070*** -0.052*** -0.057*** -0.053*** -0.077*** 

governance ing or saving accoun 
0.877** 0.598 0.700* 0.412 

Other control 

Observations 570 570 570 570 570 570 

Notes: * significant at 10%; **  significant at 5%; *** significant at 1%. Each regression includes a set o f  industry dummies and a consta 
term. (a) Variables instrumented with the industry-region-size average. (b) Variables approximated with a proxy (only missing valu 
replaced by the industry-region-size average). 
Source: Colombia ICs-2006. 

Results at the sub-regional level 

4.23. The empirical objective here i s  to evaluate the impact of the I C  on the productivity 
of Colombian firms under the assumption that its constraints differ when one moves from 
one region to another. Five groups o f  I C  variables were identified: (a) infrastructure (b) red 
tape, corruption and crime, (c) finance and corporate governance, (d) quality, innovation and 
labor skills, and (e) other control variables. In order to pick up those differences, the robust 
econometric methodology proposed by Escribano and Guasch (2005) and extended by Escribano 
et al. (2007) was applied for the regional analysis (i.e., region by region). The procedure used in 
the selection o f  IC  variables was performed for each one o f  the three regions considered: (a) 
Bogota; (b) Medellin; and (c) Barranquilla and Cali. For the joint regression o f  the metropolitan 
areas o f  Barranquilla and Cali, the parameters o f  some IC  variables were allowed to vary region 
by region with the introduction o f  interaction terms. Once the statistically significant I C  impacts 
on f i rms ’  productivity were selected, the relationship proposed by Escribano et al. (2007), among 
the terms o f  the Olley and Pakes (O&P) decomposition (see Box 4.1) and the investment climate 
factors affecting productivity o f  the Colombian manufacturing f i rms, was analyzed. 
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Figure 4. 15: Relative I C  effects on aggregate productivity (decomposition in logs) 
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Box 4. 1: Olley and Pakes Decomposition 

The Olley and Pakes (1 996) decomposition o f  productivity i s  useful to evaluate the allocation efficiency o f  fm by 
region and in each year, during a given period o f  time. It allows determining if an increase in productivity i s  due to a 
reallocation towards more productive f m s  or to an increase in average productivity growth. The Olley and Pakes 
(1996) decomposition i s  given by the expression: 

where E, i s  the average productivity o f  industry k and 5 measures the covariance between productivity 
r=1 

and output-shares. If the covariance i s  positive, then the larger it is, the higher the share o f  sales that goes to more 
productive f m s  (Le., allocation efficiency) and the higher is the indu productivity. If the covariance i s  negative, 
it cannot be interpreted as allocation inefficiency, since the more negative it is, the higher i s  the output share that 
goes to less productive h s ,  reducing the industry’s productivity. 
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4.24. Figure 4.16 reports the results o f  the 
O&P decomposition in levels for each 
metropolitan area, using the restricted Solow 
residual as the productivity measure (see 
Escribano et. al. (2007)). In this decomposition, 
the 5 percent upper and lower values o f  the 
probability distribution o f  the productivity were 
dropped. Results show that there were no 
significant differences in terms o f  average 
productivity across regions. In addition, the most 
efficient regions in terms o f  resource 
reallocation were Bogota and Medellin, which 
considerably improved the aggregate 
productivity o f  these two regions with respect to 
Barranquilla and Cali. 

4.25. Figure 4.17 presents the relative 
weight of  each group of  I C  and control 

Figure 4. 16: O&P decomposition in levels o f  
aggregate productivity (restricted Solow residual) 

Aggregate productivity D Average productivity I Efficiency term 

Notes: The productivity measure used i s  the restricted 
Solow residual [equation (1) o f  Escribano et. al. 
(2007)l. 
Source: Colombia ICs-2006. 

variables on aggregateproductivity, average productivity and the efficiency term through: 
(a) the percentage contribution of  each group of  variables in the O&P decomposition in 
logs (Figure 4.17 a), and (b) the simulations o f  improvements in I C  and C variables on the 
O&P decomposition in levels (Figure 4.17 b). The impact o f  red tape, corruption and crime 
group, in terms o f  average log-productivity, was more important in Barranquilla, Bogota and 
Cali, with weights between 20 percent for Medellin and 70 percent for Cali. The infrastructure 
group was the second most important, with the largest impact in Medellin. The relative impact o f  
the finance and corporate governance group was low compared with the other groups in all 
regions. The quality, innovation and labor ski l ls group only had a significant impact on the 
average productivity o f  f i r m s  in Bogota. 

4.26. Regarding regional allocative efficiency, the red tape, corruption and crime group 
had the highest relative impact in Bogota and Cali, whereas infrastructure was the most 
important group in explaining efficiency in Barranquilla and Medellin. The relative weights 
o f  the remaining groups were considerably smaller, and only the impact o f  the finance and 
corporate governance group in Medellin i s  worth mentioning. 

4.27. Once the groups that have the largest relative impacts on efficiency are recognized, 
in what follows, the focus will be on the description of  the results per I C  variable obtained 
from the decomposition in logs by each Colombian region. Each variable may have two 
effects: one i s  the effect on the log-productivity o f  the average Colombian firm, and the other i s  
the effect on the efficiency o f  the region as a whole. Both effects may be positive or negative, 
and a positive effect on average productivity does not necessarily mean a positive effect on 
efficiency and vice-versa. The total effect on efficiency i s  the coefficient o f  the variable on the 
productivity equation multiplied by the covariance o f  the variable and the market share (see 
Annex I). 
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Figure 4. 17: Relative IC effects by group o f  variables on aggregate productivity, average productivity and 
efficiency, by region 

(a) Percentage contribution o f  IC and C variables to the O&P decomposition o f  the aggregate productivity in logs 

d 
(b) Simulations o f  a change in IC  variables and percentage change in aggregate productivity and the components o f  

LJ Infrastructures 

the O&P decomposition 

-rp(leRoductMty 

Red tape, corruption and crime 

0 Finance and corporate governance 

Other control mriables 

0 Quality, innomtion and labor skils 

Notes: Decomposition in logs and simulations o f  a 20 percent improvement in IC and C variables. In (a), relative 
contributions computed according to equations (19)-(21) o f  Escribano et al. (2007). In (b), relative contributions 
computed according to equations (30)-(32) o f  Escribano et al. (2007). 
Source: Colombia ICs-2006. 
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Bogota 

4.28. The variable with the largest relative contribution to the average productivity in 
Bogota was sales reported for tax purposes. I t s  effect was negative on both the average 
productivity and the efficiency term, and f i r m s  with the largest market shares were the ones that 
declared the lowest shares o f  sales for tax purposes.29 The variable training o f  production 
workers was also important, and i ts  effect on average productivity was positive and large, while 
the effect on efficiency was low and negative. Therefore, f i r m s  with the largest market shares 
provided training to a lower share o f  their production workers, an activity that enhances 
productivity; as a result, efficiency decreased. Other variables with considerable impacts on 
average productivity were water from public sources (positive) and sales paid after delivery 
(negative). Other variables with large impacts on efficiency were the dummy for conflicts in 
courts (positive) and the number o f  tax inspections (positive) (Figure 4.18). 

Medellin 

4.29. For Medellin, once again informality on taxes was the most relevant variable for 
average productivity and efficiency. The impact o f  sales reported for tax purposes was 
negative and large on both average productivity and efficiency, while the effect o f  the labor 
reported for tax purposes was positive on both average productivity and efficiency. Other IC  
variables affecting the average productivity were duration o f  monthly power outages (negative) 
and water from public sources (positive). Factors that affected efficiency to a large extent were 
mainly related to electricity supply - duration o f  power outages (positive), electricity from own 
generator (positive) and waiting time for an electricity connection (negative) (Figure 4.19). 

Cali 

4.30. For Cali, informality on the taxes was, once again, the most relevant variable for 
average productivity and efficiency. The impact o f  variable labor reported for tax purposes 
accounted for more than half o f  the total contribution o f  IC  variables to average log-productivity 
in Cali - presenting a positive impact. Transportation cost had a considerably negative and large 
impact on average log-productivity. Labor reported for tax purposes and the dummy for security 
were the variables with the largest impacts on efficiency. The former had a positive impact, 
which means that f i rms with more market share reported higher shares o f  their labor force for tax 
purposes. The impact o f  the security dummy was negative, implying that f i r m s  with larger 
market shares did not incur security expenses, an activity that reduced productivity in Cali 
(Figure 4.20). 

29 The covariance between market share and sales reported for tax purposes i s  positive. 
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Figure 4. 18: Bogota: Relative IC effects on the Olley and Pakes decomposition in logs 

(a) Relative IC effects on average productivity (b) Relative IC effects on efficiency 
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Figure 4. 19: Medellin: Relative IC effects on the Olley and Pakes decomposition in logs 
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Figure 4.20: Cali: Relative IC effects on the Olley and Pakes decomposition in logs 
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Barranquilla 

4.3 1. For Barranquilla, informality on taxes was, once again, the most relevant variable 
for average productivity and efficiency - with positive and large impacts. Other variables 
with relatively large contributions to average productivity were transportation cost (negative), 
waiting time for an electricity connection (negative) and the security dummy (positive). 
Transportation cost was the most important determinant o f  efficiency, presenting a positive 
impact, which means that f i r m s  with the largest market shares paid the lowest transportation 
costs. Other determinants o f  efficiency were waiting time for an electricity connection (negative) 
and prior exporting experience (positive) (Figure 4.2 1). 

Summary 

4.32. In sum, six different productivity measures were used in order to get consistent and 
robust estimates (elasticities) o f  I C  determinants o f  productivity, following the methodology 
o f  Escribano and Guasch (2005). Most o f  the I C  variables had the expected signs, and the 
estimated elasticities or semi-elasticities were within reasonable ranges for the six different 
productivity measures that were considered. The robustness o f  the empirical results, across 
productivity measure, allows policymakers to obtain consistent empirical results for pol icy 
evaluations o f  the I C  effects on aggregate productivity by region. 
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Figure 4.21: Barranquilla: Relative IC effects on the Olley and Pakes decomposition in logs 
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4.33. Strong statistical evidence was found o f  relationships between aggregate productivity and 
I C  variables by region. The results were consistent with f i rms ’  perceptions on the main obstacles 
to their growth. The IC  variables with the strongest impacts on average productivity and 
efficiency were (tax) informality, corruption and infrastructure. 

4.34. The policy implications are clear: the investment climate matters and the relative size o f  
the impact o f  the various I C  variables is not the same in each region, indicating that the areas in 
which reform efforts should be placed differ from region to region. 
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CHAPTER 5 - PRODUCTIVE INFRASTRUCTURE AND SUB- 
REGIONAL COMPETITIVENESS IN COLOMBIA 

5.1. This chapter reviews the economic interregional l i n k s  in Colombia, which are generally 
perceived as weak; the freight transport difficulties across the territory appears to be one o f  the 
potential causes, which has reduced the potential competitiveness o f  the country and i t s  sub- 
regions. The performance and condition o f  the freight logistics system has been reviewed, and 
the findings confirm that Colombia i s  experiencing some severe shortcomings, not restricted 
only to infrastructure but to a more complex agenda o f  transport services regulation, private 
sector development and trade facilitation. A brief survey o f  some value chains suggests 
that-under the new international trade scenario-the low spatial interaction that characterized 
Colombia’s economy may experience some increase. The Chapter ends with policy 
recommendations on the transport-logistics sector that may contribute to enhancing sub-regional 
competitiveness, and taking stock o f  the emerging opportunities. 

5.1 Introduction 

5.2. T h e  new international trade scenario presents a favorable horizon for Colombia’s 
economic growth; the new opportunities might reinforce the current geographical pattern, 
characterized by a high concentration o f  activity and income in few regions, or  the new 
opportunities could be  shared throughout the country. New opportunities for economic 
growth emerged in the context o f  trade liberalization; international trade (exports plus imports) 
doubled between 2000 and 2006, growing at an annual rate o f  12.5 percent and are expected to 
keep growing at similar rates due to the globalization o f  trade and, particularly, the FTA with the 
US. The benefits from trade may spill over from territory to territory, or it could just concentrate 
in the regions where the output i s  already concentrated. This outcome will depend on the inter- 
sector and interregional l inks ,  which are the result o f  the spatial pattern o f  the backward and 
forward linkages o f  the productive activities, which, in turn, are related to a myriad o f  other 
factors influencing sub-regional competitiveness, transport and logistics. There i s  a considerable 
amount o f  research on the interregional l i n k s  in Colombia, and there i s  some on the role that 
transport plays in explaining these l inks,  but the research i s  usually constrained to infrastructure 
network limitations. Colombia i s  an example o f  a growing concentration o f  economic activity. 
Therefore, the new growth may reinforce the current pattern, or, accompanied by the appropriate 
policies, may help to change that pattern and promote a more balanced regional development. 

5.3. Infrastructure services constitute a relevant factor in the spatial organization o f  
economic activities; transport and logistic-he infrastructure sector on which this 
Chapter will focus-can  ease or  worsen interregional connectivity, influencing the spatial 
interaction among economic activities and sub-regions in terms o f  competitiveness. In the 
case o f  Colombia, logistics costs are particularly relevant because o f  the country’s geography: 
the three major economic hubs (Bogoth, Medellin and Cali), which concentrate 75 percent o f  the 
national GDP (excluding mining activities), are located in the Andean regions, as i s  shown in 
Figure 1.3; the average distance to/from ports i s  several times longer than in other LAC countries 
(World Bank, 2005, pag. 13). The topography o f  the country, with three main mountain ranges 
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crossing through it, makes freight transportation particularly difficult. Although freight logistics 
is a major factor in sub-regional competitiveness, other infrastructure services are also very 
relevant, particularly the provision o f  electricity. As discussed in chapter 4, power outages and 
the number o f  outages in Barranquilla was considerable higher than other urban centers. This 
fact constitutes a clear competitiveness disadvantage. 

5.4. The objective o f  this chapter i s  to review the current perception o f  the economic 
interregional links and the current performance of  the logistics system, contrasting the 
these results with the results from a recent survey o f  selected value chains, which suggest 
that the low spatial interaction that characterized Colombia’s economy may be changing. 
The Chapter ends with policy recommendations on the transport-logistics sector that may 
contribute to enhancing sub-regional competitiveness under a new trade scenario. The 
chapter consists o f  four sections. (i) The first section includes a review o f  the spatial structure o f  
the interregional and inter-sector l i n k s  o f  the Colombian economy, looking at the results from 
diverse approaches, which end up with a general consensus: there i s  limited spatial 
interdependence, l i n k s  are weak, Colombia’s regions are “closed”. This view suggests that a 
potential increase in demand from products generated in one region will not have relevant 
backward and forward linkages to other regions. (ii) The second section assesses the 
performance o f  the county’s logistics system, identifying i t s  main weaknesses and discussing to 
what extent the transportation difficulties are one o f  the major the determinants o f  the l imited 
internal spatial interaction. The analysis i s  based on a conceptualization o f  logistics performance 
that goes beyond the conventional infrastructure-based perspective, based on a recent WB ad-hoc 
assessment and an across-country logistics performance comparison that led to the estimate o f  a 
worldwide Logistics Perception Index. (iii) A new avenue i s  explored in the third section: the 
analysis o f  the sector-regional l i n k s  o f  selected value chains, surveying several firms and 
capturing the logistics problems they currently face and the location strategy they are adopting to 
expand their activities. Although a small sample was surveyed (two chains and five firms in each 
chain), the results suggest that the weak spatial interaction paradigm that characterizes 
Colombia’s economy may be changing, at least partially, and can be changed further if the 
logistics performance i s  improved. (iv) The fourth section presents conclusions and 
recommendations in order to maximize sub-regional competitiveness. 

5.2 The General Consensus of  Low Inter-Sector and Interregional Links in Colombia’s 
Economy 

5.5. The spatial structure of Colombia’s economy has been the subject o f  considerable 
research; several avenues have been explored, demonstrating, with consistent results, weak 
inter-industry and interregional interactions. Many o f  the analyses were carried out in 
relation to the policy discussion on the decentralization model implemented after the 1991 
Constitution, particularly by the Center for Regional Economic Studies (Centro de Estudios 
Econdmicos Regionales, CEER) at the Banco de l a  Republica. The results, as will be seen, 
coincide in that the weak sector relationships contribute to preserve, and even exacerbate, 
regional disparities, expressed in a growing gap between r ich and poor regions (Galvis Aponte 
2001, Baron and Roca 2003, Baron 2003, Bonet 2006, Roca and Romero 2007). Three 
approaches have been selected to review the inter-sector and interregional l inks  in Colombia: (i) 
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the analysis o f  the existing Input-Output (IO) matrix, (ii) a parsimonious approach, aimed at 
capturing the essence o f  the regional interactions, and (iii) an interregional IO matrix model, 
which estimates the sector and regional l inks .  The f i rs t  approach i s  based on the DANE 
databases, and the other two approaches reproduce research made by Jaime Bonet in 2005. 

5.6. The input-output matrix gathered in 2004 at the national level shows an updated 
picture o f  the economic structure, displaying a weak interaction among the 36 goods- 
producing sectors; the transactions among these sectors represents only 23 percent o f  the 
GDP, well below the ratio in other more integrated economies. The input-output (IO) matrix 
i s  the model that summarizes the relationship among sectors within the economy, displaying the 
extent to which a sector constitutes the inputs o f  another. In addition to intermediate inputs, the 
I O  matrix also includes the final consumption o f  goods and services. In Colombia, DANE has 
generated a use matrix, the “Matriz de Utilizacion’y, the latest version from 2004, which includes 
the relationships among 60 activity sectors, out o f  which 36 are goods producing sectors. The 
matrix shows that 14 pairs out o f  the potential 36x36 (1,296) concentrate half o f  the goods 
producing sectors, and that 57 pairs explain 75 percent o f  the transactions. (Table 5. l).30 Results 
put on view two types o f  interactions: inter-sector and intra-sector. The results depend to a large 
extent on how sectors are defined. The second type o f  interaction represents about 24 percent o f  
the interaction between goods producing sectors. Table 5.1 shows the 14 transactions between 
sectors that make 50 percent o f  the domestic intermediate goods flows. Transactions between 
garment and apparel, or between oi l  by-products and crude oils are examples o f  inter-sector 
l inks.  Transactions between transport equipment, livestock and chemicals i s  an example o f  intra- 
sector l inks .  Results clearly depend on the industry classification. 

5.7. An analysis of  regional economic interaction - based on parsimonious analysis - 
shows that the main seven regions in the country compete with, rather than complement, 
themselves: the growth of  one of  them results in a decrease o f  share in the other regions. 
The analysis i s  based on research carried out by Bonet (2003, 2005), who adopted the so called 
Dendrinos-Sonis approach to assess the competition or complementarity among regions3’. The 
country i s  divided into seven regions, and the period covered by the analysis i s  1960-96. Results 
are shown in Table 5.2, displaying estimates o f  the relationship among every pair o f  regions. If 
the coefficient between two regions has a negative sign, it signals that there i s  a competitive 
relationship (if one region were to increase i t s  share o f  GDP, the other would reduce it). If the 
coefficient i s  positive, there i s  a complementary relationship (if one region were to increase i t s  
share o f  GDP, the other would increase as well). Measurement i s  made again a numeraire region; 
the Bogota region - with the higher GDP per capita - i s  utilized as the numeraire. The table 
reveals a high level o f  competition among regions. “The regions that have the major proportion 
o f  the national GDP - Bogota, West-Central and Pacific - as well as the one with the highest 
growth rate - New Departments - exhibit a competitive relationship. This means that an increase 
in the share o f  the most dynamic economies will result in a decrease in the share o f  other 

30 In other countries the domestic intermediate matrix represents more than 23 percent o f  GDP, as i s  the case o f  
Colombia. 
3 1  The Dendrinos-Sonis (1988, 1990) developed a nonlinear model that measures the relative share o f  GDP o f  
diverse regions over time, comparing whether the growth o f  some regions i s  at the expense o f  other regions, or 
whether they are complementary. Elasticities are estimated for each pair o f  regions. 

52 



regions.” (Bonet, 2003:9). The New Departments exhibit only a positive relationship with itself, 
reflecting i t s  poor integration with the rest o f  the country. 

Table 5. 1: Inter-industry linkages fiom the 2004 input-output matrix 

Production in this sector ... ... demands from this sector YO interaction 
Meat and fish Livestock and animal products 11.5 
Basic chemical products (except plastics and 6.5 

Garment and apparel Garment and apparel 3.1 
Livestock and animal products Coffee 3 .O 
Diary products Livestock and animal products 3 .O 
Refined oil products Crude oil, gas 2.9 

Livestock and animal products Livestock and animal products 2.6 
Rubber and plastic products ’ Ind,ustrial chemicals (except plastics and 2.4 
Paper, paper products and printing Paper,paper products and printing 1.9 
Other agriculture products 1.8 
Transport equipment Transport equipment 1.8 
Transport equipment Other machinery 1.3 
Source: elaborated on the basis o f  DANE ‘s Matriz de Utilizacibn de Productos 2004. 

Indystrial chemicals (except plastics and 
M;il pioducts Other agricultural products 5.0 

Metal products Metal products 2.8 

Glass and other non metalic mineral products 

5.8. A multiregional I O  matrix, which estimates the inter-industry flows between and 
within regions, allows the identification of  the key sectors with backward and forward 
linkages in each region and the degree of  interregional input trade in the country, which i s  
low when 1997 i s  analyzed: most regions show a high degree of  independence, the New 
Departments being the exception. The IO matrix can be disaggregated at the regional level, 
reflecting the geographical origin o f  the inter-industry links. The data collection for an IO 
multiregional (MR) matrix i s  cumbersome; it can be also estimated, utilizing location quotients, 
which has been done for Colombia’s 1985, 92 and 97 I O  matrices (Bonet 2005). The IO MR 
matrix i s  made the comparison o f  7 regions and nine aggregated economic sectors. Bonet tries 
two analytical techniques to depict the linkages among sectors and regions. The first one i s  the 
standardized pure linkages index, which reflects the interregional linkages among sectors. The 
second one i s  the Multiplier Product Matrix (MPM), in which the row-column crosses (reflecting 
backward and forward linkages) are sorted in descending order, allowing the visualization o f  the 
regional economic structure. 

Table 5.2: Qualitative analysis o f  the competitive and complementary relationships among regions 

New West- 
Bogota Central North- Southcentral Caribbean Pacific De ts, Central 

Caribbean + + + + 
New Depts. + 
South-Central 

Note: + indicates complementarity while - indicates competition. 
Source: Bonet (2005). 

5.9. Table 5.3 identifies the sectors with the most relevant backward and forward 
linkages in each region for the last year for which the analysis has been done. At the national 
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level, the sectors with the strongest backward impact are non-durable manufacturing and 
construction; each region shows a different profile. The M P M  results, based on a high level o f  
aggregation (seven main regions), show that in the regions where economic output i s  
concentrated (Caribbean, West Central, Bogota and Pacific), more than 90 percent o f  the inter- 
industry trade i s  made within the same region. In South Central and North Central this ratio i s  
around 80 percent, and on1 the New Departments shows a relatively high interregional inter- 
industry trade (40 percent). 3Y 

5.10. In summary, the existing analysis concurs in that most sectors are self-sufficient at a 
regional scale in Colombia, with little interregional interaction, and most forward and 
backward linkages are concentrated inside the richest regions; these results suggest that 
the regional polarization may be perpetuated. The result o f  the extensive research carried out 
by Bonet concludes that interregional l i n k s  are indeed weak in Colombia. One implication i s  that 
growth, under this economic spatial pattern, will likely not help to reduce the current regional 
imbalances, but could even reinforce them. Previous studies, perhaps not as sophisticated as this 
one, had reached similar conclusions. (Galvis Aponte, 2001 , Roca and Romero, 2007). 

5.1 1. Some analysts perceive the transportation costs, associated with weak 
infrastructure, as one of  the leading causes of  the low spatial interaction. Transport 
infrastructure, and i t s  associated services, constitute the physical link between production and 
consumption centers, as well as the key trade gateways. With different perspectives, several 
analyses have pointed out that transport sector weaknesses may be reducing the potential for 
economic activity in Colombia, constituting an obstacle to greater interregional l i n k s  within the 
economy (among others: World Bank 2004c, 2005; Cardenas, et. al., 2005; and Perez 2005). In 
some cases, the analysis i s  focused on transport infrastructure networks, while other analyses 
also take into consideration transport services and the institutional factors behind their 
performance. The next section presents a review o f  the condition and performance o f  this sector, 
characterized as the freight logistics system. 

Table 5. 3: Backward and forward linkage oriented sectors, based on standardized pure linkages indices 

Backward linkage Forward linkage 
oriented sectors - 1997 oriented sectors - 1997 Region 

Agriculture 
Durable manufacturing 
Ut i l i t ies 
Private services 

Non-durable manufacturing 

Government 
Caribbean Durable manufacturing 

South Central 

Agriculture 
Non-durable manufacturing Durable manufacturing 
Government Util i t ies 

Private services - - . . - -- - -. . . - - - 
Non-durable manufacturing Durable manufacturing 

Construction Private services 
Bogota Durable manufacturing Util i t ies 

32 From Bonet (2005:33). 
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Backward linkage Forward linkage Region oriented sectors - 1997 oriented sectors - 1997 
Wholesale and retai l  
Uti l i t ies 

North Central 

Pacific 

New Departments 

Mining 
Util i t ies 
Private services 

Durable manufacturing 
Wholesale and retail 
Uti l i t ies 
Government 

Mining Agriculture 
Non-durable manufacturing Mining 
Util i t ies Uti l i t ies 
Government Private services 

Source: Adapted from Bonet (2005), Table 8. 

5.3 The Freight Logistics System Response to the Spatial Interaction Demands 

5.12. A complex logistics system, composed of transport infrastructure and services, 
business logistics practices and trade facilitation procedures, i s  responsible for the physical 
flows; a comprehensive framework integrating the logistics system i s  emerging, which 
substitutes the one that focused exclusively on infrastructure networks. Several World Bank 
studies have analyzed the link between competitiveness and the physical flows o f  goods (World 
Bank 2004c, 2005, 2006), concluding that three major areas have to be dealt with in order to 
ensure the flow o f  goods throughout the logistics chains: (a) transportation, (b) business logistics, 
and (c) trade facilitation. One conclusion derived from this perspective i s  that the policy levers to 
improve logistics competitiveness are not just infrastructure provision, but services regulations, 
private sector development and the direct provisions o f  some services by the Government (Le., 
inspections at gateways). This framework encompasses the flows o f  international and domestic 
trade as well, although some components can be more relevant in one case or another (customs 
inspections for international trade, trucking industry performance for domestic trade). Most 
productive activities comprise export, import and domestic flows along the value chain. 

5.13. A recent Bank report-following this framework-found that the main weaknesses 
in the freight logistics system in Colombia are not restricted to infrastructure, but deal with 
regulation and government-managed processes. Colombia's logistics weaknesses are usually 
perceived as a lack o f  adequate infrastructure. The World Bank (2005) report-based on a 
supply-side analysis and a survey o f  users' viewpoint-found that, although some relevant 
infrastructure bottlenecks do exist, the freight logistics system has other critical problems. Three 
main areas were detected as particularly critic: (i) the trucking industry, (ii) public use ports, and 
(iii) inspections in international gateways (Table 5.4). 
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HIGHWAYS 

TRUCKING INDUSTRY 

Bottleneck in critical segments, geometry 

Low efficiency and quality of service 

Source: Adapted from World Bank (20070. 

SCM ORGANILATION 

CONTROLS 

5.14. The regulatory organization o f  the trucking industry-by far the most important 
surface transport mode in the c o u n t r y l s  curtailing i t s  efficiency; this does not represent 
higher freight cost and lower quality of  service, but hampers the firms’ ability to innovate 
their logistics strategies. 81 percent o f  internal freight i s  moved by truck in Colombia; it i s  by 
far the most important transport mode for internal traffic and a relevant one for exports and 
imports to/from countries in the region (mostly Venezuela and Ecuador) (World Bank 2004c, 
2006). Figure 5.1 shows truck flows across the country. The performance o f  the industry i s  low: 
trucks average around 50,000 km per year (should be about twice that figure), there are too many 
trucks for the country’s geographical and economic dimensions, the fleet i s  aging, the industry 
structure i s  too fragmented, and only a few companies are evolving into logistics operators. This 
fact may result not just in reduced productivity and increasing costs, but also in lower service 
quality, which i s  becoming progressively important in the modern supply chain practice. Several 
studies show that the modernization o f  the trucking companies has a strong impact downstream, 
as it allows users (shippers) to innovate their supply and distribution strategies. The reason for 
the low performance o f  Colombia’s trucking industry i s  likely to result from-among other 
factors-its regulatory organization: the multilayer system, the multiplicity o f  intermediaries 
adding l i t t le  value, and the rates r e g ~ l a t i o n . ~ ~  There i s  a relevant cultural factor in the sector 
performance, as well as a delicate social issue, and reaching a solution faces complex political 
economy obstacles. 

Lack of efficient standards, procedures and 
information systems: I e port-truck 

SMES with logistics costs three time higher 
than average 

High inspection costs, lack of coordination 
among agencies 

33 Exogenous factors: security on the roads, difficult topography, fieight demand imbalances. 
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Figure 5. 1: Flows o f  trucks o n  Colombian roads 

Source: Roda - USAID. 

5.15. The public ports improved substantially soon after the 1993 reform, but they seem 
to have been left behind afterwards, although performance varies a great deal among 
ports; the organizational structure that was adopted-a hybrid between a landlord model 
and a tool port model-may be one of the main reasons for the current constraints. 
Colombia’s port system was reformed in the early 1990s, concessioning the key public ports, 
which improved substantially compared with their previous conditions. But after more than 12 
years, the public ports service quality in Colombia looks to be loosing ground when compared 
with other ports in the region. The picture i s  uneven, with some ports delivering better services 
(like the Cartagena container terminals) and others showing some serious congestion problems 
(like the Buenaventura multipurpose A recent Latin America Competitiveness Review 
2006 (prepared by the WEF) shows Colombia as #58 in a 117 country rank, but number 85 in 
regards to ports. The explanation for the public ports difficulties may l ie  in the following 
explanations: the changes to the maritime and port industries that took place after the reform, the 
weaknesses o f  the port structure organization adopted, or the flaws in the reform implementation, 
such as government oversight and control. A recent analysis o f  the evolution o f  ports in Latin 
America finds that the application o f  a landlord model has been one o f  the key success factors, 
particularly in the efficiency o f  terminal operations. In the case o f  Colombia, the model that was 
adopted i s  a hybrid between a landlord and a tool port organization structure. The lack o f  service 
standards requirements, the multiple-operators scheme, the high participation o f  shippers in port 

34 Cargo Systems, 2007, highlights Buenventura problems f rom the users’ perspective. 
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governance, concessionaires fee determination, and the absence o f  environmental and security 
clauses are some o f  the concession design aspects that may be hampering better development o f  
port activities. 

5.16. The inspections in export-import gateways are performed by many agencies, which 
control a proportion of  the international trade that i s  several times higher than in 
comparable countries; in addition to some flaws in each agency’s procedures, the 
coordination among them i s  indeed weak. Inspections in ports are currently more than 30 
percent focused on exports and 20 percent on imports, approximately three times the standard in 
developed and MI countries. Many agencies participate in the process, there are some flaws 
within each agency’s control procedure (i.e., the physical customs inspection damaging exports), 
and weak coordination among them. As a result o f  this cumbersome process, the extra cost 
generated in container movement has been estimated at more that US$ 300 per unit (World 
Bank, 2005). 

5.17. A recent worldwide survey o f  operational staff in freight forwarding shows that 
Colombia logistics performance i s  frail, even by L A C  regional standards, particularly in 
the management o f  customs and border procedures; hard data on logistics performance 
demonstrate that the inspection process i s  particularly critical. The Logistics Perception 
Index (LPI) was estimated for 150 countries, based on seven sub-indexes; hard data on the 
logistics environment and physical performance indicators were collected as well for 1 10 
countries.35 Colombia ranked 82 out o f  150, with some sub-indexes performing very low, 
particularly “Efficiency o f  Customs and Other Border Procedures”. Table 5.5 summarizes the 
L P I  and its sub-indexes. It shows that Colombia’s weaknesses are not just infrastructure, but 
mostly in the inspection procedures and logistics service organization. Table 5.6 confirms that 
general cargo i s  inspected at too high a proportion (35 percent), that damage in the inspection 
process i s  relevant, and that the cost o f  moving containers is higher than in other comparable 
countries. 

35 World Bank - GFP - Turku: Measuring Global Connections. 
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Colombia 82 116 85 74 86 71 80 87 
Chile 32 24 34 34 35 37 115 44 
Argentina 45 51 47 49 44 46 93 46 
MBxico 56 63 53 54 57 48 101 51 
Peni 59 49 57 53 61 67 59 80 

USA 14 19 7 20 14 10 144 18 

Source: World Bank (2007f). 

Table 5. 6: Trade facilitation indicators for Colombia and other selected countries 
Average Average 40' Cont. 40' Cont. 

import Time Inspec- Damaged export 
release tion as Yo shipmt. lead time lead time 

Country import export 
cost cost 

Colombia 7.0 8 YO 4.0 10.0 2000 2000 

Source: World Bank (2007f). 

5.18. As a conclusion, different sources agree that freight logistics present several relevant 
problems in Colombia, and that the major weakness i s  not the lack of adequate 
infrastructure-although there are some clear deficiencies-but in many regulatory issues, 
in the development o f  business logistics practices, and particularly in the inspection 
customs and border processes managed by official entities. 

5.4 Perspectives from a M i c r o  Approach 

5.19. An alternative approach, the analysis o f  value chains, has also been pursued in order to 
further analyze the inter-sectoral and inter-regional l inks,  looking at the supply chain current 
spatial patterns and-particularly-the potential trends facing the FTA. Two value chains were 
selected as examples: fruit-horticulture and glass ceramics. The value chain approach intends to 
overcome one o f  the I O  matrix weaknesses: results depend on industry classification and 
aggregation. Instead o f  the traditional sectors, activities are grouped as echelons in a chain, from 
the extractive activities to final production o f  goods, going through intermediary goods, 
following client-supplier links. For example, the textile chain covers the products from cotton 
production to garment delivery, including all intermediate stages. Colombia has done intensive 
work on recognizing and analyzing the key productive chains, motivated by the challenges 
expected from the FTA with the U S  (DNP, 2006). This approach may yield further insights into 
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the inter-industry and interregional relations; it allows exploring what are the supply chain 
current spatial patterns, where the inputs to each chain echelon come from, what are the 
obstacles they face nowadays, and, if activity grows, what are the current location trends. Two 
value chains with high growth otential were selected and explored through interviews: fruit- 
horticulture and glass ceramics. 3 9  

5.20. In  juice production-a growing activity within the fruit-horticulture chain-inputs 
have diversified regional origins, depending on the fruit, and elaboration plants are located 
in the main industrial centers (particularly Valle del Cauca). About half of  the product i s  
exported, but the domestic market, concentrated in the three main cities, also remains 
important. Firms are willing to keep their current location to serve the domestic market, 
while expanding their activities closer to the coast in order to deal with the rising exports. 
Juice production i s  the most relevant activity in this productive chain (44 percent o f  the chain 
output), with mango as the main input. Juice i s  mostly produced in Valle del Cauca; mango pulp 
i s  produced on the Atlantic Coast and partially in Tolima and Huila. The f l ow  is seasonal. Mango 
has two harvests a year, which gives it a competitive advantage for Colombia (only one harvest 
in the main competitor producer, India). Other fruits come from diverse regions: bananas from 
Uraba and Magdalena, mora from Cundinamarca and Antioquia, oranges and ZuZo from 
Antioquia, maracayd from Huila, Antioquia and Valle del Cauca. Ha l f  o f  the juice i s  exported in 
containers (mostly to the US, Germany and Ukraine), and the other half i s  consumed 
domestically, distributed through Bogota. The f i rms ’  location strategy consists in developing 
new export-oriented plants on the Atlantic coast, in the Barranquilla area, while simultaneously 
developing suppliers close to the Valle del Cauca plants. 

36 The selection was made in agreement with DNP 
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5.21. The internal transportation of mango pulp costs around three times the product free 
alongside ship (FAS) value; the main problems the firms face are customs and border 
procedures, rural roads and trucking activities. Total logistics costs have not been estimated, 
but interviews indicate that surface transportation alone costs more than three times that o f  the 
FAS product value. The main problems along the logistics chain are customs and border 
procedures, low quality o f  rural roads linking the fruit production units to the main highways 
network, and the low quality o f  the domestic trucking services. Recurrent problems in Cartagena 
are forcing exports from the Valle del Cauca through Cartagena. 

5.22. In  the glass and ceramics production chain, raw material location leads the 
placement of the product manufacturing plants, whose output i s  still directed, to a large 
extent, to the internal market; port location (mostly Cartagena) determines the location of 
the logistics platforms of those firms that import and distribute. New plants are expected to 
be located on the Atlantic coast. In ceramics, wall and floor t i les make two third o f  the chain 
output; the main materials are gres 37-mostly oriented at the domestic market-and standard 
ceramic-mostly for export; sanitary porcelain i s  also relevant. Most inputs originate from Norte 
de Santander, where clay and sand have outstanding quality, and Cundinamarca, close to Bogota. 
Some feldspar i s  transported from Santander and kaolin from Tolima. Manufacturing plants are 
located close to the mines in the Bogota and Cucuta areas. Some inputs are imported, via 
Cartagena, from the US, Europe and Mexico. Today more than 80 percent o f  the production i s  
for the domestic market, o f  which almost three-forths i s  directed to the three main urban centers. 
Exports go to the US, Europe and Central America. Facing a growth in exports, f i r m s  are 
considering the installation o f  new plants on the Atlantic coast, close to Barranquilla. 

5.23. Glass-ceramics firms main logistics problems are customs and border procedures, 
port costs and service quality, and the domestic trucking services costs and transit time. In 
the export flows, inspection procedures frequently damage the cargo in a value that f i rms assess 
as equal to the their business benefit. In terms o f  port and maritime services, the sector f i rms 
complain that the Cartagena container terminal prioritizes transfer traffic instead o f  national 
export-import traffic; therefore, shipping companies sometimes cannot drop of f  all containers, 
and imports must make detours to other ports. All these practices extended transit times. 
Buenaventura port i s  used for flows to and from China and the South American Pacific coast. 
Firms find port costs there to be particularly high. It i s  a common practice to consolidate and de- 
consolidate containers in port yards in order to better utilize truck capacity, which adds to port 
congestion. The domestic trucking industry i s  blamed for high costs and transit time; some f i r m s  
that are experimenting with third party logistics providers are giving very satisfactory responses. 

5.24. The conclusion from a preliminary review of two productive chains i s  that, 
confronting the increase in exports and imports, firms are willing to expand their capacity 
to produce/distribute on the Atlantic coast, which may raise the spatial interaction through 
growing forward and backward linkages in the Caribbean region. Moreover, the logistics 
problems that firms declare are only partially infrastructure shortages and are also 
problems related to regulation and government management. In the two analyzed productive 
chains, the main location factors for the producing plants are the domestic market, the raw 
material sources and the import gateways. With the perspective o f  increased exports and imports, 

From the French word grds, a ceramic paste with little porosity after cooked and used for wall and floor coverage. 37 
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f i r m s  are planning to increase their capacity close to ports, particularly on the Atlantic coast and 
in the Barranquilla area (no interviewed firm showed interest in locating activity close to 
Buenaventura). This trend may produce some increase in the interregional linkages: new 
agriculture products originating from diverse regions and going to manufacturing plants, flows o f  
raw or semi-processed material from inner regions to plants located in port areas, and 
development o f  logistics platforms on the coast supplying the inner domestic market. Most o f  the 
flows derived from this activity wi l l  follow the existing infrastructure corridors. The logistics 
problems that f i rms are going to confront confirm the hypothesis o f  the previous section 
regarding the importance o f  factors such as the trucking industry, ports, and customs and border 
procedures. 

5.5 Conclusions and Recommendations 

5.25. The previous analysis leads to the following summarized conclusions and suggested 
policy recommendations: 

Colombia’s economy i s  currently characterized by weak inter-industry and interregional 
economic l inks;  most forward and backward l i n k s  are concentrated in the richest regions. 

Transport logistics i s  clearly one o f  the major factors constraining spatial interaction. 
This constraint i s  not only due to the lack o f  coverage o f  infrastructure networks (ie., roads) or 
inadequate standards and capacity, but also to a set o f  diverse interacting features such as 
transport regulatory issues, private sector (shippers and carriers) business logistics development, 
and government managed processes (mainly customs and border procedures). 

0 The increasingly open trade scenario offers opportunities to redefine spatial backward 
and forward linkages, as f i rms ’  strategies frequently consider the relocation o f  production and 
distribution facilities in order to take full benefit o f  the new situation. 

The production chain analysis i s  a useful tool to identify the locational trends, the 
emerging spatial supply chain patterns, and the type o f  reform o f  the freight logistics system that 
may help increase spatial interaction. 

0 The analysis made (at a preliminary level) in two productive chains-fruit-horticulture 
and glass-ceramics-shows that f i r m s  want to continue utilizing their current facilities, located 
according to raw material sources and domestic markets, to serve internal demand. These f i rms 
plan to expand capacity in order to serve export markets, locating new facilities on the Atlantic 
coast, particularly in the Barranquilla area. 

0 The materialization o f  these plans may increase interregional l inks .  New agricultural 
products originating from diverse regions and traveling to more scattered manufacturing plants, 
flows o f  raw or semi-processed material from inner regions to plants located in port areas, and 
development o f  logistics Platforms on the coast that supply the inner domestic market. 

0 Government policies may help to facilitate these new potential flows; these policies 
include enhancing infrastructure networks, but the analysis confirms previous findings that 
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special attention should be placed on the trucking industry performance, on the organization and 
management o f  ports, and on the inspection processes at gateways. 

0 Competition and service innovation on road freight logistics has strong downstream 
benefits, as it enables user industries to develop more efficient supply and distribution strategies. 
This innovation i s  not merely a reduction o f  the carriage cost. There are international examples: 
MCxico, Czech Republic, Hungary, and Poland (Dutz 1995, 2005) are focusing on the impact o f  
service innovations on user industries. 

0 As a result o f  a relative l o w  public investment in productive infrastructure during the 90s 
(World Bank, 2 0 0 4 ~ ) ~  the focus in recent years has been on infrastructure development, 
sometimes overseeing the importance o f  the “soft” side o f  the agenda: policies to enhance 
transport services, business logistics organization and trade facilitation. The shift towards a 
“wider” agenda, including al l  those soft aspects, requires an update o f  the institutional 
organization. Two initiatives may be considered in this regard: a reform and modernization o f  
the Ministry o f  Transport, and the creation o f  a National Logistics Council, coordinating public 
and private actions, at both national and sub regional levels, to increase competitiveness. 
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CHAPTER 6 - HUMAN CAPITAL AND INNOVATION: 
NATIONAL AND SUB-REGIONAL ANALYSIS 

6.1. Innovation and human capital are major drivers o f  economic growth and productivity. 
Roughly ha l f  o f  cross-country differences in per capita income and growth are driven by 
differences in total factor productivity, generally attributed to technological development and 
innovative capacity (Dollar and Wolf 1997, Hall and Jones 1999). According to Prescott (1 998), 
to understand large international income per capita differences, i t  i s  necessary to explain 
differences and growth in total factor productivity (TFP). The argument i s  that one o f  the main 
candidates to explain those gaps i s  resistance to the adoption o f  new technologies and to the 
efficient use o f  current operating technologies, which in turn are conditioned by the country’s 
institutional and policy arrangements (investment climate variables). 

6.1 Human Capital Endowment 

6.2. What role do investments in human capital play in productivity growth?38 W h i l e  there are 
often disagreements about the contribution o f  human capital to productivity, there are several 
stylized facts that can be gleamed from the theoretical and empirical literature. 

0 Increases in human capital (both health and education status) have a positive 
impact on productivity and economic growth. From a theoretical perspective, in a now classic 
paper, Lucas (1988) makes a strong argument about the spillover effect o f  education on other 
workers and economic growth.39 From the empirical side, the work o f  Barro and Sali-i-Martin 
(best summarized in Barro and Sali-i-Martin, 1999) show broadly the contributions o f  human 
capital to growth and productivity. 

0 The quality of  human capital i s  at least as important as the quantity o f  human 
capital. Many early studies focused strictly on the accumulation o f  human capital (for example, 
on the number o f  years enrolled). More recent evidence shows that what and how well  students 
learn i s  at least as important as how much they learn and that by controlling for school quality 
and cognitive ability, the impact o f  education i s  often substantially greater. Haunushek and 
Wobmann (2007) rovide detailed evidence on the relationship between education quality and 
economic growth. 4 9  

0 Workers with higher human capital earn more and are more productive. Regardless 
o f  the debate on the macroeconomic impact o f  human capital, there i s  clear evidence that people 
with higher levels o f  human capital (both health and education) have higher incomes and are 

Human capital i s  a broad topic (Schultz, 1961) that encompassing “investments” in health, knowledge, and 38  

education at different ages. 
39 More recent reviews are provided by Aghion and Howitt (2003), from a macroeconomic perspective and Basu 
(1 997), from a development perspective. 

By its nature, it i s  more difficult to differentiate between health quantity and health quality. 40 
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more productive. Early investments tend to have long term impact. Healthy and well-educated 
individuals have long-term advantages through their lives. 

6.3. Traditionally, Colombia has had low levels of  human capital. In recent years, it has 
invested a significant amount in health and education which have lead to some positive results. 
The government has set ambitious goals: full enrollment in basic education (grades 1 to 9 )  and 
full enrollment in the managed competition insurance system by 2010. At the same time, the 
government has also committed to substantially increase the number o f  graduates from higher 
education. 

6.4. In  international comparisons, Colombia generally performs lower than expectations 
in education outcomes, given i t s  income level. Table 6.1 compares education spending and 
education enrollment rates in Colombia with other peers in LAC. Colombia does not appear to 
have a particularly high enrollment rates compared to other countries in the region, even taking 
into account the fact that Colombia i s  a poorer country. Colombia also appears to be one o f  the 
higher spenders on education, in terms o f  percentage o f  GDP. 

Table 6. 1: International Comparisons 
Country GNI per Public Education Secondary Net Tertiary Gross 

Capita Expenditure (% GDP) Enrollment Rate Enrollment Rate 
Argentina $4,470 4.0 80.8 61.1 
Boiivia $l ;o lo 6.2 72.7 40.6 
Brazil $3,550 4.2 74.5 20.1 
Mexico $7,3 10 5.3 63.8 23.4 
Paraguay $1,040 4.4 n.a. 25.9 
Peru $2,650 2.4 68.8 33.4 
Colombia $2,290 5.2 54.9 28.3 
L A C  $4,045 4.5 68.1 27.2 
Upper Middle Income $5,630 4.4 74.5 44.5 
Notes: GNI= Gross National Income; n.a.=not available. 
Source: Ed Stats. 

6.5. Local governments play an important role in education at all  levels. As a percentage 
o f  their expenditures, education takes by far the largest share o f  their budget, averaging around 
25 percent in 2006. With the exceptions o f  a few national universities, al l  public educational 
establishments are under the responsibility o f  one o f  the levels o f  local governments. Private 
education plays an important role in all levels o f  education and there are a range o f  private 
educational institutions that serve all socio-economic classes, particularly in larger 
municipalities. The public primary and secondary education system are run by the departments 
and by larger m~nic ipa l i t ies .~~ Following strict rules and salary guidelines set by the national 
government, they employ teachers, which are the main input in any education system. They also 
have a great amount o f  flexibility to invest in education quality. The central government has long 
encouraged local authorities to be creative in the actual delivery o f  services. Colombia has also 
been quite open to public-private partnerships in all levels o f  education. 

41 All municipalities with a population o f  100,000 or more in 1993 census are “certified,” meaning that they directly 
provide public primary and secondary education. 
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6.6. The financing for primary and secondary education i s  largely from the central 
government, although local governments do have the option of “topping off ’  the central 
government’s subvention. Currently, around 85 percent o f  public spending on primary and 
secondary education i s  directly from the central government. In principle, education transfers are 
on per student basis (“student-centered financing”). However, the central government makes 
significant transfers on the basis o f  historical costs as well. While larger municipalities often 
make significant contributions to the education system, this i s  the exception and not the rule. 

6.7. All municipalities are given central resources to invest in education quality and 
considered the main level for improving quality. This often creates a contradiction, as many 
teachers are departmental employees. With the bulk o f  resources committed to paying teachers’ 
salaries, many municipalities have to devote their education resources to basic recurrent 
expenses such as maintenance and public services, instead o f  continuous investment in quality. 

6.8. Higher education i s  also largely a local responsibility at least in terms of 
administration. Most departments administer public universities and many o f  the larger 
municipalities also operate universities. There are several national universities located around the 
country, with a heavy presence in the capital, Bogota. Even though the local government’s role 
in financing i s  quite small, universities are s t i l l  considered to be primarily a local responsibility. 

6.9. Public tertiary education i s  also largely financed directly by the central government. 
In 2000, 63 percent o f  funding came from national transfers and only 7 percent came from local 
governments’ discretionary budget. The higher education budget i s  generally transferred on the 
basis o f  historical costs and i s  done through direct transfers from the central government rather 
than through the transfer system that i s  used to finance primary and secondary education, health, 
water, and other programs. Tuition and funding from other sources (likely to be research grants) 
has played an increasing role in higher education financing, accounting for 30 percent o f  total 
spending compared to 22 percent in 1992. This is generally a healthy trend, involving more cost 
sharing from households that directly benefit from higher education (World Bank, 2004a). At the 
same time, Colombia has been a pioneer in Latin America in expanding student credit for higher 
education students. This has helped facilitate entrance into higher education, particularly for 
students from poorer backgrounds. 

6.10. The National Training Service (SENA) plays a major role in non-university tertiary 
and technical education, but there are concerns about the efficiency and effectiveness of i t s  
training program. SENA i s  financed by a wage tax, equal to 2 percent o f  payrolls paid by 
employers. With its core financing, SENA operates a large number o f  training centers and 
programs throughout the country. SENA provides around a quarter o f  training in the country. It 
targets, imperfectly, poorer segments o f  society. In rural areas, SENA’s courses are offered for 
free and they are often quite cheap or free in urban areas, even for subject matters in great 
demand. SENA directly offers courses but is also expected to play a greater role as an 
accreditation agency and working with private sector training institutions. While SENA does 
have links to the private sector, it is  often inflexible in adjusting i t s  training programs and i s  
often more expensive (on a per student basis) than private sector training providers. Despite 
these limitations, SENA has a generally good reputation among workers, f i rms,  and the general 
public (World Bank, 2004b). 

67 



6.11. Increasing spending on social services does not automatically lead to better results; 
the focus should be on efficiency and quality of expenditures. Recent evidence from 
Colombia shows that there i s  a wide range o f  efficiency o f  local governments in running the 
health and education sectors (World Bank, 2007b). While some jurisdictions have substantially 
more locally raised resources available for education, there i s  no relationship between fiscal 
capacity and efficiency in delivery o f  services. A recently approved reform to the Constitution 
guarantees more resources for education, through local governments. Care i s  needed to ensure 
that these resources will be used efficiently. The situation i s  similar in higher education. The 
Colombian university system appears to be inefficient, with unmet demand in some areas and 
oversupply in other areas. It focuses primarily on undergraduate education, which i s  done at the 
expense o f  graduate education and often, in the long-run, “cheats” undergraduates o f  a quality 
university education (World Bank, 2003). 

6.12. Education policy plays an important role in competitiveness. As a middle income 
country, Colombia can no longer rely on cheap labor to produce manufactured goods and will 
increasingly have to look for strategies to increase the value added o f  i t s  goods and services. In 
particular, there wi l l  have to be greater emphasis on services, both for export and for the 
domestic market (Farrell, et. al., 2005). 

6.13. The basic education system (primary and secondary) plays a critical role in 
providing s k i l l s  for workers. A well educated workforce will be more productive and probably 
more reliable. In addition, basic education can provide important basic skills, such as knowledge 
o f  foreign language and information technology that play an increasing role in the day-to-day 
operations o f  many f i rms.  More importantly, an individual with a good basic education can adapt 
to changing employment circumstances. In a modern economy in the globalized world, this 
adaptability i s  crucial both for the employee and for f i rms. 

6.14. The higher education system (universities and similar post-secondary institutes) 
plays a dual role in competitiveness. As educational establishments, higher education 
institutions play a key role in training managers and skilled workers. In countries like Colombia, 

68 



where a significant percentage o f  the population now finish formal education, technical 
institutions can play a major role in the higher education system. In a service economy, workers 
with higher education are an absolute necessity. 

6.15. Beyond the function o f  universities as centers of education, they are also important 
centers for both basic and applied research. Even in developing countries, this role can be 
very important as they can play a role as a bridge between research in industrial countries and 
local adaptation. Universities can work in partnership with private industry and provide highly 
skilled research support when needed. For example, universities and research centers in 
developing countries played a major role in spreading new agricultural technology that greatly 
increased the supply o f  food and reduced the risk o f  famine in the 1960s and 1970s. This built on 
research done in high income countries and introduced local adaptions to ensure that the new 
varieties would function. 

6.16. The education level of the workforce plays a major role in determining a firm’s 
productivity and i t s  capacity to adapt new practices and technology. I t  i s  also a good proxy 
o f  the skill level in the work force. In addition areas with a high concentration o f  educated people 
are likely to generate positive externalities; educated people attract other educated people and 
having a higher density tends to increase the demand and contribution o f  education. The 
education level o f  workers i s  low and varies greatly by region. Although Colombia has made an 
important effort to increase coverage o f  the education system, the education o f  the existing 
“stock” o f  the labor force i s  s t i l l  quite low. Figure 6.1 shows the years o f  education o f  the labor 
force by Department. Figure 6.2 shows the percentage o f  the work force by sub-region, with 
university and higher education. 

6.17. Both these figures show that the highest levels of  education are located in Bogota 
and Valle, both in terms of overall education levels and the percentage of the population 
with professional qualifications. Antioquia and the eje cafetero (Caldas, Quindio, and 
Risaralda) are above the national average but lag significantly Bogota and Valle. The Atlantic 
coast also has some areas with high education, primarily in Barranquilla and Cartagena. Having 
ready access to workforce with a minimum level o f  education i s  an important In general, larger 
f i r m s  have more educated workers than smaller f i rms.  

6.18. In the Central and Pacific regions only 4 percent of the work force has technical and 
professional qualifications, while in Atlaintico, Valle, Antioquia, and Bogotai that rate i s  
substantially higher. This level o f  education represents the labor pool for f i rms. A region with 
reduced number o f  trained people may face impacting skill shortages, and therefore, weaker 
horizontal and transversal linkages among f i rms, critical for moving up in the value and 
knowledge chain and overall competitiveness. 

69 



Figure 6. 1: Years o f  Education o f  labor force, by 
department 
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6.19. Current trends tend to reinforce the existing stocks. Figure 6.3 shows the percentage 
o f  the population between the ages o f  18 and 23 in each department that i s  enrolled in ost- 
secondary (higher) education:* Bogota s t i l l  has the leading position in terms o f  enrollment: but 
Antioquia and Santander have significant enrollment indicating that these departments wi l l  
gradually increase the percentage o f  workforce with degrees. At the same time, Valleys 
enrollment i s  below the national average, indicating that the region i s  at some risk o f  losing i t s  
advantage in education. Although Atlhtico, with i t s  capital o f  Barranquilla, has a high level o f  
enrollment, the rest o f  the Atlantic coast regions perform poorly. To some degree, this represents 
the tendency o f  many students to enroll in Barranquilla but probably also reflects a trend towards 
increasing concentration in Barranquilla and, to a lesser extent, Cartagena. Also worrisome i s  the 
low enrollment rate in the Central and Oriental sub-regions, none o f  whose departments i s  at the 
national average. This will tend to reinforce the low level o f  education achievements in the 
region and reduce the attractiveness o f  these areas for investors. 

6.20. Investment in human capital have (a long lagged) impact on income per capita after 
long periods as illustrated by the recent dynamics of human capital formation, which does 
not match income per capita growth. Sub-regions with higher increases in schooling were not 
the fastest growing economies within Colombia between 2001 and 2005. Human capital 
endowments and income per capita among Colombia's sub-regions are strongly correlated (0.70 
in 2005). Bogota leads all sub-regions in human capital endowments and i s  also the richest 
department. Choc6 belongs to the other extreme o f  the distribution with half years o f  schooling 
and one third o f  Bogota's income per capita. Some sub-regions have between 6 and 7 years o f  
schooling while having substantially different levels o f  income per capita, which suggest 
explanatory variables for differences in income per capita (Figure 6.4). At lh t ico and the 
departments o f  the Eje  Cafetero are positive outliers, while Antioquia and especially Santander 
are negative outliers, with levels o f  education below what i s  expected for departments o f  their 
income levels. 

This i s  similar to the gross enrollment rate for tertiary education. 42 

43 Bogota i s  likely to be a net "importer" o f  higher education students and the figures here probably overstate the 
tertiary enrollment rate in the district. 
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Figure 6.3: Current Enrollment Rates in Higher Education 
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Source: Ministerio de Educacidn Nacional, 2005. 

6.21. Colombia has a relatively sophisticated system of  tracking education quality in 
different education levels. The SABER assessment i s  given every three years to students in 5th 
and gth grade, in a number o f  subject areas. In the final year o f  secondary schooling, 1 lth grade, 
most students take the State Exam (commonly called the ICFES exam), which covers a wide 
range o f  subject areas. The central government i s  gradually introducing the ECES exam for 
university graduates. This exam, which will become obligatory, will cover core subject matter 
for different degree programs. While students are not required to "pass" the exam, it can be 
useful information for employers and to judge the quality o f  higher educational institutions. 

6.22. Both the secondary and tertiary education systems have been criticized for not being 
aligned from the needs of the labor market. In the case o f  secondary education, there does not 
appear to be good information about student's options at the tertiary level and many students do 
not have resources to continue with higher education. The curriculum i s  also traditional with 
l i t t le  input from the private sector. Universities often have contacts with the private sector, but 
this often does reflect the information that students receive about employment opportunities. 
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Figure 6.4: Schooling YS. Income per capita, by department 
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6.23. Colombia has not fared well in international quality comparisons but there are 
important initiatives being undertaken at the governmental level. Colombia participated in 
1997 TIMSS international comparison and had the second worst performance. The best scores 
obtained by Colombian students in mathematics and language rank among the lowest obtained 
by their peers o f  Singapore, which was first in the test. Bogoth, Atlhtico, Boyaca, and Santander 
have the highest levels o f  quality in education, however their performance fares more than 15 
percent below the international average in the TIMSS assessment (Sarmiento, et. al., 2002). 
Colombia participated in the 2006 PISA evaluation, which i s  sponsored by the OECD and has 
increasingly become the international standard to benchmark education quality. SABER results 
confirm that around one third o f  students in ninth have strong analytical capacity in mathematics 
(defined as levels D and E). At the supply side, the central government i s  actively introducing 
mandatory accreditation o f  new university programs and o f  some existing programs to ensure 
that they meet a minimum level o f  quality. Existing programs may also apply for accreditation, 
but this i s  voluntary in most areas o f  studies. 

6.2 Innovation and Technological Development 

6.24. Colombia’s innovation system has a low capacity to translate investments into 
innovation. It performs below par compared with similar economies at i t s  income level. This 
deficiency can be largely attributed to weaknesses in all four pillars o f  the knowledge economy: 
(i) the economic incentive regime; (ii) the education system; (iii) the innovation system; and (iv) 
access to information and communication technologies. As a result o f  these limitations, 
Colombia has a very low science and technology skill base. In 1995, there were 0.3 researchers 
per thousand workers in Colombia compared 0.6 in Mexico, compared with 0.8 researchers in 
China (which increased to 1.1 researchers in 2002), 1.7 in Argentina, and an average o f  5.8 
researchers per thousand workers in OECD countries. Most researchers are in the public sector, 
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with only about 25 percent o f  a l l  R&D personnel working in industry in 2004 versus 32 percent 
as the average for LAC. By contrast, in the OECD around two-third o f  researchers are in the 
private sector. 

6.25. Total R&D investment, public and private, i s  also far below the OECD levels: 
expenditures on R&D as a percentage of GDP in Colombia are about 0.6 percent as of 
2006, about average for the LAC region, but below those of Mexico, Chile, and Brazil. It i s  
also inferior to other emerging economies such as China 1.2 percent, and India 1.3 percent. All 
Lat in American countries, including Colombia, have l o w  levels o f  investment in R&D below 
their projected levels (Lederman and Maloney, 2002). A recent ranking made by the Economist 
Intelligence Unit ranked Colombia 6 1, while close L A C  competitors are more than ten positions 
above (Table 6.2). Technologically successful countries such as China, Finland, Korea, Ireland, 
and India are investing above their projected levels. 

Table 6.2: International Innovation Performance Ranking, 2002-2006 
Country Innovation Ranking 
Argentina 38 
Venezuela 40 
Mexico 45 
Costa Rica 46 
Chile 47 
Brazil 48 
Colombia 61 
Note: The innovation performance index measures innovation output or performance, and i s  based on international 
patents data. 
Source: Economist Intelligence Unit (2007). 

6.26. In the poorest sub-regions, research and development endowments and activities are 
almost inexistent. Most R&D i s  concentrated in Bogota and Antioquia, with Valle and 
Santander as minor centers. 35 percent o f  research and technological development centers 
(RTDC) are located in Bogota, fol low by 25 percent in Antioquia, 11 percent in Valle, and 10 
percent in Santander. As can be seen in figure 6.5, the top three sub-regions concentrate more 
than two thirds o f  researchers. Likewise, 45 percent o f  f i rms’  investments in research and 
development occur in Bogota. 

6.27. The private sector plays only a small role in innovation activities. Private investment 
in R&D, both as a proportion o f  GDP and as a percentage o f  total national R&D expenditures, i s  
very low. Firms’ investment in R&D in Colombia i s  about 0.25 percent o f  GDP compared with 
0.4 percent in Brazil, 0.3 percent in Chile, and 0.8 percent in China, and 1.5 percent in the 
OECD. The private sector also has very little contact with public sector R&D. This implies 
l imited private sector access to basic and applied research, reduced relevance and 
commercialization o f  R&D, and l imited success in productive innovation. Likewise Colombia, 
as most other L A C  countries have relatively few and scattered l i n k s  with foreign knowledge 
centers. 
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Figure 6. 5: Concentration o f  Researchers by Department, 2004 
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Source: Colciencias. 

6.28. Colombia lags behind the LAC region in terms of  use and investment in information 
and communications technologies. The average number o f  internet users in LAC i s  110 per 
1,000 in 2004 while in Colombia, it was 85. The number o f  internet user in LAC i s  significantly 
below those in successful and innovative countries, such as Chile and Korea. That number i s  
often as a proxy for the technological readiness and capabilities o f  the country to move up the 
technological value chain. Investment in ICT per capita shows that Colombia i s  investment less 
than half o f  Chile in per capita terms (Figure 6.6). 

6.29. Establishing a National Quality System with minimum standards of quality i s  
critical for access to international markets. Much as the standardization o f  weights and 
measures in the 19’ century facilitated international commerce, current efforts to establish 
internationally recognized quality assurance system increase transparency in international trade. 
Without a reliable system, buyers are often reluctant to purchase local goods as they cannot 
easily compare to goods produced by competitors or ensure their final customers a minimum 
standard o f  quality. Colombia has made significant progress in the last few years and in that area 
ranks among the top for the L A C  region (Figure 6.7). 

6.30. Using the number of  firms with I S 0  9000 and 9001 certification as a proxy for 
quality adoption, we see that Latin American countries lag other regions. Brazil i s  the 
leading country in the Region with 6,120 f i r m s  with I S 0  9000, Argentina with 4,149 f i rms, 
Colombia with 4,120 f i rms and Mexico with only 2,508 f i r m s  with I S 0  9000 and 265 f i r m s  with 
I S 0  9001. China has 75,755 f i r m s  with I S 0  9000 and 9001 and 40,997 certified f i r m s  with I S 0  
9001. China’s GDP i s  not significantly larger than that o f  Mexico’s. This i s  a key component o f  
China’s export success. Chinese f i r m s  understood very quickly the need to use and adopt quality 
standards, setting up a quite effective National Quality System. 
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Figure 6.6: Per capita investment in information and technology, 2006 
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Source: WDI. 

Figure 6. 7: I S 0  9000: Normalized manufacturing value-added, 2003 
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6.3 Conclusions and Recommendations 

6.3 1. Colombia faces certain deficiencies in human capital and innovation that need to be 
tackled as part of a broader sustained growth agenda. There are deficiencies in the quality o f  
education as measured by international reading literacy tests. The use and investment in 
information and communications technologies seem also very weak comparing with LAC 
countries not to mention that o f  the fast growing economies. The technological base seems very 
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weak, and to some extent unexploited, with l imited investment in R&D, even when adjusting per 
GDP per capita. R&D activities are highly concentrated in universities with limited linkages with 
the productive sector, therefore associated with the limited effectiveness o f  R&D investments. 
However, Colombia does better on use and adoption o f  quality and standards when compared to 
L A C  countries but it i s  s t i l l  below international benchmarks o f  successful countries. 
Strengthening the Colombia National Innovation System should be a key priority, more and 
better spending in supporting R&D and facilitating linkages among university and industry 
should be at the top o f  the national agenda. 

6.32. The distribution of human capital and R&D capacity i s  spread very unevenly across 
sub-regions. Most o f  the human capital and technological endowments are concentrated in the 
three major productive centers- Bogota, Valle, and Antioquia. There are significant differences 
across Departments in highly correlated three factors: labor skills, educational attainment, and 
quality o f  education. 

6.33. There i s  an apparent misallocation and mismatch o f  resources for research and 
development among sub-regions, along with the prevalent lack o f  linkages among 
productive sector and knowledge centers. There seem to be a weak relationship between 
location o f  researchers and investment in R&D, along with a weak relationship between the 
existence and location o f  technology centers and investment in R&D. In fact, Cundinamarca, 
Sucre and Cauca have no technology centers, yet they are the three top Departments in terms o f  
investment in R&D. There i s  no clear relationship between investment in R&D and GDP per 
capita, indicating to some extent, the validity o f  the hypothesis o f  the lack o f  productive focus o f  
R&D activities. Santander appears to be a balanced department, with the second highest GDP per 
capita, a fair stock o f  researchers and technology centers, but less than expected R&D 
investments. 

6.34. “Connecting the dots” or  linking the productive base with the department’s 
capacities i s  the first element in moving forward. The second i s  exploiting the existing 
technological capabilities at the sub-regional level, and strategically developing missing ones to 
match productive needs and structure, after proper evaluations. In terms o f  endowments in the 
area o f  human capital and innovation, the departments can be classified into five groups, form 
better to worse, as shown in Table 6.3. Assistance and intervention should be tailored to the 
conditions o f  each group. For group A, the strategy would be to build on strengths, eliminating 
bottlenecks in logistics, increase integration o f  value chains, and increase efficiency o f  
technological capabilities and resources. For group B (At lht ico,  Cundinamarca, Caldas Cauca 
and Magdalena) along with Santander, there appears to be some potential, in terms o f  
unexploited capabilities and trends in R&D. This can be supported by targeted programs 

6.35. I n  moving forward, Colombia should seek to increase its productivity through 
knowledge-based integration into global value chains and improvements in human capital 
and technological development. Several steps need to be taken to make progress in improving 
human capital and in the building o f  a coherent innovation system with a more active role for the 
private sector and stronger academic-industry linkages. The quantity and quality o f  education 
needs to be significantly upgraded and complemented with demand and incentive driven training 
programs. Efforts should focus on defining and sustaining a long-run Science, Technology and 
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Innovation and Quality strategy that i s  translated into multi-annual budgets that clearly identify 
national priorities aimed at increasing competitiveness and productivity. Specific 
recommendations include: 

0 The central government should provide more resources for education quality for basic 
education, ensuring that marginal resources be provided to both municipalities and departments. 
At the same time, through both incentives and regulations, efforts should be made to ensure that 
these resources actually are used for efforts to increase education quality. 

Focus on the demand side o f  higher education finance, given the general oversupply o f  
seats in universities and other higher education institutions. Colombia has been a pioneer in 
making student loans and this effort should continue and intensify. 

0 Continue efforts to reform SENA, including initiatives to increase the accreditation and 
supervision role o f  agency while encouraging more public-private partnerships in training. Public 
finance for SENA should increasing focus on subsidizing poorer workers. 

0 Continue with efforts to modify and improve education curricula, aimed at ensuring i ts  
relevance for productive activities. Colombia has had a long tradition o f  public-private 
partnership in education and this can continue with more private support in developing and 
delivering education models at all levels. 

6.36. Increasing and strengthening funding mechanisms and incentives for the National 
Innovation and Quality Systems across all areas and levels of government i s  also 
important. Centralized leadership, increased and consolidated funding, and setting up high level 
incentive-driven programs-such as matching grants-are key components for an effective 
reform program. Demand support programs need to be complemented by strengthening the 
regional infrastructure that provides technological services. Interactions between R&D 
institutions and industry can also be facilitated through incentive driven funding. Consortia 
programs can be viewed as entry points for such interactions. To make science more relevant to 
industry requires providing more funding to enhance such linkages (support programs focusing 
explicitly on this objective) but also a deep reform to enhance incentives o f  research 
organizations to cooperate with industry. Finally, to secure effective knowledge transfer, there i s  
a need to support internationalization policies, by financing activities that strengthen the 
integration o f  the national innovation system into the global system and by engaging successful 
expatriates abroad in an international knowledge network. Particular recommendations include: 

Continue to provide support for basic public goods in innovation, such as strengthening 
the patent system and improved quality assurance systems for private enterprises. 

Focus government support on basic research that has a high payoff to the entire economy, 
while encouraging universities and other research institutes to work with the private sector. 
Competitive grants can play an important role in ensuring adequate basic research. 
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CHAPTER 7 - CONCLUSIONS 

7.1. Policies for sub regional competitiveness are only one component o f  sub-regional 
development, which encompasses also policies aimed at alleviating poverty and social distress. 
Competitiveness policies aim at unleashing the forces that drive productivity and are thus 
focused on long run growth. 

7.2. Notwithstanding i t s  merits, the traditional definition o f  convergence should not 
necessarily be seen as the sole objective o f  sub-regional competitiveness policies. The 
convergence perspective may imply an excessive orientation toward supporting lagging sub- 
regions whose productive base is reduced compared to the leading sub-regions. It may also limit 
needed resources for most competitive sub-regions and, therefore, hurt the overall 
competitiveness o f  the country. Pro-competitiveness policies should encompass both lagging and 
leading sub-regions through the pursuit o f  different goals based on the different types o f  sub- 
regions. As an illustration, the fastest way to achieve convergence would be to al low leading 
sub-regions to wait for the lagging ones to catch-up, but this policy would damage overall 
competitiveness. Instead, a proactive convergence would allow for an increasing gap between 
sub-regions as long as the lagging sub-regions improve at a higher pace than their historical 
trends. 

7.3. Sub-regions were grouped according to endowments and economic performance, on one 
hand, and knowledge and innovation indicators, on the other. Leading regions are positioned as 
top world class business locations. This group includes strong competitive metropolitan areas 
such as Cali, Medellin and Bogota. Bolivar, Boyaca and the coffee region are also world class, 
although highly-specialized sub-regions. In addition, A t l h t i c o  and Santander are in between 
these two groups. The third group, called “poles for local development”, is  formed by 8 sub- 
regions, which present an intermediate level o f  economic development and knowledge indicators 
but lack important instruments to  compete and grow. Finally, the last group lacks most o f  the 
instruments for growth and competitiveness, requiring special attention. 

7.4. Consistently with their economic development, each group has a different institutional 
strength. Most o f  the policy lessons stemming from international best practices have already 
been implemented in the leading sub-regions o f  Colombia. Leading regions can therefore be an 
important source o f  learning, and the strategy o f  the central government, when establishing sub- 
regional policies, should benefit from these experiences. 

7.5. Additionally, a great opportunity to  strengthen institutional capacity in the other three 
groups is through coaching the leading sub-regions. As part o f  this study, two workshops were 
held in Bogota and Barranquilla with representatives from twelve different sub-regions. The 
conclusion o f  the workshops was that i t would be worthwhile to implement a competitiveness 
strategy in the most competitive sub-sector o f  each sub-region, with the support o f  the leading 
sub-regions and the national public and private entities. Lessons learned by local actors, from a 
sub-sector selected by them, would improve their institutional capacity to continue working with 
their other opportunities. A preliminary model o f  intervention, drafted from Bogota’s recent 
experience, can be developed by answering four questions. 

79 



Figure 7. 1: Four questions for sub-regional competitiveness strategies 

S 

Leadenhip wlth pZ-> 
Partial Results 

‘ource: Own elaboration t lased on two “Workshops for Sub 

1. Identlficationof 

adivities and thdr 
Implementation plan 

forfollowup and 
Monitoring 

1-regional Competitiv ‘ene ISS in Colombia”. 

7.6. A word o f  caution is required regarding the impact o f  violence on the location o f  
economic activities. Despite the fact that the overall objective o f  the study relates to all 
Colombia’s sub-regions, higher private sector involvement in some sub-regions may be difficult 
to achieve under lack o f  good security conditions. However, it i s  difficult to assess to what extent 
relatively low frequency variables, like homicides rates, may affect the location decisions o f  
f i r m s  in specific business districts. 

7.7. It i s  crucial, though, to recognize the value o f  improved security conditions on the 
investment climate. For instance, in Chapter 5 a survey o f  entrepreneurs o f  the main four cities o f  
Colombia shows a strong negative effect o f  losses associated with crime (thefts, burglary, etc) on 
productivity. Yet other variables l ike red tape and corruption have also substantial negative 
effects in the same model. 

7.8. On  the other hand, the assumption o f  security as a prerequisite for investments, location 
o f  f i r m s  and competitiveness although valid in general may need to be analyzed differently in a 
complex security context such as Colombia. Operating in a secure environment may be a 
business objective and not just an expected previous condition. There are examples o f  industries 
that became successful, among other factors, by dealing directly with questions o f  poverty and 
inequality in the surrounding environment as part o f  their business logic. They show that a 
particular way o f  doing business may provide better security than traditional security measures 
used by other f i r m s  and businesses. 

7.9. Overall the investment climate in Colombia i s  being influenced positively by recent 
trends in security conditions. The effects on specific sub-regions from national improvements in 
security are difficult to identify, as many other local attributes enter into action to attract specific 
f i rms.  In certain sub-regions o f  Colombia the package for improved competitiveness should 
include security along with other variables like infrastructure, human capital and financing, 
among others. For a complete analysis, see World Bank ( 2 0 0 6 ~ ~  2007d). 

7.10. We revised the recent literature on the subject, focusing on the main instruments that 
have been applied as wel l  as on some international experience related to  the field o f  regional 
growth-oriented policies. The most successful experiences seem to be based on a combination o f  

80 



instruments, tailored to face the specific needs while leveraging the endowments o f  the different 
regions. The institutional capacity o f  each region must be carefully assessed; achieving 
institutional efficiency may demand assembling certain interventions at a higher level o f  
aggregation, a macro region, for instance. 

7.1 1. The lesson o f  different policies for different sub-regions i s  further reinforced by an 
econometric exercise based on the Investment Climate Survey carried out in 2006 in Colombia. 
The results clearly showed that, even restricted to a comparison among four o f  the leading 
regiondcities o f  the country, there are significant differences in terms o f  productivity 
determinants. While there are clearly common elements, such as the impact o f  informality on 
productivity, there are also specificities o f  each region that necessarily lead to  different emphasis 
in terms o f  policy recommendations. 

7.12. At the national level, Colombia faces l o w  total factor productivity growth, particularly 
since 1990s. Investment in infrastructure, measures to reduce informality, corruption and crime 
and improvements in technology and skills are the main elements o f  the agenda. An econometric 
analysis o f  the determinants o f  productivity at an aggregate level for the country shows that 
variables related to red tape, corruption and crime and to infrastructure present the highest 
relative impacts on productivity. The impact o f  variables linked to quality, innovation and labor 
seems a bit lower, but the results have the expected sign and are thus important determinants o f  
productivity as well. 

7.13. The bottom-up process, known as the Agenda Interna, was a useful  instrument for the 
identification o f  the strengths and weaknesses o f  the regions. Some proposals (apuestas) were 
defined that should be implemented so that the regions can progress in the promotion o f  their 
own competitiveness. The regions are anxious to take the next steps o f  competitiveness 
promotion, and there are no clear answers for them, neither on the theoretical level nor based on 
country case experience. One suggestion could be to develop a project to accompany each 
region in the development o f  an apuesta productiva. The ultimate objective would be to develop 
local institutional capacity that could be redirected to other initiatives. 

7.14. An econometric exercise presented in Chapter 3 shows that the impact o f  the trade 
liberalization process can indeed be a very important driver o f  f i rms ’  location in Colombia, and 
that the evolution o f  f i r m s ’  location has to be carefully followed by the central government and 
the Competitiveness Commission. One suggestion is to create an observatory that could be 
linked to this commission. The design o f  competitiveness policies for sub-regions in Colombia 
has to take into account not only the observed differentials in income or productivity, but also the 
expected movements that will take place due to the change o f  relative prices associated with the 
signing o f  a free trade agreement with the U S  and other countries. Anecdotal information from 
the meetings held in Barranquilla and Bogota during the preparation o f  this report tends to 
reinforce this view, as does the preliminary but useful information collected in a value-chain 
exercise for fruit-horticulture and glass-ceramics. 

7.15. In terms o f  policy instruments, infrastructure and logistics can play a fundamental role. 
The existing analysis agrees that most sectors in Colombia are self-sufficient at a regional scale, 
with little interregional interaction, and most forward and backward linkages are concentrated in 
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the richest regions. These results suggest that regional polarization may be perpetuated. 
Transport logistics i s  clearly one o f  the major factors constraining spatial interaction, which i s  
not only due to infrastructure networks (i.e,, roads), lack o f  coverage or inadequate standards and 
capacity, but this constraint i s  also due to a set o f  diverse and interacting features, particularly 
transport regulatory issues, private sector (shippers and carriers) business logistics development, 
and government managed processes (mainly customs and border procedures). 

7.16. The increasingly open trade scenario brings opportunities to redefine spatial backward 
and forward linkages, as f i r m s ’  strategies frequently consider the relocation o f  production and 
distribution facilities in order to take full advantage o f  the new situation. The production chain 
analysis made (at a preliminary level) in two productive chains - fruit-horticulture and glass- 
ceramics - shows that firms wants to continue utilizing their current facilities, located according 
to raw material sources and domestic markets, in order to serve internal demand. These f i r m s  
plan to expand their capacity in order to serve export markets located in new facilities on the 
Atlantic coast, particularly in the Barranquilla area. 

7.17. The materialization o f  plans such as the following may increase interregional l inks :  new 
agricultural products, originating from diverse regions and traveling to more scattered 
manufacturing plants, flows o f  raw or semi-processed material from inner regions to plants 
located in port areas, development o f  logistics platforms on the coast that supply the inner 
domestic market. Government policies may help to facilitate these new potential flows and may 
include enhancing infrastructure networks, but the analysis confirms previous findings that 
special attention should be placed on the perfonnance o f  the trucking industry, on the 
organization and management o f  ports, and on the inspection processes at gateways. 

7.18. The strengthening o f  both higher education and the innovation system should be at the 
center o f  sub-regional competitiveness policies. Most o f  the human capital-technological 
endowments are concentrated in the three major productive centers, Bogota, Valle and 
Antioquia. There i s  no relationship between investment in R&D and GDP per capita, indicating 
to some extent, the validity o f  the hypothesis o f  the lack o f  productive focus o f  R&D activities. 
Main recommendations presented in Chapter 6 o f  this report are: 

0 Colombia should seek to increase i t s  productivity through knowledge-based integration 
into global value chains and improvements in human capital and technological development. 

“Connecting the dots” or linking the productive base with the department’s capacities i s  a 
key element in moving forward. Strengthening the relationship between universities and the 
private sector could help to make sure that the available resources respond to the needs o f  the 
productive sector. 

0 Increasing and strengthening funding mechanisms and incentives for the National 
Innovation and Quality Systems across all areas and levels o f  government i s  also important. 
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ANNEX I: ECONOMETRICS USING INVESTMENT CLIMATE 
DATA44 

1. Data 

Produced by the World Bank Group, the investment climate surveys (ICs) series o f  private 
enterprises i s  an initiative which scope i s  to explore the difficulties that the f i r m s  located in 
developing countries encounter in starting and running a business. More precisely, the surveys 
capture f i rms’  experience in a range o f  areas related with the economic performance: financing, 
governance, corruption, crime, regulation, tax policy, labor relations, conflict resolution, 
infrastructure, supply and marketing, quality, technology, and training, among others. 

The investment climate factors were grouped in five categories to evaluate the impact o f  each 
group on the regional aggregate productivity. In the f i rst  group, infrastructure, are included all 
the variables related with customs clearance, power and water supply, telecommunications 
(including phone connection and information technologies) and transportation. In the second 
group, red tape, corruption and crime, are included all the I C  factors regarding tax rates, 
conflicts resolution, crime, bureaucracy, informalities, corruption and regulations. The next 
group i s  finance and corporate governance, which includes factors related to governance, 
investments, informality in reporting o f  payments o f  sales and purchases for tax purposes, access 
and cost o f  finance, and accounting (or auditing). The group quality, innovation and labor skills 
includes environmental regulations, quality certification, technology use, product and process 
innovation, research and development, quality o f  the workforce, and training. The last group, 
other control variables, i s  not a group o f  I C  factors but a group o f  other f i rms ’  control 
characteristics - this group includes all the factors that are considered to have an important 
impact on the economic performance but are not IC  factors, such as exports and imports, age, 
FDI, number o f  competitors, and firm size. The grouping o f  variables include 134 variables (31 
infrastructure variables, 23 red tape, corruption and crime variables, 36 finance and corporate 
governance variables, 23 variables o f  the quality, innovation and labor skills group, and 19 
variables in the other control variables 

The ICs also provides information on the productivity variables, says, output (sales), 
employment, intermediate materials, capital stock and labor cost. The I C s  does not provide 
information on prices at the firm level, so the production function variables were deflated by 
using the Producer Price Indexes (PPI) o f  the Bank o f  the Republic o f  Colombia, base 2002. 
The Colombian ICs concentrates in a wide range o f  establishments mainly in the food, apparel, 
chemical, textile, retail, and information technologies (IT) sectors. It covered 1,000 
establishments in four metropolitan areas - Bogota (398 firms), Medellin (286 firms), Cali (172 
f i rms)  and Barranquilla (144 firms). The focus o f  this productivity exercise i s  the manufacturing 
sector. By  classifying establishments by their ISIC code, it used 686 manufacturing f i r m s  from 

44 Based on the background paper Escribano, A., J.L. Guasch and J. Pena (2007) “Colombian Metropolitan Areas: 
Investment Climate Assessment on Product.” Mimeo. 
45 For a complete l i s t  o f  I C  and control (C) variables as well  as a description on how each one i s  measured see 
Escribano, et a1 (2007). 
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the following sectors: (a) food, (b) apparel, (c) textile, (d) metal, machinery and equipment, (e) 
chemical and plastic, (0 non-metallic products, (g) wood and furniture, and (h) other 
manufacturing f i rms.  

Cleaning of data and regional classification 

The IC data i s  in some aspects troublesome data. O f  the 686 manufacturing f i rms, only 338 were 
included in the analysis because these were the ones that had all the information needed to 
compute the productivity at the firm-level. There were 243 f i rms with at least one o f  the 
productivity variables missing and other 1 15 f i r m s  with outlier observations (outliers were 
observations with ratios o f  materials to sales and/or labor cost to sales greater than one). Using 
only 338 f i rms in the analysis implies losing representativeness and efficiency in the regression 
analysis. In order to avoid this problem, a cleaning process that allows us to use in the analysis 
570 establishments was developed. In this process, f i rms with all production function (or 
productivity) variables - sales, materials, capital stock and labor cost - were excluded. Outliers 
were converted to “missing” and the following steps were taken: (a) the missing values were 
replaced by the corresponding industry-region-size median o f  the variable, (b) if there i s  enough 
observations in some cells, they are replaced by the corresponding industry-size medians, (c) if 
s t i l l  there i s  not enough observations in those cells, the missing values are replaced by the 
region-size medians, and (d) if s t i l l  necessary, the medians are computed only by size and/or by 
industry to replace the missing values. 

The Table A.l summarizes the number o f  observations available before and after the cleaning 
process. It shows the distribution o f  the observations by industry and region, and by size and 
region respectively, before and after the cleaning process. In fact, the cleaning process does not 
alter the original representativeness o f  the data. After the cleaning process, there were 223 
observations for Bogota, 104 for Cali, 240 for Medellin and 5 1 for Barranquilla. For the regional 
analysis, based on the classification in the number o f  observations available for each 
metropolitan area, three regions were considered: (a) Bogota, *b) Medellin, and (c) Cali and 
Barranquilla. Bogota and Medellin had enough observations to run independent regressions for 
each one o f  them. For Cali and Barranquilla, all observations were pooled so that the analysis 
could benefit from the law o f  the large numbers. To introduce some heterogeneity in the result o f  
the pool o f  Cali and Barranquilla, parameters o f  some IC  and C variables were allowed to vary 
by region through the use o f  interaction terms for some variables and regional dummies. 

Productivity (P) or multifactor productivity refers to the effects o f  any variable different from 
inputs - labor (L), intermediate materials (M), and capital (K) - affecting the production (Y) 
process. Since there i s  no single salient measure o f  productivity (or logpi), any empirical 
evaluation on the productivity impact o f  IC  variables might critically depend on the way 
productivity i s  measured. Therefore, to get reliable empirical elasticities for policy analysis, 
Escribano and Guasch (2005) suggest searching for robust empirical results using several 
productivity measures. This i s  the approach adopted in this exercise. 
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Table A.l: Representativeness o f  production function variables before and after cleaning missing values and 
outliers 

Nonmetallic 
products 

Textiles 

Machinery & 

Before cleaning 1 0.15 0 0.00 1 0.15 0 0.00 2 0.29 
After cleaning 0 0.00 0 0.00 1 0.18 0 0.00 1 0.18 

Small 

Wood and furniture 

manufacturing 

Medium Large Total 
Industry 

Before cleaning 
After cleaning 

Bogota 

#Obs. Perc. #Obs. Perc. #Obs. Perc. #Obs. Perc. 
177 25.80 99 14.43 9 1.31 285 41.55 
139 24.39 78 13.68 6 1 .05 223 39.12 

Before cleaning I 65 I 9.48 I 38 I 5.54 I 1 I 0.15 I 104 I 15.16 
After cleaninr! I 49 I 8.60 I 33 I 5.79 I 1 I 0.18 I 83 I 14.56 

Cali 

Before cleaning 
After cleaning 

Before cleaning 
After cleaning 

Medellin 

Barranquilla 

102 14.87 90 13.12 48 7.00 240 34.99 
89 15.61 79 13.86 45 7.89 213 37.37 
33 4.81 24 3.50 0 0.00 57 8.31 
30 5.26 21 3.68 0 0.00 51 8.95 

Before cleaning 1 377 I 54.96 I 251 I 36.59 I 58 I 8.45 I 686 I 100.00 
After cleaning I 307 I 53.86 I 211 I 37.02 I 52 I 9.12 I 570 I 100.00 

Total 
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2. Estimation 

’ 1. Two Step 

Estimation 

2. Single Step 

Estimation 

Total 

For policy recommendations, elasticities, or semi-elasticities o f  I C  variables on productivity 
need to be robust (i-e., equal signs and o f  similar magnitudes) to the six productivity measures 
used. The alternative productivity measures used in this exercise, summarized in Table A.2,46 
come from considering: 

1.1 Solow’s Residual 1.1 a Restricted Coef. 2 (Pi,) measures 

1.2b Unrestricted Coef. 2 (IC) elasticities 

2.1 Cobb-Douglas 2. l a  Restricted Coef. 2 (PiJ measures 

2.2b Unrestricted Coef. 2 (IC) elasticities 

2.2 Translog 3. l a  Restricted Coef. 2 (Pit) measures 

3.2b Unrestricted Coef. 2 (IC) elasticities 

6 (Pit) measures 

6 (IC) elasticities 

(a) Different functional forms o f  the production functions (Cobb-Douglas and Translog); 
(b) Different set o f  assumptions (technology and market conditions) to get consistent 

(c) Different levels o f  aggregation in measuring input-output elasticities (at the industry level 
estimators based on Solow‘s residuals or OLS; 

or at the aggregate country level). 

The two steps estimation starts from the non-parametric approach based on cost-shares from Hall 
(1991) to obtain the Solow’s residuals in logs under two different assumptions. First, cost shares 
are constant for all f i r m s  located in the same region (restricted Solow residual). Second, cost 
shares vary among industries in the same region (unrestricted by industry Solow residual). Once 
the two productivity measures (logpi) in the f i rst  step were estimated, the IC  elasticities and 
semi-elasticities from equation (A) in the second step can be estimated for each one o f  the three 
regions: 

log 4 = IC, + C X ~  C, + Dj + aP + ui 

where IC  and C are respectively the vectors o f  investment climate variables and control variables 
listed in the Table A. 1. In all the cross-section regressions, several sector-industry (Dj, j = 1, 2, 
..., qD) dummy variables were used as well as a constant term (inter~ept)~~. 

The econometric methodology i s  described in Annex I. 46 

47 In particular, four dummy variables for five sectors were included, using “Food” as the reference sector. 
“Chemicals and plastics,” “Wood and furniture” and “Machinery and equipment” were grouped in the “Other 
manufacturing group” due to the small number o f  observations available for these groups. 
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The advantage o f  the Solow residuals i s  that they require neither inputs (L, My K) to be 
exogenous nor the input-output elasticities to be constant or homogeneous (Escribano and 
Guasch, 2005).Their drawback i s  that they requires having constant returns to scale (CRS) and at 
least competitive input markets. 

In the single step estimation approach, the parametric estimation was considered by ordinary 
least squares (OLS) o f  an extended production function in which to address the well-known 
problem o f  endogeneity o f  inputs, the approach proposed by Escribano and Guasch (2005) was 
used. That is, the usually unobserved firm-specific fixed effects (which are the main cause o f  the 
endogeneity o f  the inputs) were proxied by a long l i s t  o f  firm-specific observed fixed effects 
coming from the IC  information. Controlling for this large set o f  I C  and C variables, it i s  
possible to get, under standard regularity conditions, consistent and unbiased least squares 
estimators o f  the parameters o f  the production function. In particular, two different functional 
forms o f  the production function were used (Cobb-Douglas and Tanslog) under two different 
assumptions on the input-output elasticities: equal input-output elasticities in each region 
(restricted case) and different input-output elasticities by industry and region (unrestricted case). 

Another econometric problem to be considered in the estimations o f  the elasticites and semi- 
elasticities o f  IC  and C variables i s  the possible endogeneity o f  some o f  these variables. In the 
productivity equations, the traditional instrumental variable (IV) approach i s  difficult to 
implement, given there i s  information for only one year and, therefore, the natural instruments 
for the inputs, l i ke  those provided by their own lags, cannot be used. As an alternative correction 
for the endogeneity o f  the IC  variables, the region-industry-size average at the firm-level IC  
variables ( E )  was used instead o f  the crude IC  variables, which i s  a common solution in panel 
data studies at the firm The endogeneity o f  the I C  variables i s  a topic that has been dealt 
with in the recent literature on investment climate. Veeramani and Goldar (2004) estimate the 
impact o f  several IC  indicators on TFP variable by variable using the industry-location averages 
as instruments to avoid the endogeneity problem. In the same line, Hallward, et al. (2003) to 
avoid multicollinearity problems due to the correlation among the I C  indicators propose the use 
o f  industry-region averages in models with a reduced number o f  explanatory  variable^.^'. W h i l e  
this approach avoids problems o f  multicollinearity, it may introduce the omitted variables bias. 
At i t s  has been pointed out, in this exercise the l i s t  o f  IC  factors works as a proxy o f  the 
idiosyncratic differences among f i r m s  and, therefore, the omission o f  one group o f  variables may 
introduce biases and inconsistencies in the estimation o f  the rest o f  the parameters o f  the model. 

Taking industry-region-size averages i s  also useful to mitigate the effect o f  missing individual I C  
observations at the firm-level, which represent one o f  the most important problems o f  I C  
surveys. It must be pointed out that, due to perfect multicollinearity, we can only use in the 
regressions as many industry-region averages as the number o f  regions multiplied by the number 
o f  industries. Taking into account this issue and the number o f  missing values in most o f  the 
individual IC variables, in order to keep as many observations in the regressions as possible to 

48 This two step estimation approach has an instrumental variables (2SLS) interpretation. 
We do not believe on the plausibility o f  this solutions since it depends on the next identifying 

assumption E(F!U *,, ) = o , where &* are the residuals o f  the short regression of logpi on F, . This assumption i s  
difficult to hold if there are industry-location processes correlated with ui*. 

49 
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avoid losing efficiency, when the response rate o f  the variables is large enough, it was decided to  
replace missing observations by the corresponding industry-region-size averages. Therefore, 
observations, efficiency and representativeness can be gained at the cost o f  introducing certain 
degree o f  measurement errors in some variables.s0. 

The econometric methodology applied for the selection o f  the I C  and C variables goes from the 
general to the speczjk. The otherwise omitted variables problem that was found, starting from a 
too simple model, generates biased and inconsistent parameter estimates. The selection o f  
variables starts with a wide set compounded by up to 80 variables (depending on the region). It 
was avoided using at the same time variables providing the same information and likely to be 
correlated, mitigating the problem o f  multicollinearity. Then the less significant variables one by 
one were removed from regressions the final set o f  variables al l  significant in at least one o f  the 
regressions and with parameters varying within a reasonable range o f  values was obtained. 

Tables A.3 to A.6 includes the sets o f  I C  and C variables that were significant in at least one o f  
the 6 productivity specifications estimated for each metropolitan area. As the rest o f  the analysis 
will focus on only the two steps restricted Solow residual elasticities and semi-elasticities, the 
summary o f  the parameters obtained by using this productivity measure as dependent variable i s  
in the Table A.7. 

The measurement error introduces a downward bias in the parameters that w i l l  depend on  the ratio between the 
variances o f  the variable and the measurement error, since the errors are constant within regions, sizes and 
industries there are reasons to  believe that their variances wi l l  be small. 
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Table A.3: I C  elasticities and semi-elasticities with respect to productivity (Bogota) 

Infrastructures 

innovation and 

Other control 

Notes: * significant at 10%; ** significant at 5%; *** significant at 1%. Each regression includes a set o f  industry dummies and a constant term (a) 
Variables instrumented with the industry-region-size average. (b) Variables approximated with a proxy (only missing values replaced by the industry-region- 
size average). 
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Table A.4: I C  elasticities and semi-elasticities with respect to productivity (Medellin) 

Blocks of I C  
variables 

Explanatory I C  variables 

Two steps estimation Single step estimation 

Solow residual Cobb-Douglas Translog 

Restricted I Unrestr. Restricted I Unrestr. I Restricted I Unrestr. 

Infrastructures 

Staff - university education (b) 

Finance and 
corporate 
governance 

Qua I i ty , 
innovation and 
labor sk i l l s  

Other control 
variables 

0.970* 0.976* 0.738** 0.748" 0.643** 0.479 

Largest shareholder I 0.004* I 0.003' I 0.004** I 0.004** I 0.004** I 0.004** 
Working caDital: farnilv/fiiends I -0.007** I -0.008** I -0.007** I -0.007** I -0.006** I -0.007** 

Dummy for more than 5 competitors 

Observations 

R-squared 

I Owner o f  the lands I 0.003' I 0.003* I 0.003** I 0.002* I 0.003** I 0.002' I 

0.210* 0.201* 0.11 0.155 0.092 0.148 
213 213 213 213 213 213 
0.3 1 0.34 0.87 0.88 0.88 0.9 

I Dummy for loan with collateral (b) I 0.115 I 0.128 I 0.134 I 0.159 I 0.199' 1 0.155 
I Dummy for foreign technology (b) I 0.275 I 0.273 I 0.323* I 0.288 I 0.278 I 0.252 

1 Exporting experience (b) 1 0.032 I 0.036 1 0.144*** 1 0.116** I 0.121" 1 0.081 I 
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Blocks of I C  
variables 

Exolanatorv I C  variables 

Two steps estimation Single step estimation 
Translog Solow residual Cobb-Douglas 

Restricted I Unrestr. Restricted I Unrestr. I Restricted I Unrestr. 

I 0.026** I 0.029** I 0.035*** I 0.038*** I 0.051*** I 0.040* I I Workforce reported to taxes (a) 

Infrastructures 

Losses due to power outages (b) -0 017** -0 015' -0 015* -0 015'. -0 015** -0 019** 
Average duration ofwater outages (b) -0 285*** -0 308*** -0 229.. -0 183'. -0 214** -0 116 
Transport cost (a) -0 027** -0 027** -0 035*** -0 037*** -0 035*** -0 021 

variables 
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Dummy for Barranauilla I -0.344 I -0.332 I -0.511** I -0.570*** I -0.750*** I -0.582 
Observations 
R-squared 

134 134 134 134 134 134 
0.48 0.46 0.85 0.88 0.88 0.93 



Blocks of I C  
variables 

Exolanatorv I C  variables 
1 .  I I I I I I 

I Losses due to power outages (b) I -0.017** I -0.015* 1 -0.015* I -0.015** I -0.015** 1 -0.019** 

Two steps estimation Single step estimation 
Solow residual Cobb-Douglas Translog 

Restricted I Unrestr. Restricted I Unrestr. I Restricted I Unrestr. 

Wait for an electric connection (a) I -0.938*** I -1.021*** I -1.047*** I -0.998*** I -1.084*** I -0.3 
Infrastructures 

Average duration ofwater outages (b) I -0.285*** I -0.308*** I -0.229** I -0.183** I -0.214** I -0.116 

Dummy for crime 
Manager's time spent in bur. iss. (b) 
Dummy for payments to obtain a 
contract with the government (b) 

I Transport cost (a) I -0.027** I -0.027** I -0.035*** I -0.037*** I -0.035*** I -0.021 I 

-0.206** -0.191* -0.193* -0.195' -0.245** -0.183 
0.005*** 0.004** 0.004*** 0.004** 0.006*** 0.005* 

-0.415** -0.408** -0.482** -0.429** -0.460** -0.563** 

Red tape, 
corruption and 
crime 

Other control 
variables 

Finance and 
corporate 
governance 
Quality, 
innovation and 
lnhnr skills 

Exporting experience (b) 0.261** 0.286** 0.218" 0.148 0.16 0.021 
Dummy for local mOIIOpOly -0.236 -0.177 -0.188 -0.317' -0.148 -0.04 
Dummy more than 5 competitors -0.152 -0.135 -0.091 -0.142 -0.191 -0.342* 
Dummy for Barranquilla -0.344 -0.332 -0.51 1** -0.570*** -0.750*** -0.582 
Observations 134 134 134 134 134 134 
R-squared 0.48 0.46 0.85 0.88 0.88 0.93 

Workforce reported to taxes (a) I 0.026** I 0.029** I 0.035*** 1 0.038*** 1 0.051*** I 0.040* 
Dummy for security I 0.478*** I 0.407** I 0.410** I 0.322** I 0.283* I 0.241 

Initial investment: private banks (b) 1 0.006*** I 0.006*** I 0.005*** I 0.005*** I 0.005*** I 0.007*** 

Working capital: family/friends I 0.007*** I 0.007*** I 0.005** I 0.006*** I 0.006** I 0.009*** 

Dummy for quality certification I 0.744** I 0.693** I 0.616** I 0.511** I 0.598** I 0.413 

Outsourcing I 0.006* I 0.006 I 0.005* I 0.004 I 0.006** I 0.005 
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Table A.7: Summary of  IC  elasticities and semi-elasticities with respect to productivity obtained from the two step estimation and using th 
restricted Solow residual as dependent variable 

Payments to obtain a contract with the 
government 

Largest shareholder 
Initial investment: private banks 

Payments to speed up bureaucracy 

Notes 
locate 
Medel 

-0.093 -0.072 

-0.009 
0.003 

0.006 0.006 

Of IC I Explanatory I C  variables variables 

Initial investment: public banks 
Sales paid after delivery 
Working capital: family/friends 
Owner o f  the lands 
Checking or saving account 
Dummy for loan with collateral 

I Bogota(1) I Medellin (2) I Cali(3) I Barranquilla (4) I Colombia (5) I 

0.018 
-0.004 -0.003 
-0.002 -0.008 0.007 0.007 -0.003 

0.003 

0.112 
0.231 

Infrastructures 

Red tape, 
corruption 
and crime 

Finance and 
corporate 
governance 

Quality, 
innovation 
and labor 
ski l ls  

Other control 

I) Regression for the firms located in the metropolitans areas of Bogota and Medellin with a region dummy for Bogota. (2) Regression for the firms 
in the metropolitan area of Cali. (3) &(4) Joint regression with interaction terms for the firms located in the metropolitan areas of Barranquilla and 
I. (3) Regression for the entire sample (all firms). 
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IC evaluation on the Olley and Pakes decomposition: percentage contributions and simulations 

The I C  impacts both the productivity o f  the average Colombian firm and the allocative efficiency 
(i.e., the efficient reallocation o f  results from less productive f i r m s  to more productive ones). It is 
a well-known issue that competitive markets reassign resources efficiently. Let  us suppose an 
economy in which al l  the markets work in an efficient way (in such a world, more productive 
f i r m s  are more competitive and the competitiveness in the markets o f  both goods and inputs 
makes those f i r m s  to gain market share from the less productive ones), depending the gains only 
on the strategic interaction and the competition among f i rms.  Nevertheless, a turbulent I C  
introduces distortions to markets and, as a result, to the efficiency o f  the economy as a whole. 
Our belief is  that the allocative efficiency term has to reflect these imperfections. 

In the second stage o f  the analysis, our aim i s  to take advantage o f  the robustness o f  the I C  and C 
coefficients estimated and focus on only one set parameters (those coming from the two step 
estimators with restricted Solow residuals), to, by following Escribano, et. al. (2007), explore the 
relationships between I C  and C variables and each one o f  the terms o f  the Olley and Pakes 
(O&P) decomposition. To do it, the linear properties o f  the next O&P decomposition for each 
one o f  the regions considered with the variables expressed in logs are exploited: 

log P, = loge + N, ~ o v ( S ~ p ~ , l o g  P,,i) 

By means o f  this decomposition, the aggregate log-productivity o f  the region “q”  (logP,) is  
explained, as the sum o f  the log-productivity o f  the average firm o f  that region and the 
covariance between the share o f  sales in logs and the productivity in logs (Le., the allocative 
efficiency o f  region “q  ”). The additive properties o f  the logarithms o f  the variables allow for the 
decomposition o f  log-productivity according to equation (A) and, after some straightforward 
algebra, from (B) the next expression for the aggregate log-productivity can be reached as a 
weighted sum o f  the average values o f  the IC, C and D variables the intercept and the residuals 
o f  equation (A) and the covariances between the share o f  log-sales, and IC, C and D variables 
and the residuals: 

where the set o f  parameters come from the two steps estimation with the restricted Solow 
residual as dependent variable. Equation (C) i s  an exact relation and the reliability o f  the equality 
only depends on the correct parameterization o f  the productivity equation (A). 

From equation (C), each I C  and C variable may affect the aggregate log-productivity through: 
their averages and the covariance with respect to the share o f  sales. This complements the 
information provided by the marginal effects - suppose that an I C  variable with a l o w  impact in 
terms o f  marginal effects is suffered by most o f  the firms in a given region, the impact o f  such a 
variable in terms o f  the average firm will be dramatically increased. 
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A variable with a negative marginal effect o n  the average productivity ( 2q,,c ) may have either a 
positive or a negative effect on the efficiency term. If the covariance o f  that variable and the 
market share is positive, then the more proportion o f  sales i s  in hands o f  establishments with 
high levels o f  a variable that harms the productivity and, therefore, efficiency decreases. In 
contrast, a negative covariance means that those establishments with the higher levels o f  the 
variable have the lower markets shares and therefore the efficiency increases, or in other words, 
establishments with more problems with that variable are less productive, but at the same time 
those firms have lower market shares, which increase efficiency. 

By operating in (C), the next expression can be obtained, which brings up the possibility o f  
directly comparing the impacts o f  each I C  and C variable relative to the aggregate productivity: 

+ N , ~ ' q , C 6 0 v ( s ~ ~ Y , C , , , )  + N q ~ ' q , D s 6 0 ~ ( s ~ ~ Y ,  D,) + N, 60v(s::~,ii,",,)] 

There are several advantages o f  using the equation (D) instead o f  equation (C). Contributions can 
be compared by isolating the impact o f  I C  variables from the impact o f  the industry dummies, 
the intercept and the residual. Furthermore, it may be possible to know what portion o f  the 
aggregate productivity is explained by the variability o f  the I C  and C variables and how much i s  
due to the constant term common to al l  f i rms.  By expressing the impacts in terms o f  relative 
contributions, the problems o f  the measurement errors in the production function variables that 
are common to al l  f i r m s  within the same region may be mitigated. The results o f  equation (D) for 
each region are presented in Tables A.8 to A. 1 1. Finally, the relative contribution o f  each group 
o f  I C  and C variables to the terms o f  the O&P decomposition i s  computed. 
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Table A.8: Percentage Contribution o f  I C  and C Variables to the Olley and Pakes Decomposition o f  the Aggregate 
Productivity in Logs (Bogota) 

Average duration of power outages 

Infrastructures 

-2.14 -2.14 0.00 

Red tape, corruption and 
crime 

Water from public sources 28.50 

Finance and corporate 
governance 

28.43 0.07 

Quality, innovation and labor 
s k i l l s  

Wait for a water supply 

Sales reported tot taxes 
Dummy for conflicts in courts 

Other control variables 

-0.81 -0.77 -0.03 
-59.85 -59.75 -0.10 
2.88 2.76 0.11 

Industry dummies 

Number of inspections 

I 
Notes: The productivity measure i 

3.22 3.05 0.17 
Pavments to obtain a contract with the government -6.99 -7.03 0.05 

Sales paid after delivery 
Initial investment: public banks I 0.80 1 0.77 1 0.03 I 

-13.01 -12.97 -0.04 
Working capital: family/friends 

Value o f  the collateral 1 -2.76 I -2.74 1 -0.03 I 
-0.36 -0.37 0.02 

Dummy for environmental programs -7.70 -7.67 -0.03 

Dummy for limited company I 10.59 I 10.47 I 0.12 I 

Staff - female workers -5.65 -5.65 0.00 

Food I -2.73 I -2.78 I 0.05 I 

Staff - university education 0.40 0.41 -0.01 
Training to production workers 26.87 26.90 -0.03 
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Dummy for FDI 0.59 0.51 0.08 
Dummy for local monopoly -0.29 -0.3 1 0.02 

Apparels 2.50 2.45 0.05 
Textiles 0.81 0.83 -0.02 
Chemicals and plastics 

Constant 

Residual 

5.41 5.33 0.08 
119.02 119.02 0.00 
0.71 0.00 0.71 

Total 100.00 98.74 1.26 



Table A.9: Percentage Contribution o f  IC  and C Variables to the Olley and Pakes Decomposition o f  the Aggregate 
Productivity in Logs (Medellin) 

Duration of Dower outages bv month 

Eficiency Aggregate Average 
productivity productivity 

-17.30 -17.43 0.13 -~ 
Electricity from a generator 
Wait for an electric supply I Infrastructures 
Water from public sources 
Dummy own transport 
Shipment losses, domestic 
Sales reported tot axes 

1.63 1.29 0.33 
-7.92 -7.63 -0.29 
35.73 35.75 -0.02 
-5.82 -5.87 0.05 
-1.50 -1.45 -0.05 
-16.81 -16.73 -0.08 

Red tape, corruption and 
crime 

Workforce reported to taxes 19.84 19.73 0.1 1 
Dummv for securitv 4.62 4.56 0.06 
Losses due to crime 

Other control variables I Exporting experience I 1.22 I 1.13 I 0.10 I 

-4.71 -4.81 0.10 

Finance and corporate 
governance 

Industry dummies 

Largest shareholder 8.36 8.33 0.03 
Working capital: family/friends -1.80 -1.93 0.13 
Owner o f  the lands 4.37 4.08 0.29 

Quality, innovation and labor 
ski l ls  

Dummy for loan with collateral 1.60 1.58 0.02 
Dummy for foreign t e c ~ o b Y  1.03 0.93 0.09 
Staff - university education 1.43 1.32 0.11 
Age -27.22 -26.69 -0.54 
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I Dummy for more than 5 competitors 6.17 6.24 -0.07 
I Food -6.03 -5.86 -0.17 

Apparels 
Textiles 
Other 

-6.93 -6.86 -0.06 
-10.85 -11.11 0.26 
-1.12 -1.09 -0.03 

Constant 
Residual 
Total 

121.37 121.37 0.00 
0.63 0.00 0.63 

100.00 98.86 1.14 



Table A.lO: Percentage Contribution o f  I C  and C Variables to the Olley and Pakes Decomposition o f  the Aggregate 
Productivity in Logs (Cali) 

Aggregate 
productivity Efficiency Average 

productivity 

Infrastructures 

Losses due to power outages -0.22 -0.22 0.00 
Average duration of water outages -0.86 -0.79 -0.07 

I Dummy for security I -7.59 I -7.29 I -0.30 I 

Transport cost -5 1.78 -51.89 0.11 
I Workforce reoorted to taxes 116.16 115.68 0.47 

Red tape, corruption and 
crime 

Dummy for crime -2,04 -2.01 -0.02 
Manager’s time spent in bur. Issues 6.30 6.27 0.03 

Finance and corporate 
governance 

I Residual I 0.40 I 0.00 I 0.40 I 

-2.1 1 -2.17 0.06 Dummy for payments to obtain a contract with the 
government 
Initial investment: private banks 4.40 4.32 0.07 
Working capital: family/friends 2.61 2.65 -0.05 

Quality, innovation and labor 
ski l ls  
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Dummy for quality certification 2.03 1.94 0.09 
Outsourcing 2.58 2.49 0.09 

Other control variables 

Exporting experience 1.35 1.28 0.08 
Dummy for local monopoly -0.81 -0.77 -0.04 
Dummy for Bogota -18.61 -18.61 0.00 
Food 

Apparels 
Textiles 

Industry dummies 

2.24 2.30 -0.06 
1.79 1.74 0.05 

-3.64 -3.66 0.02 
I Other 8.27 7.85 0.42 
I Constant 39.54 39.54 0.00 

I Total 100.00 98.65 1.35 



Table A. l l :  Percentage Contribution of IC and C Variables to the Olley and Pakes Decomposition of the Aggregate 
Productivity in Logs (Barranquilla) 

I Exporting experience I 3.82 I 3.63 I 0.19 I 

I Aggregate I Average I Efficiency I 
Losses due to power outages 

Wait for an electric connection 

Average duration of water outages 

-2.31 -2.30 0.00 
-19.79 -19.68 -0.11 
-0.42 -0.43 0.01 

Infrastructures 

Transport cost 

Red tape, corruption and crime 

-44.49 -45.00 0.50 

Finance and corporate 
governance 

Workforce reported to taxes 105.17 105.10 0.07 

Dummy for crime 

Dummy for security I 16.64 I 16.69 I -0.05 I 
-4.00 -3.99 0.00 

Manager’s time spent in bur. Issues 2.36 2.34 0.02 

-1.94 Dummy for payments to obtain a contract with the 
government 

Quality, innovation and labor 
ski l ls  

-1.99 0.06 

Initial investment: private banks 

Other control variables 

1.94 1.94 0.00 
Working capital: familyhiends 1.46 1.50 -0.04 
Dummy for quality certification 

Industry dummies 

2.20 2.16 0.04 

I Apparels I 1.58 I 1.62 I -0.04 1 

Outsourcing 1.41 1.43 -0.02 

Dummy for local monopoly 

From now on, the linear properties o f  the logarithm form o f  the O&P decomposition have been 
exploited. It could be argued that the O&P decomposition in levels captures non-linear relations 
between market shares and productivity. To know to what extent these non-linear terms are 
affecting this relation, we propose to perform simulations in the I C  and C variables, comparing 
the results with the ones obtained from the decomposition in logs. The simulations are done 
variable by variable (i.e., a scenario in which the levels o f  the I C  variable are 20 percent better in 
al l  the f i r m s  i s  proposed)51 and the rates o f  change o f  the aggregate productivity, average 
productivity and o f  the efficiency caused by such improvement relative to the init ial  situation are 
computed. We fol low the same procedure for al l  the I C  and C variables and for comparative 
purposes we compute the relative impact caused by the I C  indicators group by 

-0.44 -0.46 0.02 

’’ Dollar et a1 (2003) proposed to compute how the productivity changes if countries with poor investment climate 
adopt the levels o f  the investment climate indicators o f  China. 
52 If the variable has a positive sign the improvement implies higher levels of the variable, vice versa if the sign i s  
negative. An improvement in the dummy variables means increasing (or reducing) the proportion o f  f m s  taking 
value one (or zero if the effect i s  negative) by 20 percent, those f m s  are randomly selected. 

Dummy more than 5 competitors -3.22 -3.24 
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0.01 
I Dummy for Bogota 0.00 0.00 0.00 
I Food 2.72 2.76 -0.03 

Textiles -4.07 -3.96 -0.11 
Other 4.77 5.00 -0.23 
Constant 
Residual 

Total 

36.12 36.12 0.00 
0.46 0.00 0.46 

100.00 99.25 0.75 
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