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EXECUTIVE SUMMARY

�  e special development needs of landlocked developing countries are recognized in the Millennium Development 
Goals. Following the creation of the United Nations O�  ce of the High Representative for the Least Developed 
Countries, Landlocked Developing Countries and Small Island Developing States (UN-OHRLLS) in 2001, a ministerial 
intergovernmental conference held in Almaty in 2003 adopted the Almaty Programme of Action (APoA) as a means to 
pursue the commitment to address the special needs of landlocked developing countries (LLDCs). � e APoA is in fact 
a broad call for joint e� orts by the international community, the LLDCs, and the transit developing countries to revise 
regulatory frameworks a� ecting trade and to improve trade-related hard and soft infrastructures for the bene� t of LLDCs.

In line with the APoA, the steps undertaken by international organizations to assist developing countries mostly relate 
to trade and transport issues. For instance, the World Bank has intensi� ed its program of policy advice and � nancial 
support for LLDCs as part of its broader program to improve the trade competitiveness of all developing countries. 
United Nations system organisations including UN-OHRLLS, UNCTAD, UNDP, the Regional Commissions, and 
other international, regional and sub-regional organizations have assisted Member States in the implementation of the 
Almaty Programme, through, inter alia, substantive contributions, capacity building programmes, advisory services, 
support towards transport infrastructure development and the promotion of legal instruments related to trade and 
transport facilitation. Likewise, regional development banks are increasingly emphasizing infrastructural investment 
and development and trade facilitation in their activities. 

�  e purpose of this study was to analyse the impact of landlockedness on the development prospects of LLDCs. In 
particular the study assesses the impact of landlockedness on the overall development performance of LLDCs on a 
large number of economic, institutional, and social indicators; empirically estimates the development cost of being 
landlocked using an econometric approach; and based on the � ndings, proposes recommendations that can provide 
a more holistic strategy to the development of LLDCs. � e distinctive feature of the econometric approach used is 
that it does not limit landlockedness to a� ect income (or economic growth) through its e� ect on trade. � e logic 
underlying the modelling approach is that landlockedness can a� ect both economic and non-economic dimensions of 
development and that these development e� ects can be transmitted through several channels that include international 
trade and quality of institutions.

Stylized facts

Overall macroeconomic performance: Landlocked developing countries lag signi� cantly behind coastal developing 
countries and transit developing countries in terms of broad economic development. However, there is evidence that 
some catching-up e� ect has taken place, particularly in the 1980s and the 2000s. In� ation has signi� cantly declined since 
the 1980s, but it remains higher than in the other groups. In the time-dimensions, there is evidence of an improvement 
in the macroeconomic framework of LLDCs after the launch of the APoA.

Trade and structural diversi� cation: When measured in proportion to GDP, international trade � ows in LLDCs 
are not systematically smaller than in other groups. However, the export structure of LLDCs is generally narrow and 
less diversi� ed. LLDCs tend to rely on the export of primary commodities more heavily than any other group. To 
some extent, this lack of export diversi� cation is associated with a relatively small share of manufacturing in GDP. � e 
international trade series shows a marked increase after the launch of the APoA.

Trade facilitation: International trade is more di�  cult and expensive in LLDCs than in any other group. � e costs 
to export and import from/to LLDCs are on average more than twice the costs to export and import from/to transit 
developing countries. Moreover, these costs are growing faster in LLDCs than in the other groups. Delays to export 
are also signi� cantly longer in LLDCs than in other groups.

Infrastructures: Logistics performance in LLDCs is generally worse than in other groups, albeit di� erences are not 
particularly large. Transport and communication infrastructures seem to have improved in the period that follows the 
launch of APoA.
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Human development: LLDCs tend to have worse health outcomes and higher poverty headcount than the other 
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the extent of this exchange and increases its cost, implying slower technological di� usion and progress, lower total 
factor productivity, and ultimately lower economic growth and income. 

A comprehensive approach to the development needs of LLDCs must take all other sources of development e� ects 
into account. � is means that geographical isolation must be seen not just in terms of trade routes and transport 
infrastructures, but also in terms of circulation and exchange of ideas with the rest of the world. In other words, what 
LLDCs need is integration over and above the purely economic dimension (e.g. international trade). 

Opportunities for exchanges of this type can be created in several ways. For instance, LLDCs could host international 
conferences, symposiums, international scienti� c and technological exhibitions to attract visiting scientists, researchers, 
and entrepreneurs. Universities in LLDCs could establish exchange programmes for visiting scholars and lecturers. 
Similarly, wider programmes for student exchange should be agreed between LLDCs and the rest of the world. Of 
course, the international community, and international organizations in particular, must facilitate this process by 
providing � nancial means as well as logistics assistance. One interesting option would be to locate some important 
international research centres in LLDCs. Even the simple promotion of tourism could serve the purpose of breaking 
the adverse e� ects that isolation has on the circulation of ideas. 

�  e technologies available today allow ideas to circulate without the need for people to move physically between places. 
But this requires the establishment of two types of networks. One is the •intellectualŽ network that connects individuals 
willing to communicate and exchange ideas. � is network will arise from the opportunities for exchange just mentioned 
above. � e other network is the physical infrastructure for communication; that is, the information technology, the 
internet connections, the computers, phones, etcƒ which are required for individuals to stay in touch. Most LLDCs 
are still de� cient in this type of infrastructure.

�  e analysis in this report yields a set of speci� c recommendations for the various actors and stakeholders in the 
development of LLDCs:

a. Landlocked developing countries

€ Increasing trade integration with the rest of the world is not just a matter of increasing the physical quantity (e.g. 
the number of units) of goods/services traded. It is also a matter of increasing the value of what is being traded. 
In order to generate greater value addition, LLDCs need a two-tailed industrial strategy. For one thing, local 
transformation of agricultural products and natural resources should be encouraged. For another, governments 
should foster the development of new industrial activities and the diversi� cation of the export structure. � is 
in turn requires a new approach to industrial policy. Governments ought to establish a framework where the 
provision of support to new industrial activities is subject to periodic performance assessments based on clear 
and transparent benchmarks 

€ LLDCs need to recognize that institutional reforms can be a powerful means to reduce the development costs 
of being landlocked. � e type of reforms that are likely to be most important in this context include: ensuring 
the protection and enforcement of property rights (and, more generally, economic rights, including protection 
against the risk of expropriation), establishing a system of checks and balances in policymaking so as to avoid 
sudden policy reversals, strengthening the rule of law while assuring that grievances and con� icts arising from 
vertical and horizontal inequalities can be settled within the democratic process (rather than through recourse 
to violence). 

€ LLDCs should also envisage new forms of resource mobilization to � nance investments in infrastructures. 
Support from donors in this regard will be crucial. But, countries must � nd new ways to mobilize greater 
volumes of domestic resources. An option to be explored in this regard is public-private partnerships (PPPs). 

b. Transit developing countries

€ Transit developing countries and LLDCs ought to establish and e� ectively implement transit agreements that 
discipline the conditions of use of transit facilities. 
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€ Transit developing countries ought to undertake a set of reforms, particularly in relation to driving e�  ciency 
and minimizing cost of their custom procedures, and to promote the e� ective reception of international 
conventions or agreements, such as the UN Convention on the Law of the Sea within their national legislation.

€ To reduce costs and delays, transit countries and LLDCs should agree to share harmonized paperwork and 
procedures and to make use of information technology to exchange shipping documentation (e.g. through the 
Automated System for Customs Data … ASYCUDA). 

c. Donors

€ In order to strengthen the e� ectiveness of aid-for-trade, the following is recommended:

€ First, aid-for-trade should be directed at reducing the cost of trading, for example through making investment 
in infrastructure, improving trade facilitation, and strengthening value chains. Second, aid-for-trade should 
be targeted towards ensuring greater integration of trade within regions. � ird, as for any type of aid, e� ective 
coordination between donors and LLDCs is required, especially with respect to the design, implementation, 
and monitoring of programmes � nanced through aid for trade. � e WTO should continue to play its role in 
encouraging additional aid for trade � ows, improving monitoring and evaluation and mainstreaming trade 
into national development strategies.

€ Donors are encouraged to increase funding for students• exchange programmes, scienti� c collaboration with 
institutions in LLDCs, and general human capital formation.

€ �
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€ � e UN agencies and the other international organizations should factor into their assistance programmes the 
fact that weak trade integration is not the only obstacle to the development of LLDCs. A chapter focussing 
on the importance of institutional reforms (discussed in point a) and circulation of ideas (again discussed in 
point a) may be added to the APoA in order to emphasize that assistance to LLDCs must extend beyond trade 
facilitation. 

f. Regional organizations

€ �  e Consensus Transport Plan for Central Africa (PDCT-AC) elaborated by the Economic Community of 
Central African States with the assistance of the Central African O�  ce of UNECA provides an interesting 
model of regional cooperation for the development of transport infrastructure in a region characterized by a 
relatively large number of LLDCs.

€ In order to facilitate the transition towards a multilateral trade integration of their Member countries, regional 
trade agreements should (i) adhere by the WTO rules and (ii) evolve into 695.4REunions that impose relatively 
low tari�  barriers on trade with the rest of the world. 
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1. INTRODUCTION

1.1 Background

Lack of access to open sea is one of the geographical characteristics that are most often blamed for a country•s slow 
growth and development. In fact, a cursory look at per-capita income data shows that the incidence of landlocked 
countries is particularly high among low income economies (20 out of 54) and correspondingly low among high income 
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In South America, the Initiative for the Integration of Regional Infrastructure in South America (IIRSA) has coordinated 
the development of transport, energy and telecommunications infrastructure in the region. IIRSA has been implementing 
a total of 524 infrastructure projects since 2005. � e American Development Bank is�supporting the IIRSA since it 
was created, in 2000, and providing � nancing to invest in the infrastructure projects.�

Against this background, the purpose of this study was to analyse the impact of landlockedness on the development 
prospects of LLDCs. In particular the study assesses the impact of landlockedness on the overall development performance 
of LLDCs on a large number of economic, institutional, and social indicators; empirically estimates the development 
cost of being landlocked using an econometric approach; and based on the � ndings, proposes recommendations that 
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2. LANDLOCKEDNESS AND DEVELOPMENT: CONC871TTUAL 
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�  e other determinant of development is the degree of economic integration with the rest of the world ie. the extent 
to which a country is able to trade internationally. In fact, economic integration is likely to be primarily relevant to 
economic development. But commercial exchange with other countries promotes the transfer of technology, the 
adoption of di� erent life-styles, and impacts interest of local population towards education as well as contributes to 
the transmission of ideals of gender parity, etc. In brief, interaction with other cultures and economic integration can 
potentially a� ect non-monetary dimensions of development.3

Landlockedness and development 

Landlockedness is typically seen as a major impediment to trade. � e LLDCs are negatively impacted by their geographical 
disadvantages such as remoteness from international markets, and lack of direct access to the sea. 

�  ere are several development challenges linked to landlockedness including long distances to the nearest sea ports, 
dependency on transit countries for access to the seaports, remoteness from markets, additional border crossings, high 
transport and transit costs, inadequate physical infrastructure, logistical bottlenecks and institutional bottlenecks. Figure 
1 summarises the challenges of being landlocked.

Figure 1. Challenges of being landlocked

LANDLOCKEDNESS

Additional border
crossings

Remoteness from 
major markets

Dependency on
transit countries

Lack of access 
to the sea

High trade
transaction costs

Institutional bottlenecks
(customs procedures, border crossing 

rules and regulations, transparency, 
competition)Limited regional 

integration

Infrastructural
constraints

�  e biggest challenge of LLDCs is trading with a third country … while bi-lateral trade is important most LLDCs can 
only trade with a third country after having its goods transit through a neighbouring country to a port with additional 
border crossings. As a result, the impact on trade is big. 

Gravity models of bilateral trade broadly support this view (see, inter alia, Limao and Venables, 2001; Rose, 2002; 
Raballand, 2003; Martinez-Zarzoso and Marquez-Ramos, 2005; Coulibaly and Fontagne, 2006). � e underlying 
intuition is pretty straightforward. Transport routes are more expensive and less e�  cient for LLDCs. � is increases 
transport costs, thus making trade more costly and less pro� table for the parties involved. In this regard, it is immediately 
obvious that if trade or economic integration is a fundamental cause of development, then landlockedness is likely to 
adversely a� ect development by making trade more di�
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An important quali� cation to the above conclusion is however necessary. Economic integration is empirically measured 
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3. METHODS AND PROCEDURES

3.1 Introduction

�  is section outlines the methods used to assess the impact of being landlocked on the overall development performance 
of LLDCs on a large number of economic, institutional, and social indicators and to empirically estimate the development 
cost of being landlocked. � e study employed three approaches (i) a descriptive analysis of performance of LLDCs on a 
large number of economic, institutional, and social indicators; (ii) an events study methodology to assess the performance 
of LLDCs on the economic, institutional and social indicators before and after the adoption of the Almaty Programme 
of Action; and (iii) an empirical estimation of the development costs of being landlocked using econometric approach.

3.2 Descriptive analysis to review the development trends in LLDCs

�  e study undertook a simple descriptive analysis to identify a few simple stylized facts to help understand the sort 
of challenges that LLDCs currently face when compared to the other groups of countries for indicators under key 
thematic areas: (i) overall macroeconomic performance, (ii) trade and structural diversi� cation, (iii) trade facilitation, 
(iv) infrastructures and custom e�  ciency, (v) human development, (vi) quality of governance, (vii) environment, (viii) 
international capital � ows, and (ix) regional integration. 

�  e study calculated the average of each group of country for each key indicator under a thematic area for the years 
1960, 1970, 1980, 1990, 2000, 2005, and then the last few available annual observations (where data was available). 
Data are reported as averages for six groups of countries: landlocked developing, coastal developing (any country that 
is not landlocked), transit developing, all developing, developedas ava6re9;. �
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4. REVIEW OF DEVELOPMENT TRENDS IN LLDCS

4.1 Introduction

�  is section presents a review of the development trends in LLDCs when compared to other groups of countries based on 
descriptive analysis and event study of the impact of the APoA. �
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Figure 3. Per-capita GDP (constant 2005 PPP US dollars)
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Figure 5. Volatility of real GDP growth (%)
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Figure 7. Export dependency



15

Figure 9. Index of concentration of exports
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In order to clearly demonstrate the extent to which the trade potential of LLDCs is a� ected by transport and trade 
transaction costs when compared to other groups of countries, a gravity model was used to estimate the impact of being 
landlocked on trade volume. � e model for the volume of trade was estimated on a panel of 150 countries including all 
LLDCs and coastal countries, for a sample period of 30 years (1980-2010). � e model included the following variables: 
distance to the nearest port, party to a regional trade agreement, party to a currency union, the quality of infrastructure 
in the country, and an index of trade facilitation. � e estimated coe�  cients for the model were used to estimate the 
predicted trade � ows for each LLDC, its trade partners and a representative coastal economy. � e indicator of the cost 
of being landlocked on trade volume was calculated for each LLDC by expressing its predicted trade � ows as a ratio of 
that of the representative coastal economy. � e methodology is explained in detail in Annex 7. Figure 11 summarizes 
the trade cost of being landlocked. 

�  e data shows that the LLDCs on average had a lower trade volume when compared to the representative coastal 
economy. As shown in � gure 11, on average LLDCs have 60% of the trade volume of the representative coastal economy. 
�  e e� ect of landlockedness on trade varies across the group, with some countries like Afghanistan, Mali and Niger 
only able to trade just 33 percent or less of the trade volume of coastal countries. None of the LLDCs trade more than 
the representative coastal economy. � us the cost of being landlocked, in terms of trade volumes, is indeed large. � is 
justi� es the need to continue to address the special needs of LLDCs through improving infrastructure, promoting trade 
facilitation, and strengthening transit corridors.

Figure 11. � e cost of being Landlocked as measured by the trade volume of an LLDC as a proportion of the 
representative coastal economy

Source: OHRLLS Calculations. 

Note: A value of, say, 0.40 for a given LLDC in a given year means that the LLDC only has 40% of the trade volume of the 
representative coastal economy.
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�  e evidence on the possible e� ect of the APoA on international trade is not conclusive (see Table 4). Overall international 
trade signi� cantly increased after 2003, but the manufacturing share decreased while exports concentration remained 
substantially the same.

Table 4. Structural breaks associated with the launch of the APoA 

� mean before event (�¥) change in mean (�§) p-value

Manufacturing share 15.72 -4.49 0.010

Exports concentration 0.419 0.018 0.356

Primary commodity exports 81.14 -11.45 0.143

Export dependency 31.22 5.51 0.071

Import dependency 33.45 10.26 0.031

Service share 49.13 3.14 0.113

Source: OHRLLS Calculations.

Stylized fact 2: When measured as a proportion of GDP, international trade � ows in LLDCs are not systematically smaller 
than in other groups. However, the export structure of LLDCs is generally less diversi� ed and they tend to rely on the export 
of primary commodities more heavily than any other group. To some extent, this lack of export diversi� cation is associated 
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Table 5. Days to export�

2005 2006 2007 2008 2009 2010 2011

Landlocked developing 49 49 48 48 46 44 43

Transit developing 30 27 26 25 24 23 23

All developing 32 30 29 28 27 26 26

World 28 26 25 25 24 23 23

Source: World Bank, Doing Business Report 2012

On the positive side, however, one should note the reduction in export delays. In all groups the time to export has 
declined since 2005 by 5 to 7 days. LLDCs are no exception (the reduction is 6 days), which suggests that at least 
in terms of overall trend they have improved. However, the LLDCs still take almost double the number of days that 
transit developing countries take. 
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Figure 14. Transport cost of being landlocked (ratio) 
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4.6 Infrastructures and custom e�  ciency
Indicators in this cluster measure the logistics performance of countries. � e � rst three indicators are derived from the 
World Bank Logistics Performance Survey. � ey are measured as indices de� ned on a scale from 1 to 5, where 1 means 
low and 5 means high. � e surveys were conducted in two rounds and respondents were individuals/� rms operating in 
international logistics and international freight forwarders. Data are thus available for only two years 2007 and 2010. 
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Table 8. E�  ciency of customs clearance procedures (1=low to 5-high)

� 2007 2010

Landlocked developing 2.02815 2.17960

Transit developing 2.44091 2.37824

All developing 2.30641 2.33817

Developed 3.21081 3.21341

World 2.55134 2.58864

Source: World Bank, World Development Indicators

Table 9. Ease of arranging competitively priced shipment (1=low to 5=high)

� 2007 2010

Landlocked developing 2.23370 2.59480

Transit developing 2.58909 2.67941

All developing 2.49205 2.69167

Developed 3.22341 3.34126

World 2.71221 2.84006

Source: World Bank, World Development Indicators

�
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4.7 Human development

Human development refers to a broad, multidimensional notion of the development process. Here it is measured by 
a set of indicators of health and education, gender parity, and poverty.

Indicators Interpretation/De�
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Table 12. Share of women in non-agricultural sector (% of total non-agricultural employment)

� 1990 1995 2000 2005 2007 2008 2009

Landlocked developing 22.90 32.61 38.06 40.59 40.81 42.66 43.67

Transit developing 28.82 31.29 32.34 30.78 34.09 32.21 39.86

All developing 30.14 36.47 36.80 38.54 38.11 37.99 40.38

Developed 37.23 43.8 44.12 47.32 47.91 42.15 43.13

World 35.22 39.45 39.54 41.25 41.18 41.36 44.08

Source: United Nations Statistical Database

Similarly, youth literacy in LLDCs is higher than in transit countries, even though it still lower than in coastal developing 
countries and below the average for all developing countries. � e ratio of girls to boys in primary is also higher in 
LLDCs than in transit countries, albeit only marginally. 

Figure 17. Youth literacy rate (% of population ages 15-24)
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Source: United Nations Statistical Database

Indicators of health outcomes provide instead a more negative picture. LLDCs still have the highest rate of infant and 
maternal mortality and the highest prevalence of HIV in the population. In spite of the signi� cant decline in the last 
twenty years, infant mortality in LLDCs remains above 5%, whilst it is 3% in the coastal developing economies and 
around 3.5% in the average developing countries. Maternal mortality in LLDCs is almost 80% higher than in coastal 
economy and almost 20% higher than in transit economies. For HIV prevalence there is no evidence of the gap between 
LLDCs and other regions closing down. 
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Figure 19. Prevalence of HIV (% of population 15-49)
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Figure 21. Human Development Index (HDI)
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Source: United Nations Development Programme.

Table 14 indicates that human development indicators generally improved in the period following the launch of APoA. 
�  is is clearly in line with what is observed in regard to macroeconomic performance (and the same caution must be 
used before interpreting these � ndings as indicative of a causality e� ect).

Table 14. Structural breaks in human development associated with APoA launch 

� mean before event (�¥) change in mean (�§) p-value

Girls/Boys primary education 83.34 7.25 0.235

Share of women outside 
agriculture 33.65 4.59 0.142

Youth literacy rate 81.31 5.62 0.319

Poverty headcount 47.31 -10.13 0.055

Infant mortality 79.92 -23.16 0.001

Maternal mortality 515.34 -100.13 0.003

Prevalence of HIV 5.03 0.55 0.654

Source: OHRLLS Calculations.

Stylized fact 5: Landlocked developing countries tend to have worse health outcomes and higher poverty headcount than the 
other groups. However, in terms of gender parity and youth literacy signi� cant progress has been achieved since 2000 and 
the LLDCs today perform better than the transit countries. Overall human development is still lower in LLDCs than in the 
average developing country. � e period after the launch of APoA is characterised by an increase in the average of many of the 
human development indicators.
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Table 15. Control of corruption

1996 2000 2005 2007 2008 2009 2010

Landlocked developing -0.658 -0.684 -0.752 -0.685 -0.665 -0.679 -0.662

Transit developing -0.392 -0.429 -0.524 -0.493 -0.468 -0.522 -0.522

All developing -0.411 -0.415 -0.385 -0.382 -0.371 -0.369 -0.366

World -0.020 -0.033 -0.032 -0.032 -0.027 -0.020 -0.021

Source: World Bank Governance Indicators Database

Table 16. Government e� ectiveness

� 1996 2000 2005 2007 2008 2009 2010

Landlocked developing -0.791 -0.737 -0.778 -0.720 -0.704 -0.688 -0.673

Transit developing -0.367 -0.429 -0.475 -0.466 -0.465 -0.499 -0.501

All developing -0.410 -0.410 -0.401 -0.391 -0.387 -0.381 -0.383

World -0.020 -0.035 -0.034 -0.028 -0.027 -0.020 -0.020

Source: World Bank Governance Indicators Database

Table 17. Political Stability

� 1996 2000 2005 2007 2008 2009 2010

Landlocked developing -0.550 -0.653 -0.653 -0.535 -0.515 -0.518 -0.538

Transit developing -0.638 -0.688 -0.690 -0.721 -0.668 -0.696 -0.721

All developing -0.365 -0.367 -0.268 -0.264 -0.259 -0.261 -0.273

World -0.097 -0.092 -0.030 -0.029 -0.026 -0.037 -0.043

Source: World Bank Governance Indicators Database
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Table 19. Rule of law

� 1996 2000 2005 2007 2008 2009 2010

Landlocked developing -0.733 -0.766 -0.778 -0.766 -0.740 -0.756 -0.755

Transit developing -0.543 -0.508 -0.611 -0.613 -0.599 -0.604 -0.587

All developing -0.426 -0.413 -0.390 -0.391 -0.387 -0.396 -0.398

World -0.052 -0.064 -0.041 -0.035 -0.029 -0.026 -0.025

Source: World Bank Governance Indicators Database

�  e data tell a pretty consistent story: the quality of governance in LLDCs is lower than in the other groups. Transit 
developing countries however present levels of governance quality relatively close to those of LLDCs and in one case, 
political stability and violence, even lower. 

In order to assess the quantitative signi� cance of the di� erences in the level of the indicators, consider that the theoretical 
range is 5 points, but in practice indicators take values in a range of about 3.8 points, with a standard deviation not 
greater than 1. So a di� erence of 0.4 … 0.5, as it is often observed between LLDCs and coastal developing economies, 
corresponds to about 15% of the actual range of the indicators or to about half a standard deviation. � at is, di� erences 
might not be too large, but they are likely to be economically meaningful.

�  e structural break analysis in Table 20 suggests that there is no signi� cant di� erence between the period before 
and after the launch of the APoA in most of the governance indicators. � e rule of law might have mildly worsened.

Table 20. Structural breaks in Governance indicators associated with APoA launch

� mean before event (�¥) change in mean (�§) p-value

Voice and accountability -0.772 0.03 0.317

Control of corruption -0.662 -0.05 0.445

Government e� ectiveness -0.808 -0.011 0.412

Political Stability -0.553 0.023 0.275

Regulatory Quality -0.723 -0.014 0.402

Rule of law -0.731 -0.030 0.021

Source: OHRLLS Calculations.

Stylized fact 6: Landlocked developing countries are generally characterized by lower quality of governance than the other regions. 
However, while the gap with respect to coastal economies is quite evident, the di� erence from the transit economies is small. 
In fact, on the political stability dimension of governance, transit countries appear to perform slightly worse than the LLDCs.
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4.9 Environment
Issues of environmental sustainability are captured through the following four indicators:

Indicator Interpretation/De� nition

Population a� ected by natural 
disasters

Proportion of total population a�  icted by droughts, � oods, and extreme 
temperature. Higher values indicate that a country is more vulnerable to natural 
disasters.

Organic water pollutant 
emissions

Volume of water pollutant emission09s
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proportion of a� ected population, while all of the other groups are less vulnerable. � e data seems to suggest that 
landlockedness is likely to be an important factor of risk. 

Table 23. Population a� ected by droughts, � oods, extreme temperature (%)

Average 1990-2009 (%)

Landlocked developing 2.185

Transit developing 2.205

All developing 1.423

World 1.170

Source: Emergency Events Database (EM-DAT)

�  e data on forest land reveal that LLDCs have the highest rate of forest depletion: -11.6% since 1990. � is is in fact 
signi� cantly higher than the depletion rate observed in transit developing economies (-3.5%). � e average worldwide 
is close to 0 (-0.9%), con�
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4.10 International capital � ows

To assess the extent to which countries receive capitals from abroad, data on both market-driven � ows and o�  cial 
development assistance are considered. 
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Table 29. Structural breaks in international capital � ows associated with APoA launch

� mean before event (�¥) change in mean (�§) p-value

FDI in� ows 2.31 2.17 0.001

ODA 11.32 -0.97 0.665

ODA for trade (% of total ODA)� 0.44 0.01 0.555

Source: OHRLLS Calculations.

Stylized fact 8: Landlocked developing countries receive little FDI, but this in line with the experience of most other developing 
countries, landlocked or coastal. Yet there is evidence of an increase in capital � ows after 2003. LLDCs also receive more total 



37



  

38

Table 32. Intra regional-trade (average per country % of total country trade)

� 2000 2011

Landlocked developing 18.12 19.23

Transit developing 4.37 4.35

All developing 11.27 12.34

Developed 13.45 15.75

World 12.10 13.10

Source: WTO, UNCTAD, IMF Direction of Trade Statistics.

Interestingly, the proportion of intra-regional trade is very high for LLDCs relative to the other developing countries 
groups. � is might be a reason of concern to the extent that these high levels of trade are the result of trade diversion 
rather than trade creation. In other words, while for transit developing and developing countries regional integration 
might create trade, it is possible that for LLDCs trade is simply being diverted: trade partners outside the region are 
replaced with trade partners inside the region. To strengthen the positive development impact of regional integration 
it is necessary that LLDCs participate in RIAs that combine both internal free trade with custom unions with low 
tari�  barriers.

Following the launch of APoA in 2003 shown in table 33, the number of FTAs has signi� cantly increased, while the 
same is not observed for the number of RIAs beyond FTAs and for the overall share of intra-regional trade.

Table 33. Structural breaks associated with APoA launch for regional integration

� mean before event (�¥) change in mean (�§) p-value

Number of FTAs 2.53 0.86 0.031

Number of RIAs 1.51 0.21 0.334

Intra-regional trade 17.87 2.13 0.132

Source: OHRLLS Calculations

Stylized fact 9. FTAs and RIAs are slightly less frequent in LLDCs than in the other developing countries. � e share of intra-
regional trade is instead quite large, which might be a reason of concern in view of possible trade diversion.
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5. THE DEVELOPMENT COST OF BEING LANDLOCKED: 
EMPIRICAL EVIDENCE

5.1 Introduction

�  is section presents � ndings from the empirical analysis of the development costs of being landlocked based on 
econometric modeling.

5.2 Determinants of development

�  e estimated parameters of the structural system of the equations introduced in section 3 and detailed in Annex 3 
are reported in Annex 8. Estimates use panel data over the period 1990-2010. � e variables are averaged over � ve 
year periods (1990-94, 1995-99, 2000-04, 2005-10) in order to � lter out short term noise. Estimates from all four 
estimators (OLS, 2SLS, SUR, and GMM) are presented. For each coe�  cient, the table provides the point estimate and 
the heterosckedasticity robust standard error. � e *, **, *** respectively denote statistical signi� cance of the estimated 
coe�  cient at the 10%, 5%, and 1% con� dence level. 

Most of the coe�  cients retain their sign and level of statistical signi� cance across the four estimators. In discussing the 
� ndings, the GMM estimates will be taken as the main reference. � is is because the GMM estimator is the one that 
simultaneously allows regressors to be endogenous and errors to be correlated across equations. In this sense, all the 
other estimators can be obtained as special cases of the GMM estimator. 

�  e equation whose dependent variable is development has all the coe�  cients with the expected sign and are generally 
signi� cant. � e only exception is distance from the equator, whose coe�  cient fails to pass the zero restriction test in 
the GMM estimates. � e results indicate that development increases with per-capita income, institutional quality, and 
economic integration or ability to trade. However, the residual e� ect of landlockedness after controlling for economic 
integration (trade) is negative and signi� cant. � is means landlockedness further reduces development beyond any 
possible e� ect it has on trade. To put it di� erently, the adverse e� ect on trade is not the only channel through which 
landlockedness hampers development prospects. 

In the equation where trade is the dependent variable, there is evidence of a signi� cant negative e� ect of landlockedness, 
as expected. Because trade was found to be a determinant of development in the � rst equation, this result establishes a 
trade-channel e� ect of landlockedness on development: LLDCs are less integrated into the global trading system and 
 rmsll the nexceiduafparaworkre presented in sectio2.a 
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To account for this conditionality e� ect, the system of equation has been re-estimated on separate subsamples de� ned 
on the basis of country•s per-capita income. More speci� cally, the 100 countries that constitute the full sample have 
been ranked according to their level of per-capita income at the beginning of each � ve year period. � en three groups 
have been identi� ed: (i) the •high incomeŽ group includes the top 33 countries in the ranking in each � ve year period, 
(ii) the •low incomeŽ group includes the top 33 countries in the ranking in each � ve year period, and (iii) the •middle 
incomeŽ group includes all the other countries in the ranking. In this way, three reasonably homogenous sub-groups of 
countries are estimated. � e equations have been re-estimated for each sub-group separately. It turns out that the estimated 
coe�  cients, while numerically di� erent across sub-groups, are of similar order of magnitude. � is means that the estimates 
from the full sample can be used to obtain a reliable estimate of the average cost of being landlocked for each country. 

5.3 �  e development cost of being landlocked

With the GMM estimates at hand it is possible to quantify the impact of being landlocked on development. Period 
2005-10 is used as the reference. � e procedure is as follows:

€ For each landlocked country, an arti� cial benchmark is constructed by � tting the GMM estimates reported in 
Annex 8. � is means that for each LLDC, actual values of the regressors (e.g. income, latitude, institutional quality, 
etcƒ) are multiplied by the estimated GMM coe�  cients and then added up to obtain a •predicted valueŽ of 
development for that country (if a coe�  cient is equal to zero, then the actual value of the corresponding regressor 
is multiplied by 0). In doing so, the landlocked indicator is always set to 0, so that the predicted value is in fact a 
prediction of the level of development that the country should have achieved if it were not landlocked.

€ � e observed level of development in each LLDC is then compared against its arti� cial benchmark to generate an 
index of the cost of being landlocked. � e index is de� ned as 1 … the ratio of the actual level of development to the 
predicted level of development. In practice, it measures the di� erence between the actual level of development of 
a landlocked country at a given time and the level of development that the country would have achieved if it were 
not landlocked. � is index can be computed for any year/period. However, the results presented in this section are 
computed for the period 2005-10. Technical details on the calculation of this cost/index are presented in Annex 9.

�  e predicted level of development for the arti� cial non-landlocked economy is 7.352. � is is approximately equal to the 
level of development observed in countries like Ecuador, Peru, and � ailand. � e predicted level of development for the 
arti� cial landlocked economy is 5.91. � us, on average being landlocked reduces a country•s level of development by 20.

�  e percentage estimates of the development cost of being landlocked are presented in � gure 24 and Annex 10. � is 
index has an immediate interpretation as the percentage decrease in development due to landlockedness. � e index 
measures the di� erence between the actual level of development of a LLDC at time t and the level of development that 
the LLDC would have achieved at time t�
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Figure 24. � e development cost of being landlocked (%) 2005-2010 period

Source: OHRLLS calculations
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6. POLICY DISCUSSION AND RECOMMENDATIONS

6.1 Policy discussion

A key � nding emerging from the analysis undertaken in section 4 highlights that LLDCs lag behind other groups 
of developing economies on several development dimensions. In particular, LLDCs are generally less rich (in terms 
of average per-capita income), have worse health outcomes, worse governance, and a higher poverty headcount than 
coastal developing and transit developing economies. � ey tend to perform worse than the other groups in terms of 
trade facilitation (e.g. transport costs, infrastructures for trade, logistics) and diversi� cation of their export structure. 
However, there is evidence of an increase in their degree of economic integration with the rest of the world in recent 
years. Indeed, this increase might be associated with the introduction of the APoA. 

�  e empirical evidence presented in this report indicates that being landlocked is an e� ective obstacle to development. 
�  e econometric analysis quanti� es the development cost of landlockedness as the percentage decrease in development 
due to landlockedness. � is percentage averages around 20%-25%, meaning that because of landlockedness the level 
of development in the LLDCs is on average 20% lower than what it would be were the countries non-landlocked. 
Estimates of the cost for individual LLDCs range between 10% and 30%. In this regard, the attention that is given to 
the special development needs of LLDCs is fully justi� ed. 

An interesting point that emerges from the analysis is that reduced trade integration is not the only source of development 
costs. � e evidence suggests that multiple channels of transmission are at work including income, institutional quality, 
and trade. � e implication of this � nding is clear: a policy approach that exclusively focuses on trade promotion and 
trade facilitation is not suited to eliminate the entire development gap of LLDCs. Policymakers need to investigate the 
other channels of transmission and identify the policy actions that, combined with conventional trade facilitation and 
promotion policies, to help LLDCs to ful� l their development potential.

So where does this additional negative development e� ect of landlockedness come from? � e most likely candidate 
seems to be technological innovation. Many developing countries do not generate technological progress domestically, 
but they import it from abroad. Part of this import of technology occurs via trade, and hence it may be captured by the 
trade integration channel. But part of it occurs via the exchange of human capital, e.g. labour mobility, exchange of 
researchers, international scienti� c cooperation, etcƒ). Landlockedness potentially reduces the extent of this exchange 
and increases its cost, implying slower technological progress, lower total factor productivity, and ultimately lower 
economic growth and income. 

A second possible source of other development e� ects of landlockedness may be con� ict. It would appear that con� ict 
in LLDCs or their neighbours can have a negative e� ect on development of LLDCs. � e high frequency of con� ict 
can have devastating consequences on physical and human capital accumulation, thus determining a decline in income 
beyond what is explained by the institutional and the integration channel. 

A comprehensive approach to the development needs of LLDCs must take these other sources of development e� ects 
into account. � is means that isolation must be seen not just in terms of trade routes and transport infrastructures, 
but also in terms of circulation and exchange of ideas with the rest of the world. In other words, what LLDCs need 
is integration over and above the purely economic dimension (e.g. international trade). Opportunities for exchanges 
of this type can be created in several ways. For instance, LLDCs could host international conferences, symposiums, 
international scienti� c and technological exhibitions to attract visiting scientists, researchers, and entrepreneurs. 
Universities in LLDCs could establish exchange programmes for visiting scholars and lecturers. Similarly, wider 
programmes for student exchange should be agreed between LLDCs and the rest of the world. Of course, the international 
community, and international organizations in particular, must facilitate this process by providing � nancial means as 
well as logistics assistance. One interesting option would be to locate some important international research centres in 
LLDCs. Even the simple promotion of tourism could serve the purpose of breaking the adverse e� ects that isolation 
has on the circulation of ideas. 
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Finally, the technologies available today allow ideas to circulate without the need for people to move physically between 
places. But this requires the establishment of two types of networks. One is the •intellectualŽ network that connects 
individuals willing to communicate and exchange ideas. � is network will arise from the opportunities for exchange 
just mentioned above. � e other network is the physical infrastructure for communication; that is, the information 
technology, the internet connections, the computers, phones, etcƒ which are required for individuals to stay in touch. 
Most LLDCs are still de� cient in this type of infrastructures.

6.2 Speci� c Recommendations

Against this background and � ndings, the following speci� c recommendations can be put forward as part of a holistic 
strategy for the development of LLDCs:

a. Landlocked developing countries

€ Increasing trade integration with the rest of the world is not just a matter of increasing the physical quantity 
(e.g. the number of units) of goods/services traded. It is also a matter of increasing the value of what is being 
traded. At relatively low levels of per-capita income and a less advanced stage of economic development, most 
LLDCs tend to export goods that are low value added. � ese typically include raw agricultural materials, non-
transformed natural resources, and traditional manufactures. In order to generate greater value addition, LLDCs 
need a two-tailed industrial strategy. For one thing, local transformation of agricultural products and natural 
resources should be encouraged. For another, governments should foster the development of new industrial 
activities and the diversi� cation of the export structure. � is latter point deserves some further clari� cations. 

In most developing countries (landlocked and coastal) industrialization has been traditionally implemented as 
a centralized process, with the government •picking the winnerŽ and granting some selected industrial sectors 
an almost-permanent protection. � e costs and failures of this approach are well-known. However, drawing 
on the more recent experience of some emerging economies in South-East Asia, a more suitable industrial 
policy can be designed around the following pillars:

 - Governments should initially grant support to entrepreneurs/� rms that engage in new activities/sectors, 
without giving preference to any such activities/sectors in particular. � e support can take the form of 
credit facilitations, tax exemptions, and subsidies. � is type of support is generally considered a subsidy 
under WTO rules. However, as long as the LLDCs grant this support to � rms only on the condition 
that they engage in new activities/sectors, then these subsidies would be non-speci� c and therefore not 
covered by the WTO disciplines. � is provides further incentive to LLDC governments to design their 
support programs in a manner that is consistent with their WTO obligations.

 - At the same time, governments should create autonomous assessment bodies that monitor the performance 
of entrepreneurs/� rms against pre-determined benchmarks. � ese benchmarks must be transparently 
and openly de� ned, involve measurable targets, and be realistic given the experience of other countries 
at similar stages of economic and industrial development. 

 - Periodically, the performance of entrepreneurs/� rms is assessed against the benchmarks. Only entrepreneurs/
� rms that satisfy the benchmarks continue to receive support from the government. For the others, support 
is withdrawn. In this way, the government does not get to •pick the winnerŽ, but it will eventually identify 
the •loserŽ. Within the UN system, UNIDO is the agency that can take up a leadership role in advising 
LLDCs on this approach to industrialization and diversi� cation (see also point e below).

€ � e analysis does show that lack of trade integration is not the only obstacle to the development of LLDCs. 
Landlockedness hampers other drivers of growth and development. Governments must therefore undertake 
appropriate actions to bu� er and o� set the adverse impact of landlockedness on these other drivers. In particular, 
the recommendation is for LLDCs to recognize that institutional reforms can be a powerful means to reduce 
the development costs of being landlocked. � e type of reforms that are likely to be most important in this 
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context include: ensuring the protection and enforcement of property rights (and, more generally, economic 
rights, including protection against the risk of expropriation), establishing a system of checks and balances 
in policymaking so as to avoid sudden policy reversals, strengthening the rule of law while assuring that 
grievances and con� icts arising from vertical and horizontal inequalities can be settled within the democratic 
process (rather than through recourse to violence). 

€ LLDCs should also envisage new forms of resource mobilization to � nance investments in infrastructures. 
In fact, in spite of recent improvements, there is still scope for signi� cant investment in infrastructures for 
trade facilitation. � e question of how to pay for these infrastructures is particularly relevant in the context 
of LLDCs because of their limited ability to mobilize revenues through traditional channels (e.g. taxation). 
Support from donors in this regard will be crucial. But, countries must � nd new ways to mobilize greater 
volumes of domestic resources. An option that needs to be fully explored and harnessed in this regard is 
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words, entrepreneurs must be formed through formal education, training, and by creating opportunities for 
local private sector operators to share experiences and learn best practices from foreign entrepreneurs. Both 
the government and international organizations can facilitate this learning process. However, private sector 
associations (e.g. entrepreneur syndicates) should also take an active part in the formation of their members. 

€ �  e above recommendations involve some signi� cant interaction between the private sector and the government. 
�
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addresses it by linking for the � rst time •implementing rulesŽ to •receiving assistanceŽ. � e Trade Facilitation 
Agreement does not address capacity constraints through exceptions or exclusions. It addresses the problem 
by empowering countries based on a thorough, tailor made assessment of their needs.

Work on trade facilitation in the WTO is going on several complementary tracks. � ese negotiations have 
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facilitate the integration of their members in the multilateral trading system. For this reason, it is recommended 
that regional trade agreements (i) adhere by the WTO rules and (ii) evolve into custom unions which provide for 
the free movement of goods within the region. At the same time, these custom unions should be characterized 
by low tari�  barriers on trade with the rest of the world.  
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Annex 1. List of countries by group

Landlocked developing 
countries (based on list from 
UNOHRLLS)

Armenia, Azerbaijan, Bhutan, Bolivia, Botswana, Burkina Faso, Burundi, Central 
African Republic, Chad, Ethiopia, Kazakhstan, Kyrgyz Republic, Laos, Lesotho, 
Malawi, Mali, Moldova, Mongolia, Nepal, Niger, Paraguay, Rwanda, Swaziland, 
Tajikistan, Macedonia, Turkmenistan, Uganda, Uzbekistan, Zambia, Zimbabwe 

Coastal developing countries 
(based on list of developing 
countries from IMF, 
World Economic Outlook, 
April 2012)

Albania, Algeria, Antigua and Barbuda, Argentina, Bahamas, Bahrain, Bangladesh, 
Barbados, Belize, Benin, Brazil, Bulgaria, Cambodia, Cameroon, Cape Verde, 
Chile, China, Colombia, Comoros, Democratic Republic of Congo, Republic of 
Congo, Costa Rica, Ivory Coast, Croatia, Djibouti, Dominica, Dominican Republic, 
Ecuador, Egypt, El Salvador, Equatorial Guinea, Fiji, Gabon, � e Gambia, Georgia, 
Ghana, Guatemala, Guinea, Guinea-Bissau, Haiti, Honduras, India, Indonesia, 
Iran, Jamaica, Jordan, Kenya, Kiribati, Kuwait, Latvia, Lithuania, Madagascar, 
Malaysia, Maldives, Mauritania, Mauritius, Mexico, Micronesia, Myanmar, Morocco, 
Mozambique, Namibia, Nicaragua, Nigeria, Oman, Pakistan, Palau, Panama, 
Papua New Guinea, Peru, Philippines, Poland, Qatar, Romania, Russia, Saint Kitts 
and Nevis, Saint Lucia, Saint Vincent and Grenada, Samoa, S. Tome and Prince, 
Saudi Arabia, Senegal, Seychelles, South Africa, Sri Lanka, Sudan, Suriname, Syria, 
Tanzania, � ailand, Togo, Tonga, Trinidad and Tobago, Tunisia, Turkey, Ukraine, 
United Arab Emirates, Uruguay, Vanuatu, Venezuela, Vietnam, Yemen

Transit developing countries Algeria, Angola, Argentina, Brazil, Bangladesh, Benin, Cambodia, Cameroon, Chile, 
China, Democratic Republic of Congo, Ghana, Guinea, Djibouti, Ivory Coast, India, 
Iran, Kenya, Mozambique, Myanmar, Namibia, Nigeria, Pakistan, Peru, Senegal, 
Somalia, South Africa, Tanzania, � ailand, Togo, Turkey, Uruguay, Vietnam

All developing Landlocked developing countries + coastal developing countries

Developed (based on list 
of advanced economies from 
IMF, World Economic 
Outlook, April 2012)

Australia, Austria, Belgium, Canada, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, , Hong Kong, Iceland, Ireland, Israel, Italy, Japan, 
Luxembourg, Malta, Netherlands, New Zealand, Norway, Portugal, Singapore, 
Slovakia, Slovenia, South Korea, Spain, Sweden, Switzerland, Taiwan, United 
Kingdom, United States.
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Annex 2. Calculation of the signi� cance test for the events study on the impact of the implementation of 
the Almaty Programme of Action on the performance of LLDCs

�  e test statistic for signi� cance is the p-value of the �§ coe�  cient in the regression: 
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Annex 3. Speci� cation of the structural econometric model for the estimation of the development cost of 
being landlocked

�  e cornerstone of a methodology to assess the development impact of being landlocked is the estimation of a 
relationship like:

1 

where y is a measure of development, l is an indicator of landlockedness, �¤ is a stochastic disturbance, �¡ and �  two 
parameters to be estimated, and i and t respectively denote a generic country and a generic time period. With equation 
(1), the slope coe�  cient �¡ provides a measure of the cost of being landlocked. Its quantitative interpretation depends 
on how y and l are measured. If both y and l are continuous variables, then �¡ can be given a standard partial derivative 
interpretation: it measures the marginal change in y due to a unit change in l. However, in most applications l is 
measured as a dummy variable (i.e. a variable that takes value 1 if country i is landlocked and zero otherwise). In this 
case, �¡ multiplied by 100 is equal to the percentage e� ect of l on y. In fact, if y is log-transformed (e.g. log of per-capita 
income), then the percentage e� ect of l on y is equal to 100(e�¡ … 1). 

For the purpose of this paper, equation (1) is de� cient in two fundamental respects. One is that it does not control for 
other possible determinants of development. At the same time, it does not disentangle between the various channels 
through which landlockedness is linked to development. From an econometric perspective, controlling for other 
determinants of development is important because otherwise the estimate of �¡ may not provide an unbiased representation 
of the true e� ect of landlockedness. Disentangling between channels is instead critical to provide policymakers with 
information to target interventions in support of LLDCs. 

�  e other key de� ciency of equation (1) is that it cannot be estimated separately for each individual country. � e use 
of the notation (i,t) indicates that the underlying data structure is a panel; that is, a combination of observations across 
countries and over time. � e estimated �¡ is therefore the average e� ect of landlockedness on development in the panel. 
�  is means that �¡ provides a measure of the average cost of being landlocked. � e costs su�



  

54

variable that takes value 1 for country i and 0 for all the other countries), wj is a set of determinants of zj that might 
include some of the other z•s, µj are random disturbances in each equation, N is the number of countries in the sample, 
l and y are the same as in equation (1), and the parameters to be estimated are a, b1ƒ bJ , �¡i , �£1ƒ �£J, and �¢1ƒ �¢J. 

Equations (2), (3a)ƒ(3n) constitute a system of structural equations that has some desirable properties. First, it 
speci� es development as a function of other variables in addition to landlockedness. Second, it allows landlockedness 
to a� ect development both directly and indirectly via its impact on the determinants z1 ƒ. zJ. In this way, the channels 
of transmission linking landlockedness and development can be separately identi� ed. � ird, it decomposes the e� ect 
of landlockedness into country-speci� c e� ects via the interactive terms li,tdi.

�  e estimation of the structural system of equation (2), (3a), ƒ(3n) is very challenging. To start with, one has to decide 
which variables should be included in the model as z•s and which other variables should be included in x, w1, ƒ wJ. 
�  is will depend on the theory of the e� ects of landlockedness and the determinants of development. More di�  cult 
is how to deal with the shortage of degrees of freedom which results from including the interactive terms li,tdi on the 
right hand side of each equation. In practice, the problem is analogous to estimating equation (1) by country: there is 
simply not enough observations for each individual LLDC to obtain meaningful estimates of �¡i and �£1iƒ �£Ji. While 
it may be technically possible to estimate the parameters, these estimates would be statistically imprecise and lead to 
unreliable statistical inference. 

In view of the above, this report proposes an alternative two-step approach. 

a. Step 1

In the � rst step, a simpli� ed version of the system of structural equations is estimated. � is simpli� ed version is written as:

�  is version di� ers from the original one in that it does not disaggregate the e� ect of landlockedness by country. � at 
is, from this system it will be possible to determine the average development cost of being landlocked.

�  e estimation of this econometric model can proceed in di� erent ways depending on whether (i) the error terms are 
correlated across equations and (ii) some of the right hand side variables are endogenous. If errors are uncorrelated, 
then the three equations can be estimated separately by ordinary least squares, if the regressors are all exogenous, or 2 
stage least squares, if some regressors are endogenous. If instead errors are correlated, then the equations can be jointly 
estimated as a system by seemingly unrelated regressions, again if all regressors are exogenous, or generalized method 
of moments7, if some regressors are potentially endogenous. 

Which of the four estimators should be applied here is not immediately evident. Errors are most likely correlated, 
and hence the system estimators (seemingly unrelated regressions�and generalized method of moments) should deliver 
greater e�  ciency (even though the ordinary least squares and 2 stage least squares would still be unbiased). However, if 
one of the equations were misspeci� ed, then a system estimator implies that the other equations would also be a� ected. 
With respect to endogeneity, as discussed in the next section, some of the regressors in equation (4) and (5a) will be 
likely endogenous, meaning that the 2 stage least squares and generalized method of moments may be preferable to 

7 �  e traditional system estimator in the presence of endogeneity is 3 stage least squares. � is is however consistent only under the assumption of ho-
moscedastic errors, which instead easily violated. Generalized method of moments generalizes the 3 stage least squares to the case of non iid errors. 
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to account for much of the share of domestic GDP.

All in all, the w regressors for the integration equation are the log values of total country•s population (population) 
and land area (area), to proxy for country size, and the indicator of natural resource abundance previously introduced. 

�  e system is written in explicit form as follows:

(6) development = a0 + a1latitude+ a2income + a3institutions + a4integration + �¡landlocked+ �¤

 (7) integration = b0 + b1population + b2area + b3resources + �£landlocked + µ

where the subscripts i and t have been dropped just for notational convenience. � e parameters to be estimated are 
a0, a1, a2,a3, a4, b0, b1, b2, b3, �¡, �£. Landlocked will be always de� ned as a dummy variable that takes value 1 if 
country i is landlocked and 0 otherwise. Note that the parameter �¡summarizes the e� ect that landlockedness has on 
development through any channel other than trade integration.
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Annex 4. List of MDG indicators used in the construction of the composite index of development y

Proportion of population below $1 per day, 

Growth rate of GDP per person employed, 

Employment to population ratio, 

Prevalence of underweight children under-� ve years of age, 

Proportion of population below minimum level of dietary energy consumption, 

Net enrolment ratio in primary education, 

Proportion of pupils starting grade 1 who reach last grade of primary, 

Literacy rate of 15-24 year-olds, 

Ratios of girls to boys in primary and secondary education, 

Proportion of seats held by women in national parliament, 

Under-� ve mortality rate, infant mortality rate, 

Proportion of 1 year-old children immunised against measles, 

Maternal mortality ratio, 

Proportion of births attended by skilled health personnel, 

Contraceptive prevalence rate, 

HIV prevalence among population aged 15-24 years, 

Condom use at last high-risk sex, 

Incidence rate associated with malaria, 

Incidence rate associated with tuberculosis, 

Proportion of population using an improved drinking source, 

Proportion of population using an improved sanitation facility, 

Proportion of urban population living in sltvsng population aged 15-2uik prevary energy 2

h personnel,mm id national puary eTol ohly eTratio, population 7il TInillels alar
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Annex 5. List of the 100 countries included in the system estimation (landlocked developing countries are 
indicated with a *)

Algeria, Argentina, Armenia*, Azerbaijan*, Bahrain, Bangladesh, Barbados, Benin, Bhutan*, Bolivia*, Botswana*, 
Brazil, Burkina Faso*, Burundi*, Cameroon, Central African Republic*, Chad*, Chile, China, Republic of Congo, 
Costa Rica, Cote d•Ivoire, Cyprus, Dominican Republic, Ecuador, Egypt, El Salvador, Estonia, Ethiopia*, Fiji, Gabon, 
Gambia, Ghana, Guatemala, Guinea Bissau, Guyana, Haiti, Honduras, India, Indonesia, Iran, Israel, Jamaica, Jordan, 
Kazakhstan*, Kenya, Republic of Korea, Kuwait, Kyrgyz Republic*, Lao PDR*, Lesotho*, Liberia, Lithuania, Malawi*, 
Malaysia, Mali, Mauritius, Mexico, Moldova*, Mongolia*, Morocco, Mozambique, Myanmar, Namibia, Nepal*, 
Nicaragua, Niger*, Nigeria, Pakistan, Panama, Papua New Guinea, Paraguay*, Peru, Philippines, Poland, Rwanda*, 
Senegal, Singapore, Slovenia, South Africa, Sri Lanka, Sudan, Swaziland*, Syria, Tajikistan*, Tanzania, � ailand, Togo, 
Trinidad, Tunisia, Turkey, Turkmenistan*, Uganda*, Uruguay, Uzbekistan*, Venezuela, Yemen, Zambia*, Zimbabwe*. 
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Annex 6. De� nition, sources, and summary statistics of variables used in system estimation

Name De� nition Source Full sample
Landlocked developing 
countries

Mean Std. dev Mean Std. dev.

Development Composite index of 
development obtained as the 
� rst principal components of 
individual MDG indicators 
(see Appendix I for a list)

Own 
computations 
based on 
UNSD and 
WDI data

5.07 2.13 3.23 1.21

Income Real per-capita income in 
Purchasing Power Parity 
US dollars
(variable is log-transformed 
for systems estimation)

Penn World 
Tables

2951 4381 570 563

Institutions Average of governance 
indicators: (i) voice and 
accountability, (ii) political 
stability, (iii) government 
e� ectiveness, (iv) regulatory 
quality, (v) control of 
corruption, and (vi) rule 
of law

Kaufman et 
al (2010)

4.93 1.49 4.16 1.29

Integration Index of economic integration 
measured as total exports + 
total imports divided by GDP

WDI 0.82 0.44 0.72 0.38

Landlocked Dummy variable taking value 
1 if country is landlocked

UNOHRLLS 0.17 0.37 1 0

Resources Exports of primary 
commodities in percent of 
total merchandise exports. 
Primary commodities include: 
oil and fuels, metals and ores, 
agricultural raw materials, 
food and beverages

WDI 0.59 0.31 0.71 0.23

Latitude Distance from the equator La Porta et al. 
(1999)

0.24 0.17 0.25 0.15

Population Log of total country•s 
population (in millions) 
(variable is log-transformed 
for system estimation) 

UNSD 30.34 123.72 9.31 10.90

Area Log of total country•s land 
area (in Km2) (variable is 
log-transformed for system 
estimation)

UNSD 287085 856038 224758 192152

Notes: UNSD stands for United Nations Statistical Division, WDI stands for World Development Indicators (World Bank), UNOHRLLS stands 

for United Nations O�  ce of the High Representative for the Least Developed Countries, Landlocked Developing Countries, and Small Island 

Developing States.
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Annex 7. Methodology for the computation of trade and transport costs reported in � gures 11 and 14

�  e methodologies for the computation of the cost of being landlocked are adapted from Limao, N., Venables, A., 
(2001) •Infrastructure, Geographical Disadvantage, Transport Costs, and TradeŽ, �  e World Bank Economic Review, 
vol. 15(3), 451-479.

1. Trade volumes

�  e � rst step of the methodology is the estimation of the following gravity equation for all landlocked and coastal 
countries:

Where yi,j denotes the bilateral trade � ow between country i and a generic partner j, x is a set of indicators of interest, 
z is a set of gravity controls, �¤ is a stochastic noise, and �  and �¡ are vectors of parameters to be estimated. In line with 
the gravity equation literature, the set of controls includes: the log of the distance between country i and country j 
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To benchmark the cost of landlockedness, the predicted trade � ows of the representative coastal economy is also 
determined as:
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Annex 8. System estimates

� OLS 2SLS SUR GMM

Dependent variable: development (equation 4)

Constant (a0) -2.248 *** -3.123 *** -2.239 *** -3.142 **

Latitude (a1) -0.099 * -0.092 -0.077 * -0.121

Income (a2) 0.957 *** 1.117 *** 1.153 *** 1.217 ***

Institutions (a3) 0.156 ** 0.293 ** 0.149 * 0.171 **

Integration/Trade (a4) 0.634 *** 0.510 * 0.317 * 0.512 **

Landlockedness (beta) -0.573 *** -0.502 ** -0.614 ** -0.834 **

R2 0.674 0.604 .. ..

Dependent variable: integration (equation 5)
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Annex 9. A technical point on calculating the development cost of being landlocked by country

Let  denote the set of all estimated coe�  cients in the system of equations (again, non-signi� cant coe�  cients are equal 
to 0). Also let  be the set of actual values of all other regressors, excluding the landlocked dummy variable, for the 
landlocked country q at time t. �  e arti� cial benchmark is then 
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Annex 10. � e development cost of being landlocked

Country Cost Country Cost

Afghanistan .. Malawi 24.95

Armenia 9.34 Mali 26.37

Azerbaijan 11.24 Moldova 18.76

Bhutan 13.19 Mongolia 15.08

Bolivia 16.10 Nepal 16.68

Botswana 24.15 Niger 27.58

Burkina 23.05 Paraguay 10.94

Burundi 29.04 Rwanda 27.10

CAR 31.63 Swaziland 16.28

Chad 30.71 Tajikistan 29.52

Ethiopia 32.53 Turkmenistan 25.24

Kazakhstan 13.76 Uganda 20.55

Kyrygz rep 21.02 Uzbekistan 15.87

Lao 24.12 Zambia 27.44

Lesotho 28.68 Zimbabwe 31.00

Macedonia .. Average all countries 22.12








