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Introduction 
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The three states of Oaxaca, Chiapas, and Guerrero are characterized by high 
poverty and the country's three lowest scores in terms of social indicators and 
living conditions.1 Two thirds of the population lives in poverty, as opposed to 
40 to 45% in Mexico as a whole. The economic recovery since the 1994-95 crisis 
has helped reduce extreme poverty from 60% in 1996 to 41 % in 2000. 
Nevertheless extreme poverty remained very high, particularly in rural areas 
where 63% of the population is unable to afford the cost of a basic food basket. 

Table 1. Poverty has fallen in the Southern States, but remains ve-ry high, particularly in rural 
areas 

All Urban Rural 

South National South National South National 

Share of the population in poverty 

1996 84 61 71 53 95 85 

2000 68 46 52 36 84 73 

Share of the population in extreme poverty 

1996 60 30 34 18 82 61 

2000 41 18 18 8 63 46 

Source: Wodon, Lopez-Acevedo, Siaens and Jayasuriya, 2001. Based on consumption poverty. 

Average income per capita of Southern households is just over half (54%) of the 
national average. An analysis of the determinants of income poverty suggests 
two reasons for this. First, two-thirds of the differences in per capita income can 
be explained by differences in household characteristics, rather than in returns to 
these characteristics . Second, in terms of households characteristics, what 
matters most is the quality of employment (which accounts for 43% of the 
difference in income with the rest of Mexico) followed by education (32% of the 
gap.) Urbanization accounts for close to 10% while household demographic 
characteristics and labor force participation is lower at about 8%. 

1 The result is the same, whether using the United Nations' Human Development Index or the Mexican 
Government's Marginality Index. This paragraph and the following are from ''Poverty in Mexico's 
Southern States," prepared for the Southern States Development Strategy by Wodon, Lopez-Acevedo, 
Siaens and Jayasuriya (2002.) 



2 

The southern states also lag substantially behind in terms of health and 
education outcomes. Life expectancy is three to four years below the national 
average, and despite substantial progress in the last 5 years, maternal, child and 
infant mortality rates remain very high. Regression analysis shows that close to 
90% of the variation in state's disability adjusted life expectancy at birth can be 
explained by an index of living conditions (access to potable water, sanitation, 
etc.) and the educational level of persons 15 years and older.2 Average years of 
education are still at about 6, as opposed to 9.7 in Mexico city and 8 in the North. 

As to the South's economy, it has failed to benefit from NAFTA and has been 
stagnating since the mid-eighties. Manufacturing has remained extremely small, 
while agriculture which is a large source of employment is generally 
characterized by low productivity small plots. Natural resource extraction has 
failed to generate much local activity or resources. Public employment 
dominates in the major cities, except for Acapulco, the tourism capital of the 
region. 

The region is characterized by substantially lower than average access to 
infrastructure services (water, sanitation, electricity, telecom) as well as by the 
generally poor quality of these services. In addition, the region is particularly 
poorly integrated internally (low road density, difficult terrain) or into the rest of 
the country (missing links in major highways, low connectivity with ports and 
rail.) 

Service coverage is made difficult by the region's highly dispersed population: 
Chiapas' population is sprinkled across more than 20,000 localities comprising an 
average of 195 people, Oaxaca's population is also very dispersed, as are the 
residents of Guerrero living outside Acapulco, the only large city of the region. 
The three states are among the five least urbanized of the country although 
urbanization is slowly occurring - in particular, the region's larger cities are 
growing very rapidly (the three state capitals, Tapachula on the border with 
Guatemala and San Cristobal in the highlands.) 

The region can thus fairly be characterized as depressed, despite its very rich 
cultural heritage and natural resource endowments. There are many theories as 
to why that is, most of which blame either accidents of history or distorted 
national policies that have traditionally hurt the South (see Box 1) and led to its 
physical and economic isolation. 

· 2 See Health Sector Note for the Southern State Development Strategy. 
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Box 1. Are federal policies to blame for the South being left behind? 

A recent paper was published by three Mexican civil servants*on the possible reasons for the 
South failure to catch up with the rest of Mexico. Their central thesis is that federal policies of 
the last five or six decades have harmed the development of the South, mostly through 
distortionary measures that have subsidized other regions, or industries in which the South had 
no competitive advantage. Examples of current such policies are: 

• Price floors for agricultural goods, especially grains, for which the Center and North have a 
comparative advantage: the implication is that the South, with 45% of the rural 
population and 23% of agricultural and livestock production receives 9% of federal 
agricultural subsidies. In addition, this has entailed greater population dispersion and 
environmental destruction in the South as it entrenched com cultivation in marginal 
lands which require itinerant cultivation. 

• Subsidized electricity tariffs for agricultural water pumping (which cost MX$4.6 billion, 
almost twice the amount of the largest rural development program Alianza para el 
Campo): 4 states in the center and north capture 52% of these resources, while the 
Southern states only receive less than 3%. 

• Subsidies for irrigation infrastructure, most of which go to the North. Thus the South, 
which is rich in water, and has a potentially important comparative advantage in water 
intensive agriculture receives about 9 to 11 % of federally subsidized resources for 
irrigation infrastructure. 

• Uniform pricing of electricity: some progress has been made since 1996, when the policy 
of uniform pricing of electricity was eliminated. Nevertheless, the current system of 8 
pricing region still implies that the southern states cannot take advantage of the 
abundance of low cost energy. . 

In addition, the authors argue that the South suffers from the fact that the transport network has 
been developed in a web centered around Mexico city. The lack of coastal highways has 
implied that good from the South need to go through the mountainous center in order to reach 
the US markets, resulting in costly transport. The authors conclude with a development 
strategy aiming to restore a level playing firld through transport and irrigation infrastructure 
investments and regulatory, pricing and subsidy changes. 

* "El Sur Tambien Existe: un Ensayo sabre el Desarrollo Regional de Mexico" by Enrique Davila, 
Georgina Kessel and Santiago Levy (2002.) 

This report examines the role of infrastructure in explaining why the region lags 
so far behind the rest of the country. More importantly, it looks at how 
improved infrastructure may help the region catch up. Infrastructure is 
examined here through its impact on social as well as economic development. 
This report is an integral part of the Southern State Development Strategy, for 
which the Mexican Government has requested Bank assistance. 

Since the focus is on regional development, a broad and nebulous concept, 
. looking at infrastructure sector by sector (water and sanitation, transport, 
electricity, telecommunications, housing ... ) did not seem appropriate. Instead, 
we chose to examine infrastructure's role through three angles. 
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• The nature and role of urban centers in the region: What explains the fast growth 
of the three state capitals? Are they simply migration platforms or can they act as 
regional growth poles? 

A key to regional development is generally through the emergence of a network 
of dynamic cities, where key services can be offered, and which can function as 
portal into the rest of the country and abroad. 

• The integration of the region in the country's economy: what are the 
infrastructure and related business services needed to realize the economic 
potential of the region? 

For infrastructure interventions to help promote economic growth, they need to 
be anchored into a good analysis of the comparative advantage of a region, of the 
nature of the firms that make up the region's economy, their needs and the 
barriers they face. 

• Rural t:l.evelopment: what are the services needed for social and economic 
development in the poor remote rural areas, and how can they be provided cost 
effectively? 

The South is still a predominantly rural region, with agriculture and agro-related 
activities the largest sector in terms of employment. The infrastructure needs of 
rural areas are very specific, both because of the low income. of the population 
and because of the generally high cost of serving a dispersed population. 

Chapter II "Cities of the South - challenges and opportunities" points out that a key 
to the· South's poverty is the absence of a network of dynamic cities. The region 
is now converging in terms of urbanization (albeit slowly) but this may not 
translate into convergence in income unless the cities that are growing in 
population also improve their abilities to generate productive employment and 
sustainably absorb population. This, in tum, requires tackling a number of 
challenges. Southern cities currently offer remarkably poor services. In 
particular, a dismal performance in the water and sanitation infrastructure is 
causing serious concern both for productive and public health reasons. Cities 
also suffers from a weak entrepreneurial tradition and weak local economic 
development structures. In addition, southern cities are particularly affected by 
two ills that plague Mexico as a whole: inefficient land markets, which make it 
difficult to absorb new population and house new businesses, and weak local 
governments. 

Chapter ill, "Economic Activity, Agglqmeration Economies and Logistics in the 
Southern States", looks at the first set of issues. The picture that emerges from the 
analysis, is that of a region far too dependant on the public sector, with a 
potential but under-exploited comparative advantage in agro production and 
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tourism. Manufacturing is almost non-existent, characterized by low 
productivity micro-enterprises serving the local markets. Logistics costs (which 
include the costs of transport, loading/unloading, storage, inventory financing, 
distribution and related management and control) are extremely high, much 
more so than in the rest of Mexico. Transport is a major component of the high 
logistics costs, through an incomplete road network, missing railways, 
underdeveloped port system, and an uncompetitive freight industry. Markets 
are very thin, due to both the size of the local markets, and the cost of reaching 
larger ones. Finally, product quality is lacking, both in real terms and in terms of 
certification (a pre-requisite for export market access.) The good news, however, 
is there is no systematic productivity difference between non-micro firms located 
in the South and those in the rest of the country, suggesting that firms can 
overcame the apparent locational disadvantage of the South. In addition, many 
of the logistical and quality constraints could be addressed with relatively 
modest investments. 

Chapter IV, "Infrastructure for rural growth and poverty alleviation," focuses more 
narrowly on infrastructure services, notably on the .notion that the Southern 
states fare much worse in terms of infrastructure services than the rest of Mexico. 
It examines whether this is indeed true in rural areas, and if so (i) what are the 
key problems in terms of access, quality and reliability and affordability, (ii) 
what are the possible explanations for the poor performance, and (iii) what can 
be done about it. The conclusion is that the infrastructure problems of the rural 
south are somewhat worse, though generally very similar, to those of the rest of 
the country. The difference is largely one of scale (the three states account for 
about 22% of the country's rural . population.) Thus the South suffers 
disproportionately from a national framework . that makes the already 
challenging objective of sustainably providing rural services even more difficult. 
The chapter also_points out that improving rural infrastructure requires a better 
use of resources, rather than more resources. 

Chapter V concludes, and attempts to bring together the recommendations of the 
various chapters in a coherent infrastructure strategy for the Southern States. 
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Cities of the South: 

Challenges and Opportunities1 

I. The South Left Behind: Urbanization, Geography, and Regional Convergence 

Left Behind Because it Lacks a Network of Dynamic Cities? 

In most nations, economic growth also has meant major internal regional shifts in 
economic activity and population. Economic activity tends to polarize, especially during 
the earlier stages of economic growth, often for the same reasons that fuel urbanization. 
Proximity facilitates trade, interaction, and the exchange of ideas. Firms will naturally 
seek to locate as close as possible to their chief trading partners and suppliers. The 
regions that take off first are generally those, initially, with the largest cities and with the 
best trade links, the two often reinforcing each other. 

In Mexico, the concentration of population and economic activities in Mexico City 
finds its roots in the import substitution model followed until the early 1980s. With the 
opening to trade and the improvement in transport infrastructure, economic activity and 
population spread more widely in the country's central region and along the northern 
border. The south2 failed to benefit from these shifts (Table 1.) This phenomenon is 
discussed extensively in the NAFTA Note. 

1 This chapter drew extensively on Polese (2002), a background paper written for this report. 
2 The south is defined here broadly as all the states south of Mexico City. In the rest of the paper the south 
refers to the three states of Chiapas, Guerrero, and Oaxaca. 



Table 1. Share of Manufacturing Employment, by Region, 1970-2000 
Region 1970 1980 1993 2000 

Border 

North 

Central 

Greater 

City 

S<:>utlf) 

19 

5 

22 

Mexico 47 

21 

5 

23 

46 

30 

6 

27 

29 

26 

6 

34 

26 

8 

Note: Border includes all border states; the north is the next tier of states; the center includes 
Aguascalientes, Colima, Guanajuato, Hidalgo, Jalisco, Michoacan, Puebla, Queretaro, Tlaxcala, 
and Veracruz; Greater Mexico City area includes Federal District, Mexico State-which accounts 
for 16 percent of national manufacturing employment-and Morelos; the South includes all the 
states south of Mexico City. 
Source: 1970-93 figures~ Hanson 1998; 2000 figures, own calculations based on 2000 Census data. 

For Chiapas, Guerrero, and Oaxaca, part of the answer lies in the absence of a 
network of dynamic urban centers that are capable of generating employment in 
manufacturing and the modern service sector. For firms, this means, among other 
things, that modem urban business services (consulting, financial, technical) and 
specialized labor are more difficult to access. It also implies that the local market is small 
or nonexistent, which compounds the disadvantage of being far from the country's 
major markets (the central region and the United States) 

The three southern states are among the five least urbanized states in Mexico, which 
in part helps to explain their lower income levels. And even though the general trend is 
toward a convergence of urbanization levels across Mexican states, the size and the 
nature of cities that have evolved in the south makes it unlikely that these cities will act 
as catalysts for growth in the near future.3 About 60 percent of the urban population of 
the three states lives in towns of less than 50,000 people, compared with 30 percent 
across the country. 

The failure of the southern states to give birth to a network of dynamic urban centers 
can in part be explained by geography. If the south had been located on a major trade 
route and if Central America had, in the past, developed into a major trading partner, 
then the cities of the south, specifically in Oaxaca and in Chiapas, might have developed 
differently. Not being located on major trade routes means that it becomes more difficult 
to generate the necessary volume to sustain major infrastructure (ports, railways) and 
the ancillary services that surround it. The harsh topography in all three states further 
increases transport costs. These issues are discussed extensively in the Economic 
Activity Note. 

3 Between 1960 and 2000 the coefficient of variation of urbanization levels (relative to the Mexican mean) 
fell from 0.384 to 0.206. But today about 60 percent of the urban population of the region lives in towns 
with less than 50,000 persons, as opposed to only 30 percent at the national level, showing that the urban 
structure of the south is still dominated by small rural towns. 
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The South is Now Converging in Urbanization 

The share of population residing in urban areas has been increasing in the southern 
states, and is slowly catching up with the rest of the country (Figure 1). 

Figure 1. The Southern States' Urbanization Rate, 1960-2020 

90 
80 
70 
60 .. 

C 50 a, 
C) .. 40 a, 
a. 

30 

20 
10 
0 

1960 1970 1990 2000 

Year 

2010 2020 

COaxaca 

IIIIChiapas 

•Guerrero 
CNational 

Source: National Institute of Statistics, Geography, and Information (Instituto Nacional de 
Estadistica Geografia e Informatica-INEGI); own projections. 

The urbaniza~on occurring in the region was driven in the past by rapid population 
growth-the urban population of Chiapas tripled between 1970 and 1990, while it 
doubled in Guerrero and Oaxaca. These growth rates are now slowing down to more 
manageable levels {Table 2), and continued urbanization will partly result from almost 
zero growth in the rural population. 

Table 2. Urban Population Growth Rates Are Slowing, Even in the South 
1950-60 1960-70 1980-90 1990-2000 2000-10 2010-20 

State % % % % % % 

Chiapas 3.5 3.9 5.5 3.2 2.4 1.5 
Guerrero 4.3 6.2 4.4 2.2 2.0 1.2 
Oaxaca 3.6 2.6 3.9 2.5 2.1 1.2 
National 
average 5.3 4.7 3.6 2.3 1.7 0.9 
Source: National Population Council (Consejo Nacional de Poblaci6n-C.ONAPO}; own projections. 

Nevertheless, the conservative projections presented in Table 2 imply that the 
combined urban population of the three states will increase by more than 1.2 million 
individuals over the next 10 years, with the highest absolute increase being in Chiapas 
(500,000). Urban areas will also continue to absorb about 40 percent of the rural natural 
population increases. In addition, this population growth may be concentrated in the 
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region's largest cities, which are among the country's fastest growing cities.4 The 
metropolitan areas of Oaxaca and Tuxtla Gutierrez are expected to double over the next 
20 years, going from about half a million to a million people. 

A major challenge therefore is for the cities of the south to develop the economic 
base and infrastructure to successfully absorb these new populations in the coming 
years. If not, they will either swell the ranks of the urban poor in the region or force 
people to emigrate to other out-of-region destinations (Box 1.) 

Box 1. Rural and Urban Development 

When confronted with the prospect of rural out-migration, a common reaction is to propose 
rural development initiatives in the hope of slowing down the rate of urbanization. Rural 
development initiatives are necessary and essential, if only because rural communities are, on 
the whole, poorer than urban communities. However, improved living conditions in rural 
communities will in general not slow down urbanization. One of the ironies of the 
development process is that increased prosperity in the countryside generally accelerates 
urbanization, as higher productivity reduces the number of workers needed, and higher 
income creates demand for amenities found in cities. It is probable this will also happen in the 
south. If poverty is to be reduced, southern cities need to provide the necessary job 
opportunities, which in tum presuppose the existence of a viable urban economic base. 

Southern Cities Have a Weak Economic Base 

One of the sources of poverty in the south is the weak economic base of its cities. The 
region has not given birth to a major urban center comparable to Guadalajara or 
Monterrey. Nor has it been able to create industrial cities comparable to Leon, 
Queretero, or cities further north. The industrial deconcentration around Mexico City 
that has benefited cities such as Toluca, Pachuca, and Puebla has not reached the south, 
with the notable exception of Taxco (Guerrero), which lies within easy reach of Mexico 
Oty. Industrial deconcentration has generally stayed within a 100- to 200-km radius of 
large, existing manufacturing centers.5 Little manufacturing activity takes place south of 
Tehuacan in the state of Puebla. Manufacturing beyond that is almost entirely limited to 
low value-added, standardized activities with low transport costs (notably clothing and 
textiles) or products destined for local markets (printing, beverages, tortillas). 

The weak industrial base of the southern cities is illustrated in Figure 2. The six 
largest cities in the region generate almost no manufacturing employment While 
manufacturing accounts, on average, for about 27 percent of employment in Mexican 
cities with populations greater than 100,000, the percentage is only 11.5 percent for 
Oaxaca City and 6.3 percent for Tuxtla Gutierrez, the largest urban center in the south if 
we exclude Acapulco. The small manufacturing sector that does exist is largely based 

4 The three state capitals (Oaxaca, Chilpancingo, Tuxtla Gutierrez) along with two other cities in Chiapas 
(Tapachula. San Crist6bal de las Casas) are among the 30 fastest growing cities in Mexico. 
s See Polese and Champagne (1999) for a discussion. 
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around the work of artisans or oriented toward local consumption. In Tuxtla Gutierrez, 
the three most important manufacturing activities are tortilla production, beverages, and 
printing. In Oaxaca City, the three principal sectors are (again) tortilla production, 
beverages, and ceramics and pottery. Some fabrication of woodwork products and food 
processing also occurs in and around Oaxaca. Tapachula also has a small food 
processing sector. In Acapulco, the small manufacturing sector is almost wholly oriented 
to the local market: tortillas, beverages, milk products, and printing. In sum, these cities 
sell few goods, if any, to the rest of the nation or to the rest of the world.6 Even then, 
there are few linkages between the tourism sector and this local manufacturing. 

30% 

25% 

20% 

15% 

10% 
5% 

0% 

Figure 2. Manufacturing Employment is Extremely Low in Southern Cities 

Source: Own calculations based on the National Survey of Employment, Salaries, Technologies 
and Training (ENESTYC.) 

The picture for other cities in the south is similar, although some manufacturing 
occurs in isolated locations. Maquila plants have sprung up, mainly in the clothing and 
textiles industries, but their total volume is small when compared with other parts of 
Mexico. Most such maquilas are located in smaller cities such as Juchitan (Oaxaca) and 
Chilapa (Guerrero), the latter located just north of Chilpancingo on the Mexico City
Acapulco highway. Some small, specialized industrial centers exist, linked to particular 
local conditions, such as Tuxtepec (sugar refining) and Salina Cruz (petrol refining), 
both in Oaxaca. On the whole, the limited industrial base of the south is made up of 
activities that seek to flee agglomeration economies rather than build on them.7 The 
larger cities of the south are not (or at least, have not been up to now) competitive 
locations for the production of goods. 

6 Since these data were compiled (in about 1999), an auto parts plant with about 2,400 employees was 
established in Tuxtla Gutierrez. The parent company has another plant in northern Mexico. This plant was 
established with financial assistance from the federal government, partly in response to the Zapatista 
uprising. 
7 The flip side of agglomeration economies are typically higher costs (of rents and labor). Thus, traditional, 
noninnovative firms that do not require a host of services in close proximity are better off settling in low
cost locations. 
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Employment in the largest cities is highly dependent on the public sector (Figure 3). 
Chilpancingo, Oaxaca City, and Tuxtla Gutierrez are state capitals, which is part of the 
explanation. However, all other cities, even Acapulco (which has an important tourist 
employment base), show above-average shares of employment in the public sector. 

60% 

50% 

40% 

30% 

20% 

10% 

0% 

Fig 3. Employment in the Public Sector Dominates in Southern Cities 

All Mexican Acapulco Chilpancingo Oaxaca Tuxtla San Crlst6bal Tapachula 
cities Gutierrez 

Source: Own calculations based on the National Survey of Employment, Salaries, Technologies 
and Training (ENESTYC.) 

All cities also have an above-average share of employment in retailing, hotels, 
restaurants, bars, and related establishments (Figure 4). In Acapulco, and to a lesser 
extent in Oaxaca and San Cristobal de las Casas, this is largely attributable to tourism.8 

Tourism (much of it Mexican) is the principal source of outside income and employment 
growth in Acapulco. The picture is similar for smaller tourist cities on the Pacific coast, 
such as Puerto Angel, Huatulco, and Ixtapa. However, once we exclude tourism, the 
overall picture is not a rosy one. The cities of the south have not, on the whole, had 
much success in selling goods or services to the rest of the world or to the rest of the 
nation. Most cities in the region function as commercial, market, and public service 
centers for their surrounding populations and primary producers, with coffee and 
bananas among the principal goods (to be transshipped, transported, and distributed to 
other regions). Little value is added by regional producers, which means little wealth is 
created locally. Fish processing plants exist, for example, in Puerto Madero. Coffee and 
cacao are processed in Tapachula and San Crist6bal de las Casas. The majority remain 
low value-added activities, with minimal human capital and technological requir~ments. 

In sum, the cities of the south have not succeeded in building a modem, diversified 
industrial and service base; that is, an economic base with the potential to integrate 
future job-seekers, who will inevitably arrive at their gates. Building such an economic 
base for the future requires lifting the obstacles to efficient urban development and 

8 Local consumption levels are also partly explained by remittances. By some accounts, 10 percent of 
Oaxaca (state) income is attributable to remittances. 
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urbanization. A failure to do so will mean the region will remain stuck in low-value
added activities with the exception of a few tourism enclaves, and its chief exports will 
continue to be its people. 

Fig. 4 Employment in Retail, Hotels, Restaurants and Bars is Higher Than Average 
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cities Gutierrez 

Source: Own calculations based on the National Survey of Employment, Salaries, Technologies 
and Training (ENESTYC.) 

II. Creating the Conditions for Efficient Urbanization: Tackling Key Challenges 

The word "efficient" is used here not only to convey the notion of an effective (urban) 
environment, but also one in which the conditions for wealth creation and poverty 
reduction are maximized. We identify four key policy issues that are important obstacles 
to these goals. First, southern cities offer particularly poor services, both in terms of 
coverage and of quality. They also suffer from a weak entrepreneurial tradition and 
attendant local economic development structures. In addition, they are particularly 
affected by two ills that plague Mexico as a whole: inefficient land markets and weak 
local governments. The issue of weak transport links is tackled in the Economic Activity 
Note. 

Specific Southern Challenges 

Poor performance in basic services. Service and service coverage is extremely poor in 
the urban south. Between 14 and 17 percent of the urban population does not have 
access to piped water. These households mostly get water from open sources (lakes, 
rivers), and a few rely on tankers. A full quarter of the population in Guerrero and 
Oaxaca has no access to sanitary drainage, be it sewers or septic tank (Table 3). 



Table 3. Access to Basic Services Is Much Lower than the National Average 
Percentage of Population without Basic Services 

No Piped Watera Water Service Less than No Sanitary Drainag& No Electricity 
Dail 

Chiapas 
Guerrero 
Oaxaca 
National 

14 
17 
14 
4 

56 
54 
44 
20 

a. Water obtained from a tanker or an open source. 
b. Neither sewer nor septic tank. 
Source: INEGI 2000. 

14 
24 
25 
9 

4 
3 
5 

2 
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In addition, quality and reliability of services is poor. Of those who have water, only 
about half report daily service. In the city of Oaxaca, only 12 percent of the population 
gets water every day, 24 hours a day. Most cities in the region follow a practice of 
rationing the population, with different sectors of the city receiving service at different 
times. The lack of reliability of water service also means that water needs to be stored, 
which can lead to problems of contamination. Problems of quality and reliability affect 
the poor most, first because poor neighborhoods tend to be the ones most rationed, and 
second because they are less likely to have safe alternatives. 

As for sanitation, the situation is even bleaker. Only about 22 percent of residual 
water generated by the region's urban areas is treated. The best performance is in 
Guerrero, which treats about 50 percent of its residual water, mostly in Acapulco. In 
Oaxaca, about 14 percent is treated, and none is treated in Chiapas - because not a 
single one of Chiapas' 13 water treatment plants is currently functioning. 

This situation has severe public health implications and may help explain why child 
mortality in Chiapas and Oaxaca is so much higher than the national average (Table 4). 

Table 4. Child Mortality Resulting from Diarrhea is ~xtremely High in Chiapas and Oaxaca 
Chiapas Guerrero Oaxaca National 

Child mortality from diarrhea 
(rate for 100,000 children under 
five) 

43.5 19.8 39.8 25.3 

Source: Mexico's National Health Plan, 2001-2006, Secretariat of Health (Plan Nacional de Salud 
de Mexico, 2001-2006, Secretaria de Salud). 

This poor service performance is much worse than in the rest of urban Mexico. While the 
three states account for only 7 percent of the national urban population, they account for 
two to three times their share of urban dwellers without access to basic services. A total 
of 23 percent of the country's urban dwellers without piped water live in southern cities, 
as do 15 percent of those without sanitation, and 14 percent of those without electricity 
(Table5). 
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Table 5. The Region Accounts for a Disproportionately High Share of Urban Population 
without Service 

Percentage of National Urban Population 
With Water Without 

Without Available Less Without Sanitary 
Overall Piped Water than Daily Electricity Drainage 

Chiapas 2.5 7.4 4.8 5.3 3.5 
Guerrero 1.9 8.7 5.4 3.4 5.8 
Oaxaca 2.1 6.9 3.5 5.0 5.5 
Three state 
total 6.9 23.0 13.7 13.7 14.8 
Source: INEGI 2000. 

It should be noted that the poor performance in urban areas is relatively much worse 
than in rural.areas. The rural south is poorly served, but so is the rest of rural Mexico
in other words, it is not a problem particularly specific to the south (which by no means 
makes it less dramatic or urgent).9 The urban south, however, stands out as being 
remarkably badly served relative to cities around the country, particularly in terms of 
water and sanitation services, which are municipal responsibilities and locally run. Since 
this issue is so important, it is discussed in more detail below (Box 2). 

9 See companion Rural Infrastructure Note. 
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Box 2. The Poor Performance of Urban Water Utilities 

Access and quality of water and sanitation services in urban areas of the south are much worse than 
elsewhere in Mexico, with the result that levels of contamination are reaching preoccupying levels. 
Policies to tackle these issues will need to focus on low-cost alternatives given the small average size of 
cities (which raises unit costs of traditional systems) and the low income of the population. 

Regulatory aspects. Water laws make water utilities dependent on municipal and state authorities, with 
almost no participation of other stakeholders. Nor do they encourage the creation of autonomous 
regulatory agencies. The poor regulatory framework is not specific to the south, but it has particularly 
deleterious consequences given the weak municipalities and governance issues that plague the region. 
Thus, water utilities are subject to political interference, with frequent staff turnover along with the 
political cycle. 

Financial issues. For every 1,000 liters extracted from a source, only about 400 liters generate any 
resources for southern utilities because of extremely high water losses and low commercial efficiency 
(only 55 percent of bills issued are collected). In addition, average tariffs are quite low, about half of what 
they are in the more efficient northern towns. As a result, average collection per cubic square meter is 
about a quarter of what it is in northern cities, where utilities are tending toward financial self-sufficiency, 
and about half the national average. Affordability may be an issue: while household expenditure on water 
is half what it is in these northern towns, income in the southern cities is also much lower (25 to 40 
percent) Nevertheless, at least technical efficiency could and should be improved. 

With the exception of a few of the largest towns in the region, financial self-sufficiency of the utilities is 
unlikely in the short or medium run even with major efficiency improvement and politically feasible price 
increases. The implication is that most regional utilities will continue depending on federal and state 
programs and subsidies. In recent years, water programs have decreased drastically, while general 
transfers to municipalities (through budget categories Ramo 26 and 33have increased substantially. 
However, the current situation demonstrates that either the share of Ramo 33 resources that 
municipalities allocate to water is insufficient, or that investment efficiency is low, or both. 

Implication. There is a clear and urgent need for programs that assist small utilities such as the ones in the 
south and help them move toward greater self-sufficiency. This goal, however, will be hard to reach 
unless the national water and sanitation legal and regulatory framework is improved. 

Together, the urban localities of the region will require about US$1 billion in new water and sanitation 
investment over the next 10 years. This represents about 20 to 25 percent of the Ramo 33 resources to these 
municipalities. It does not, however, include resources needed for rehabilitating existing infrastructure 
and may therefore underestimate true need. 

Source: Adapted from Barocio R, 2002. 

III. Recommendations (1) 

Recommendations are of two types. One set of initiatives needs to tackle the specific 
problem of the urban poor and new migrants who reside in settlements that are either 
not serviced or are under-serviced. This should be tackled in the context of slum
upgrading operations, discussed in more details later. The other set of recommendations 
has to do with the water and sanitation sector and are summarized in Box 3. 
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Box 3. What's To Be Done Regarding Poor Water and Sanitation Performance? 

There is a clear need to create functioning, autonomous utilities capable of delivering quality services at a 
reasonable price. For that, most utilities would need to be restructured. Concessions may be a good 
option, although the Mexican experience with water concessions is a mixed bag, largely because a clear 
regulatory framework is lacking. Nevertheless, some form of private participation, which may not be the 
same for all, would help in improving performance. The following summarizes some of the key 
recommendations developed in more detail in the background work done for this report in "Water and 
Sanitation Services in the States of Chiapas, Guerrero, and Oaxaca," many of which go beyond the 
problems of the south alone: 

Legal Aspects 
• Address the legal vacuum on regulatory aspects by promoting reforms of Article 115 of the 

constitution (which grants municipalities responsibility for water and sanitation) to give states a 
clear regulatory function. 

• Revise state water laws to 
o generalize the creation of water utilities adapted to the size of the cities they serve 
o strengthen the autonomy and management capacity of utilities 
o promote representation of stakeholders in the water utility boards 
o establish profiles and qualifications for management personnel and reduce their turnover 
o require development plans 
o establish the principle of tariffs aiming at financial self-sufficiency and make subsidies 

transparent 
o establish norms and formulas to ensure subsidies reach their beneficiaries 
o set the stage for the creation of an autonomous regulatory agency. 

Regulatory Aspects 
• Create a regulatory agency, preferably at the state level, with responsibility for regulating tariffs 

and performance (reliability and quality), monitoring complaints, and mediating in case of 
disputes. 

Financial Aspects 
• Develop programs that bring financial assistance to the municipal water sector that create 

incentives for better performance and rational use of Fund for Municipal Social Infrastructure 
(Fondo para la Infraestructura Social Municipal-FISM) resources 

• Rationalize the various existing water programs to ensure that they are complementary and 
congruent (through the National Water Commission (Comisi6n Nacional del Agua) and the National 
Bank of Public Works and Services (Banco Nacional de Obras y Servicios Publicas-BANOBRAS). 

Normative Aspects 
• Revise application criteria for the official Mexican norms of residual water to allow definition of 

priorities related to specific environmental outcomes that are financially viable and, if possible, 
targeted to water basins. 

• Develop a sanitation program adapted to the region's characteristics and taking into account the 
revised norms. 

Technological Aspects 
• Promote the application of alternative affordable technologies for water treatment. 
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Weak Entrepreneurial Tradition and Weak Local Economic Development Structures 

One of the most striking features of the south is the almost complete absence of an urban 
industrial elite; at least nothing comparable, for example, to the textile families of the 
city of Puebla. The forces driving spatial polarization, the concentration of economic 
activities in specific growth poles described in the first section, also contribute to the 
migration of business-inclined individuals to cities outside the region. There is no real 
entrepreneurial tradition supported by local public policy. Few organizations exist at the 
local level to promote business start-ups. On the whole, the image projected is one of 
local authorities who perceive economic development as a state or federal responsibility 
and as a largely a top-down process. The reluctance or inability of local levels of 
government to involve themselves in economic development issues can be witnessed at 
various levels: (a) the almost complete absence of local economic development officers, 
local industrial commissioners, or other locally funded agencies to promote the 
community; (b) the absence of economic development strategies at the metropolitan 
level; and (c) the general (though not universal) lack of public-private partnerships at 
the local level, both to promote business and to formulate long-term strategies . 

. A number of interesting initiatives are emerging, however. The Chiapas state 
government has created a business promotion arm (Secretaria de Desarrollo Econ6mico
SDE) following the one successfully developed by the State of Guanajuato, with which it 
actively collaborates. It functions both as an investor prospecting agency (within Mexico 
and beyond), an export promotion office,10 and as a local economic development 
catalyst, offering advice and training to local businessmen and encouraging local 
initiatives. The support is not primarily financial, but rather in the form of information 
and networking. Its officers accompany local businessmen on market visits. SDE 
employs 20 persons and has an office in Tuxtla Gutierrez, and hopes to open a second 
office in Tapachula. The SDE has already met with some success in attracting new firms; 
it also creates a strong signal to entrepreneurs that the state is willing and able to assist 
them. 

According to SDE, Chiapas' only comparative advantage at the moment lies inlabor 
costs. As local labor acquires new skills and an industrial work ethic (see next 
paragraph), more sophisticated products can eventually be envisaged. At the moment, 
Chiapas' cities offer neither the diversified labor nor the necessary network of suppliers 
and services (technical, consulting) to attract medium or high value-added activities. 
According to SDE spokesmen, their strategy is to induce large firms in the north (Leon, 
Torreon, Monterrey) to transfer or subcontract low-end assembly work to Chiapas, as 
wages rise in the north and as northern parent companies tum to more sophisticated 
products. Box 4 describes the types of firms that SDE has been successful in attracting. 

10 It currently shares offices with Guanajuato in Los Angeles and Fort Worth. 



Box 4. What Firms Is the South Currently Attracting? 

A recent initiative, resulting in part from the promotion efforts of SDE, is a clothing 
industry (maquiladora) in Cintalapa, with 300 employees, the combined result of local 
initiative, outside investors, and innovative use of existing public programs. The total 
financial package includes a one-shot 4,000 peso subsidy per employee via the March 
Towards the South Program (Marcha Hasta el Sur Program), a federal compensation to the 
ejido (communal farm land) for the ceded nave or industrial frame, and a loan guarantee to 
the investors. The plant is incorporated as a cooperative under the Triple S Program (all 
employees are associates [socios]), which avoids the payment of contributions to the 
Mexican Institute of Social Security (lnstituto Mexicano de Seguridad Social-IMSS. The 
industrial frame, an old agricultural storage facility, was ceded by the ejido assembly (thus 
the plant pays no property tax to the municipality since it is located on ejido land); private 
funds and know-how are provided by investors in Puebla and Torreon. Cut denim cloth is 
brought in from Puebla, made into clothing (mostly jeans), and then shipped back to 
Puebla. Production-run orders and corresponding stitching patterns, as well as sewing 
machine repair and training are provided by the Puebla-based parent company. 

The work is standardized, low skill, with low capital requirements; the chief comparative 
advantage lies in labor costs, and to a lesser extent in the availability of cheap naves. The 
average annual wage at the plant is about 20,000 pesos per annum (about US$2,000 per 
year). Other maquilas, basically on the same model, have been (or are in the process of) being 
created in Comitan and in San Crist6bal de las Casas with SOE backing. 
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Attempts at strategic planning at the metropolitan level are beginning. "Tuxtla 
20/20",as the strategy is known, proposes a vision for the Tuxtla Gutierrez region, 
elaborated by the municipality with the participation of various stakeholders. The vision 
is to make Tuxtla Gutierrez into the service (and tourist) center of the south. By the 
authors' own admission, Tuxtla Gutierrez is, at the moment, an almost totally 
administrative center. Its future lies in commerce and services. It is not a competitive 
location for industry. However, one can only regret that Tuxtla 20/20 does not go 
beyond this largely static analysis, failing to address the issue of urban competitiveness. 
Although this strategic exercise must be applauded, most recommendations fail to go 
beyond fairly classic city planning projects. The principal recommendation concerns the 
setting up of a consultative planning institute (Instituto de planeaci6n). The plan does not 
address financial issues. No similar efforts were identified in Guerrero or Oaxaca, 
although they may exist. 

The strength of indigenous (indigena) and rural traditions can affect industrial 
competitiveness via its impact on gender relations and work behavior and, in turn, on 
recruitment costs. Such cultural changes do not occur overnight, and the high 
underemployment reported in southern cities does not preclude that firms may have 
difficulties recruiting. When the majority of the work force is female, as is the case in the 
clothing industry, successful labor recruitment requires that husbands be willing to let 
their spouses or daughters work and that women do not return home at lunch time to · 
cook for their family. In Chiapas, this does not appear to be a major barrier in most non-
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indigena communities.ti However, a plant to make sweaters that recently opened in San 
Cristobal de las Casas has had difficulty recruiting labor, despite high local 
unemployment; it risks closure if it cannot find workers. 

• 

• 

• 

IV. Recommendations (2) 

Support experiments in local economic development corporations, allowing for 
great flexibility in the formulas applied. In most Indigena areas, this will probably 
include a large dose of education and facilitation . Experiments in regional 
economic development councils, bringing together major and private 
stakeholders, might equally be supported along the same lines. The Oaxaca 
isthmus region is a case in point. 
Support one or two experiments in the formulation of city development 
strategies (at the metropolitan level) in the largest urban areas, with public
private partnerships. 
Develop training schemes to build on the regional advantage of low cost and 
abundant labor. Most important is to improve the ability of the population, 
particularly new migrants, to be effectively integrated into the workforce. This 
kind of initiative could be piloted in the context of the slum-upgrading 
operations mentioned below and may require companion measures such as 
childcare. In addition, possibly support the creation of community colleges, with 
a high technical and applied content (an example is aquaculture and fishing on 
the Chiapas coast), though this may gain from being well-anchored in the local 
business community. ' 

Mexico-wide Challenges 

Inefficient urban land markets Urbanization, by definition, requires that previously 
rural land be transformed to urban uses: commercial, residential, industrial, or other. In 
Mexico, the ejidal system, under which most rural land is collectively owned by an ejido 
assembly constituting the original rural inhabitants of an area, makes it particularly 
difficult to develop efficient urban land markets. The reforms introduced in 1992 have 
brought only modest improvements (Box 5). This is an enormous challenge for all 
growing Mexican cities, and those in the south are no exception. If anything, the 
situation there may be worse given the dominance of traditional cultures. 

11 In the Cintalapa case, most women workers interviewed indicated that their family had adjusted, without 
too much difficulty, to their new work schedule. However, this often meant an even greater work burden 
for wives: they often prepared their husband's meal before leaving in the morning (in other cases, this task 
was passed on to a daughter). Male workers interviewed, who previously worked in the field, indicated that 
they generally found plant work preferable to long hours out in the sun. 



Box 5. Reforming the Ejidal System 

Until 1992, the "formal" sale and subdivision of ejido land for urban uses was prohibited, 
resulting in many irregular urban expansions. The 1992 reform. of Article 27 of the Mexican 
constitution greatly loosened the constraints on the use of ejido land. The government 
introduced an ambitious land regularization program called the Program for Certification of 
Ejidal Rights and Titling Plots (Programa de Certificacion de Derechos Ejidales y Titulos de Solares 
Urbanos-PROCEDE) to facilitate the transfer of ejido land. Although the 1992 reform marks a 
step forward, it has not been totally successful in introducing an effective land market. 
Among the most important reasons for this are, first, that the alienation of ejido land requires 
the approval of the ejidal assembly by a two-thirds majority; and second, that the steps 
prescribed by PROCEDE can be long and arduous, often beyond the means and 
comprehension of the average ejidatario (holder of a share of communal farm land). (See 
World Bank 2001a.) 
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The complexity and length of the regularization process often means that 
urbanization will de facto continue to take place under informal conditions, with 
unfortunate side effects, including fraudulent practices. Examples recounted include 
cases where developers offer a lump sum to the ejidal assembly for all or part of ejidal 
land, then subdivide it, and sell the lots, all the while assuring buyers that he (the 
developer) is taking care of the legal transactions (tramites). In many cases, this is so. In 
other cases, the developer simply absconds after completing his sales, leaving the new 
owners in a legal limbo. Even when the developer is perfectly honest, the complexity of 
the process and the possibility that the transfer will be refused or contested (see next 
paragraph) means that a developer on ejido property is assuming an additional risk, with 
its obvious impact on land and housing prices. 

Settling illegally on ejido land does not necessarily mean that land is free. Both in 
Oaxaca and Tuxtla Gutierrez it was reported that an illegal land market exists and that 
settlers can end up paying various times for the same plot of land (to the illegal 
developer in the first place and later for the regularization process). It was also report~d 
that there are different kinds of land invasion taking place, including political invasion 
(invasion politica), which is cyclical (before elections) and organized, and the gradual 
invasion of both private and public land (generally land earmarked for amenities such 
as parks). Considering the above, it is clear that an informal system of land 
control/ market exists, and that a better understanding of how it works could provide 
useful insights to devise local solutions to deal with the land issue. 

The proportion of non-regulated or poorly defined urban land is reported to be 
higher in southern cities (especially in Chiapas and Oaxaca) than in the rest of the 
country. By some estimates, about 90 percent of the city of Oaxaca is on ejido land. Part 
of the reason lies in the region's strong indigena heritage, in which land is not viewed as 
a simple commodity to be traded, but rather as the repository of collective values and 
the guarantor of a lifestyle to be defended. Thus, the need for initial approval by the 
ejidal assembly takes on special importance in the south. In many other parts of Mexico, 
peri-urban land may still be historically classified as ejido land, but the affected 
populations have long since been hispanicized. 
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The ejidal system and its clash with urban expansion have numerous costs: 

• It exacerbates housing shortages, especially at the lowest end of the market, and 
makes it more likely that irregular settlements will arise, since collective property 
is typically less protected. 

• 

• 

It worsens the problem of service provision, since by law municipalities and 
utilities cannot provide services on non-regulated land. 

It makes it difficult for local governments to raise revenue through property tax 
(see below). 

• It creates insecurity in ownership rights. This makes it difficult for "owners" to 
use their property as collateral to obtain loans, and more generally may 
discourage businesses from locating there. The combined impact on both small 
business formation and on the operating costs of business can be large. As for 
migrants or low-income families who settle on ejido land in urban fringes (often 
referred to as the poverty belt (cinturon de pobrez.a), the insecurity of tenure often 
results in a low level of investments in house improvement. 

Citizens often turn to the municipalities to access land or low-income housing. At 
the Miercoles Ciudadano, a weekly open house of the municipality of Tuxtla Gutierrez 
where citizens have a chance to approach officers of the municipality, the booth dealing 
with housing and land was by far the most crowded, mostly with low-income women 
with applications for a plot of land (solicitud de terreno ). 

But municipal governments are limited in their ability to help, as they have little 
control over land and limited resources and urban planning skills. As for states, they all 
have some urban development planning office, which was weak in Guerrero and 
stronger in both Oaxaca and Chiapas. The approach to planning is typically top-down 
and participatory only to the extent that concerned mayors are consulted or informed 
about the details of a plan. Participation, or even basic consultation, generally does not 
generally extend to citizens, and even less to slum dwellers. 

States also have low-income housing programs but these are mostly determined at 
the federal level and are biased toward high-medium-income families.ti State-level 
housing institutes (Institutos de la Vivienda) are in charge of planning and delivering 
turn-key "low-income" housing, with the obvious result that most of the interventions 
systematically turn into middle-income housing and do little to offset the distortions 
created by a poorly functioning land market. This situation is mainly caused by the high 
costs of the housing production system, which does not include any form of 

12 Programs such as the Special Program for Housing Credits and Subsidies (Programa Especial de 
Creditos y Subsidios para la Vivienda-PROSA VI), the Savings and Subsidy Program for Progressive 
Housing (Programa de Ahorro y Subsidio para la Vivienda Progresiva-VIV AH), and The National Fund 
for Popular Housing (Fideicomiso Fondo Nacional de las Habitaciones Populares-FONAHPO) focus on 
the provision of finished (rather than progressive) housing, which the poor cannot afford. As a result, these 
programs reach only 2 percent of poor households ( defined as households earning less than three minimum 
salaries.) Overall, about 54 percent of the population in Mexico resorts to progressive informal housing, 
with obvious implications for urban planning and the cost of providing urban services. See World Bank 
Report 2001b. 
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participation by future beneficiaries (except for some basic labor contribution
Temporary Employment Program [Programa de Empleo Temporal-,-PET]-and a nominal 
down payment) and by the heavy subsidies directed to the final product rather than to 
households. This conclusion is consistent with the findings of the Social Protection Note. 

• 

V. Recommendations (3) 

Provide greater local flexibility in the application of federal programs such as 
PROCEDE ( or the program's actual decentralization) to allow states and 
municipalities to devise their own programs that are better adapted to local 
realities. PROCEDE also needs to be adapted to become more relevant to the 
urban and peri-urban reality. The latter would require more agile procedures to 
move ejido land into the market and the creation of incentives for the ejidatarios to 
legally move to the full control (dominio pleno).13 A pilot regularization project in 
the south that explicitly attempts to take Indigena values and resistance into 
account may be a good way of testing what works. 

• To the extent possible, and where appropriate, delink the provision of services to 
irregular settlements from the regularization of land tenure. This will allow 
provision of the most urgently required services with the extra advantage of 
increasing the perceived security of tenure even without legal titles. The formal 
provision of services is an effective first step toward regularization, stimulating 
investments in housing improvements. 

• 

• 

• 

Develop a few pilot urban-upgrading programs that specifically tackle social 
capital issues (Box 6). A better understanding of informal provision of services 
and an assessment of slum dwellers' actual willingness to pay is needed, 
however. This will help in the design of urban"-upgrading programs that build 
upon existing informal systems for service provision, increasing local ownership 
of assets and facilitating cost recovery through the regular payment of tariffs. 

Support pilot projects in peri-urban communities, such as Santa Maria de Tula 
(part of the agglomeration of Oaxaca City}, which are attempting to "plan" the 
passage from rural to urban.14 

Support state and municipal agencies in charge of urban planning and urban 
upgrading. Interviewed government representatives dealing with these issues 
expressed the need for technical assistance and access to external technical 

13 At the moment ejidatarios have perverse incentives to operate in the illegal market, because they are 
reported to sell land in the informal market first, and then get paid for the same land by the government 
when it officially expropriates the land. 
14 Santa Maria de Tula is one of Oaxaca City's 19 municipalities. It is governed by usos and costumbres 
(existing uses and customs of traditional [and indigenous] communities), which means its mayor is 
traditionally chosen, every year, by the area's original dwellers. People who live in the municipality but are 
not originally from there have no say in municipal matters. Santa Maria is fast becoming an integral part of 
the agglomeration of Oaxaca, yet its population is divided as to how to cope with this rapid urbanization. 
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information (for example, information about alternative options for solid waste 
disposal, for sewer and off-grid sewage treabnent systems, and slum upgrading). 
Such support could serve to encourage greater participation of civil society and 
local government bodies in urban/regional planning and help to devise local 
regulations for land acquisition and urban planning. The state of Chiapas, which 
seems more advanced than the others in terms of urban planning and technical 
capacity, could provide a good starting point to initiate regional learning 
exchanges among the three southern states. 

Box 6. Social Capital 

Social cohesion and civic engagement are practical preconditions for better schools, safer streets, faster 
economic growth, more effective government, and healthier lives. Without adequate supplies of social 
capital, social institutions falter and lose efficacy. Social cohesion also plays an important role in the 
ways people deal with the psychological aspects of poverty. 

In the southern states, it is clear that a high percentage of the migrants who settle in slums are 
indigenous people expelled by the rural areas for lack of employment or, as in the case of Chiapas, after 
religious fights. As a consequence, these settlements are a melting pot of people with different social and 
cultural backgrounds who do not necessarily share a tradition of coexistence. This implies a weak social 
cohesion, which often is further exacerbated by political tensions and by the limited employment 
opportunities offered by the southern towns. 

One of the social consequences of the chronic lack of employment is that, often, slums become "parking 
places" for women, children, and elderly people as the male breadwinner migrates further to Mexico 
City or to the United States. This phenomenon was widely reported in Tlapa, for example, where both 
women and children have to generate income (mostly in the informal sector), with children often 
engaging in drug dealing, gang (bandz1Ias) clashes, and child prostitution (as reported in Oaxaca City). 

The low level of social capital has important implications for policy recommendations. Work on 
irregular settlement elsewhere has shown that it may be preferable to start working with local 
nongovernmental organizations (NGOs) to build social capital around issues that create consensus 
before launching a full-fledged slum-upgrading program. It also is a good idea to pilot slum upgrading 
in settlements with good levels of existing social capital to build upon. This can easily be assessed 
through field visits and meetings with community organizations. 

As for the issues of progressive housing versus turn-key projects, subsidies, 
participation, decentralization of the public housing provision system, and so forth
they all are common to the whole of Mexico. What can be said specifically about the 
southern states is something about the possibility of fully exploring the potential for 
densification (reduction of plot size, increased floor-area ratio, provision of shared 
services). For example, in Chiapas it was argued that it is not culturally acceptable to 
have plots smaller that 90 square meters. Why is this? Traditionally, what are the basic 
functions of a house and how could they be "urbanized"? That is, what would be the 
potential to reduce these minimum requirements? These issues could be explored in the 
context of an urban-upgrading program or in a stand-alone study. 
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Weak Local Governments 

Here again, this problem is not specific to the south.is It may, however, be more acute in 
the south with its numerous small municipalities, strong state apparatus, and tradition 
of caciquismo (a system of domination of local political party leaders). The ills that affect 
the Mexican municipal system in general are repeated in the south: (a) short electoral 
terms, making it difficult to implement long-term reforms; (b) non-reelection of officials, 
which compounds the previous point, and can equally create an incentive for abuse in 
the last months of office; (c) the total turnover in municipal staff with each change of 
administration, which further serves to compound the previous effects; (d) the absence 
of a professional municipal civil service, independent of political affiliations; and (e) the 
lack · of transparency of the municipal budgetary process, together with an often ill
informed press on municipal matters. In addition, the basic administrative apparatus of 
municipalities is often feeble, with limited technical capacity to manage such matters as 
cadastres, roads, or water systems. 

The weakness of municipalities is compounded by their dependence on transfers. 
The south receives relatively high transfers per capita or per poor person (the Ramo 33 
formula favors small municipalities with a rural or dispersed population, which are in 
the majority in the south).Southem municipalities also have particularly limited own 
revenues. The principal source of municipal own revenues, the property tax, accounts 
for an average of 8.1 percent of total municipal revenues across the country, while in 
Oaxaca it is about 3 percent and in Chiapas, less than 2 percent. Guerrero fares better 
with about 7 percent. 

Poor property tax performance can be explained in part by low income and 
urbanization (property taxes are really an urban tax), as well as by local land tenure 
conditions. For example, in Oaxaca City it was reported that 90 percent of land is not 
taxable either because it is ejidal or because it is under regularization. Nevertheless, there 
is clearly room for improvement. In San Cristobal de las Casas, for example, property 
taxes are proportionate to the quality of the construction rather than to location, level of 
urbanization (quality of services provided), or actual land value. To confirm the room 
for improvement, the mayor of Tlapa (Guerrero) reported that he increased property tax 
revenues by 20 to 30 percent simply by appointing a technical person as the manager of 
the cadastre. 

Municipal malpractices were reported in a number of cases, primarily linked to 
changes in administration. For example, mayors and councilmen who at the end of their 
term absconded with public goods (cars, computers, furniture); left their municipality 
with debts for unpaid bills (electricity, fuel, services); or, more generally, left public 
goods and equipment in disrepair.16 While this behavior may be the exception, it is well 
known that the replacement of one administration by another, in a context in which 

15 See World Bank 2001 b. 
16 This list of malpractices was inspired cases mentioned in a number of interviews, notably about the 
small municipality of Chalchihuitan, north of San Crist6bal de las Casas. 
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there is no professional municipal service, tends to cause severe disruption in service. 
Nevertheless, there are cases of good municipal practices, such as the Miercoles 
Ciudadanos described earlier. More generally-and this is a universal problem in Mexico, 
discussed in more detail in the Federalism Note-there is no accountability for transfers 
to municipalities. 

Two factors complicate the situation in Oaxaca. {l) The state is divided into 570 
municipalities (representing a quarter of the country's total number of municipalities), 
and most are very small.17 (2) Many of these municipalities fall under the regime of usos 
y costumbres, which means they are governed according to traditional customs. Mayors 
are elected yearly by an assembly of the original members of the community. Although 
this system may be well adapted to rural areas, particularly those with a homogeneous 
population, it breaks down in urban and peri-urban areas because it effectively excludes 
a good portion of the population from local decision-making. 

As to the problem of metropolitan governance, whereby an urban area is divided 
among a number of municipalities, it only appears to be a problem in Oaxaca City, 
which has 19 municipalities. The political differences among these municipalities are 
causing a number of problems. This is particularly evident in the water sector. 
Neighboring municipalities are demanding a right-of-way fee to let the water flow 
through their territory. As a result, the municipality of Oaxaca will need to dig more 
wells, a solution that is costly and inefficient. (see Annex 1 for details). 

VI. Recommendations (4) 

It is difficult to identify specific measures to take in the south because the weaknesses of 
southern municipalities are created by a combination of national conditions and the 
weight of the caciquismo and clientelistic cultures. The obvious solution of 
recommending capacity building for better property tax collection and urban 
management is hard to justify when the expected tenure of a municipal official ( elected 
or staff) is only three years. Nevertheless, Annex I summarizes recommendations for 
overall municipal reform as they apply to the country as a whole, and one suggestion is 
to make the south a laboratory for municipal reform. If this suggestion is followed, it 
would be a good forum in which to analyze the particular issue of the clash between 
usos y costumbres status and urbanization. 

VII. Conclusion 

A key to the south's poverty is the absence of a network of dynamic cities, whose 
absence makes it difficult to attract firms or develop higher-value-added activities that 
can generate employment creation and wealth. The region is now converging in terms of 
urbanization (albeit slowly) but this may not translate into convergence in income unless 

17 Average population per municipality in Oaxaca is 6,000, compared with 33,000 in Chiapas, 40,000 in 
Guerrero, and a national average of 40,000. 
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the cities that are growing in population also improve their abilities to generate 
productive employment and sustainably absorb population. This is turn requires 
tackling a number of challenges. Southern cities currently offer remarkably poor 
services. In particular, the dismal performance in the water and sanitation infrastructure 
is causing serious concern for both productive and public health reasons. The south also 
suffers from a weak entrepreneurial tradition. In addition, southern cities are 
particularly affected by two ills that plague Mexico as a whole: inefficient land markets, 
which make it difficult to absorb new population and house new businesses, and weak 
local government. Another challenge suffered by southern cities is poor linkages to 
potential markets. The importance of this theme warrants a separate chapter (see the 
Economic Activity Note.) 

What then can be done? The small laundry list developed in the previous sections 
offers many disparate recommendations, many of which have to do with national 
legislation. One way of tackling these separate issues would be to undertake city 
development strategies in one or two of these southern cities. These strategies could 
tackle in depth the problems faced by the middle-size cities of the south, while 
developing a slum-upgrading program that can look simultaneously at the 
competitiveness· issue and urban poverty. As for the water sector, a water project is 
currently being developed to look specifically at regulatory issues and the problem of 
medium-size cities. 
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Annex 1. Priorities for Reform: The National Municipal Agenda[[a]] 
(adapted from World Bank 2001c) 

The Mexican municipal framework is characterized by limited and overlapping 
responsibilities, modest own resources and unpredictable transfers, and an incentive 
structure that does not promote responsible m:ban management. The agenda for reform 

· is fairly clear, though its implementation is complex and some measures may require 
time to implement. 

Concerning expenditure assignment, the ambiguity and overlap among the three 
levels of government should be eliminated. This is particularly urgent for water and 
sanitation and construction and maintenance of schools and roads. Failing a new 
national law, a good vehicle for clarifying the division of responsibility between state 
and municipal governments is the Budget Process Law of each state. Specific actions that 
need to be taken are: 

• Where concurrent responsibilities are maintained, the law needs to 
specify clearly the attribution of each tier. As a general rule, 
responsibility for construction and maintenance should never be 
separated since this creates unworkable arrangements and perverse 
incentives. 

• Municipalities should be granted exclusive competence for municipal 
management-notably zoning, land use planning and regularization, 
and urban transport. The state or the federal government may continue 
to define standards with respect to ecological and environmental issues 
with cross-jurisdictional externalities. Authority over the conversion of 
land from agricultural to urban should be decentralized to the state 
level, but procedures must involve the municipalities concerned. These 
reforms would do much to reduce the cost and improve the availability 
of low-cost housing. 

There is an urgent need to improve accountability. The current laws do not allow 
states or the federal government to condition grants and transfers upon the receipt of 
budgets and audited accounts. A longer-term recommendation is then to change the law 
to allow such conditioning and/ or to establish minimum reporting standards based on 
the absolute volume of transfer. In the meantime, incentives for better accountability 
could be created by granting more responsibilities and/ or resources to municipalities 
that respect minimum reporting standards (see below). As to improved downward 
accountability, it will require electoral reform to eliminate the restriction on consecutive 
terms for the mayor, and/ or allow for direct elections of council members rather than 
the current system of party list. 

Additional measures that can help improve expenditure efficiency are associations of 
municipalities around the provision of services-something that can be encouraged at 
the state level-and increased reliance on the private sector for the delivery of services. 
The latter requires clarifications in states' legal framework to minimize uncertainty 
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around concessions. The federal government could help by developing guidelines. In 
addition, incentives for private participation in infrastructure (PPI) could be developed, 
possibly through BANOBRAS. Finally, both municipal capacity for concession design 
and states' ability to control the legality of concessions need to be strengthened. Such 
technical assistance for concession design and regulation could be developed centrally 
(through the Secretariat of Social Development (Secretaria de Desarrollo Social
SEDESOL) or at the state level. These measures, however, can only supplement sector 
reforms, particularly in the water sector.is 

On the revenue side, incentives for municipalities to improve their own revenue
raising efforts could be built into the transfer system, though such measures have 
typically met with limited success.19 Concerning property tax, the following measures 
could be taken to improve its administration: 

• Eliminate or greatly limit exemptions (national standards can be set) and 
publicize all exemptions. 

• Explore alternatives to expensive, complex, and hard to maintain 
cadastres. Two commonly used approaches are simplified fiscal 
cadastres, which provide only the basic information needed to place 
houses in one of a limited number of categories, and self-assessment.20 

• Develop state technical assistance programs to help smaller 
municipalities update and maintain their cadastres, bill, and collection 
systems (such as the one offered through the Program of 100 Cities 
[Program.a de 100 Ciudades] to help update cadastres). It is not 
recommended to have states collect the property tax on behalf of 
municipalities since that usually results in poor yields; instead, states can 
encourage municipalities to join efforts in tax administration. Incentives 
need to exist, however, for states to support property tax collection, for 
example, by letting them recover a portion of the improved revenues or 
through a federal program rewarding those states most active in their 
support. 

As suggested by Giugale and Webb (2000), there is a clear need for a study on 
property tax to examine means to improve its administration, create incentives for states 

18 World Bank and Public-Private Infrastructure Advisory Facility ( 2003) discusses in more detail the 
institutional and sectoral reforms needed for greater private sector participation. 
19 Bahl and Linn 1992. The way such incentives are typically designed is to make a portion of transfers 
proportional to tax effort. This can be complex because of the difficulty of measuring tax effort. 
Alternatively, collection efficiency or improvement in collection efficiency could be undertaken, as was 
done quite successfully in Colombia. 
20 The self-assessment model is used in Bogota, Colombia, where it has resulted in a rapid increase in 
property taxation revenue. To function, it requires the collection of information on property sales and a 
visibly unbiased enforcement of sanctions, such as the right for the municipality to purchase a property at 
one or 1.5 times the declared valuation in cases where undervaluation is suspected. Hybrid administration is 
also possible whereby the traditional property tax register is maintained as a floor, together with self
declaration based on market values (Vehom and Ahmad 1997). 
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to support it, and to better disseminate lessons of the successful cases of property tax 
administration in Mexico. 

On both the revenue and expenditure side, a distinction needs to be made across 
different types of municipalities on the basis of inherent characteristics (size, 
urban/rural) but more importantly according to capacity. Municipalities' 
responsibilities and tax-collection powers should be increased according to their 
institutional and administrative capacity. This could be undertaken by following an 
opting-in scheme, whereby municipalities that satisfy certain requirements 
demonstrating appropriate administrative, financial, and institutional capacity can be 
granted additional resources and responsibilities.21 This would have the additional 
advantage of creating incentives for municipalities to improve administrative capacity. 

Additional measures to strengthen administrative capacity are needed. Training, 
technical assistance, and legal advice should be organized at the state level. This could 
be provided through a retooled Institute for the Technical Development of Public 
Finances (El Instituto para el Desarrollo Tecnico de las Haciendas Publicas-INDETEC) or 
through SEDESOL. Finally, and most importantly, it is crucial to remove current 
institutional barriers to sustained improvements in capacity. In particular, municipal 
technical staff should not be removed every three years when elected officials are 
replaced. Creation of a municipal civil service is not necessary-the creation of 
professional associations ( of municipal treasurers and so forth) and the creation of career 
ladders for municipal employees should suffice. 

The lack of a metropolitan vision calls for the establishment of incentives for 
interurban cooperation and coordination-such as metropolitan investment funds for 
transport and other services whose nature requires inter-municipal coordination-or, if 
it is politically feasible, the creation of a multipurpose authority. Regardless of the model. 
followed, metropolitan coordination bodies must be given sufficient decision-making 
power and resources. 

In sum, for decentralization to contribute fully to improved urban management, a 
number of reforms are urgently needed. The principle guiding the process should be the 
creation of incentives rewarding good management. This entails giving priority to 
developing an opting-in system that encourages better municipal administration and 
responsiveness and perhaps other measures promoting good urban management. And it 
requires urgently creating incentives for states to promote good municipal 
administration. 

21 These requirements can include existence of basic regulations or manuals for administrative procedures 
and budgeting (a national model can be developed), existence of an up-to-date plan, up-to-date satisfactory 
audits, and so forth. 
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Economic Activity, Agglomerations, and 
Logistics in the Mexican Southern States 

I. Economic Activity in the Mexican Southern States 

Chiapas, Guerrero, and Oaxaca are among the poorest states in Mexico, and this is 
reflected in their low contribution to the national economy. The region only accounts for 
5.5 percent of the employed labor force, 3.6 percent of value added, and 3.3 percent of 
national gross domestic product (GDP}, even though it hosts 11 percent of the country's 
population (Figure 1). This contribution is more or less equally distributed across the 
three states, with the exception of value added, to which Chiapas contributes more than · 
SO percent, mostly from its oil and gas activities. 

The region's economy is dominated by the primary sector and services, with limited 
manufacturing and value-added activities. Agriculture-related activities, mining, and 
natural resource-based activities together account for 21 percent of the regional GDP 
versus 9 percent nationally; in contrast, manufacturing is a low 7 percent compared with 
21 percent for the national average (Figure 2). lbis pattern is consistent with the notion 
of the southern states being at an earlier stage of development than the rest of the 
country. 

Figure 1. The Southern States Contribute a Small Share of National Economic Activity 

Contribution of the Southern States 
to the National Economy 
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5.50% 

3.60% 
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produclion 

State Contribution to the Region's 
Economy 

Source: Economic Census (Censos Econ6micos) 1999, National Institute of Statistics, Geography, 
and Information (Instituto Nacional de Estadistica, Geografia e Informatica -INEGI). 
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The economic structure is fairly similar across the three states. Services are mostly 
small scale and internally oriented, with the exception of tourism, which is a major 
sector in Guerrero with a number of large firms, is significant in Oaxaca, and less so in 
Chiapas. Agriculture and natural resource-based activities are relatively more important 
in Chiapas. Manufacturing ranges from a low of 5 percent for Guerrero and Chiapas to a 
high of 13 percent for Oaxaca. 

Figure 2. The Southern States Have Much Less Manufacturing, and Much More Agro, Mining, 
and Natural Resource-Based Activities than the National Average 

11Communication and 
personal sel'\lices 

CJ Financial sel'\lices 

a Transport, storage 

Ill Commerce, 
Entertainment 

Ill Construction 

Ill Manufacturing 

CJ Electricity, gas, and 
water 

CJMning 

II Agriculture 

Chiapas 
Region Country 

Source: Economic Census (Censos Econ6micos) 1999, National Institute of Statistics, Geography, 
and Information (Instituto Nacional de Estadistica, Geografia e Informatica -INEGI). 

II. Dependence of the States on the Public Sector: The Silver Cuffs 

The public sector plays a much more significant role in the southern states than in the 
rest of the country. Public sector employment accounts for 30 to 50 percent of jobs in the 
region's urban centers, while the average for all Mexican states is below 20 percent. This 
is particularly true in the capital cities of the three states. As an example, in 
Chilpancingo, the capital of Guerrero, 54 percent of the active labor force is employed by 
the public sector. Only a third to a half of this employment is in traditional government 
services (Table 1). In addition, a large component of the agricultural production in the 
states, while private, is made sustainable by direct transfers, subsidies, and price floors. 



35 

Absent those resources, a significant number of those activities would not be viable. The 
dependency index, which measures the proportion of the state GDP or employment 
generated by the public sector directly or indirectly (via a subsidy that makes the 
activity viable), is about 60 to 70 percent for the three southern states, while the average 
in Mexico is about 35 percent. While it is common in most countries for poorer states to 
receive substantial public assistance, the issue is the effectiveness of that aid and the 
extent to which it is-based on a coherent development strategy. 

Table 1.: Public Sector Employment-Traditional Government Services but Also Industry, 
Commerce, and Agro-Related Activities 

Sector(%) 
State Totala Agricul- Extracti Trans£ Constru- Electric Com- Transpor- Services 

ture on.Indu ormat ction Industry merce tation and 
stry ion comununi 

Indust -cation 
ry. 

Chiapas 136,110 10.2 0.01 11.0 8.9 2.1 25.8 4.3 37.6 
Oaxaca 133,190 4.4 0.4 · 13.0 8.6 1.4 22.0 5.0 45.3 
Guerrero 118,965 0.06 0.6 11.5 9.3 2.5 25.9 4.2 45.4 

a. This represents 8.3 percent of the economically active population for Chiapas, 9.9 percent 
for Guerrero, and 10 percent for Oaxaca. 
Source: Economic Indicators by Sector. Mexican Institute of Social Security (Instituto Mexicano 
de Seguridad Social-IMSS). 

The combination of high dependency and weak economic performance suggests that 
these economic support policies are sending the wrong economic signals, and are 
leading to or maintaining the southern states in a nonsustainable path of development. 
That dependency has certainly delayed, if not prevented, change, reconversions, and 
innovations needed for a longer-term sustainable development of the states. Public 
support can be necessary and even appropriate to help weather a crisis or a temporary 
shock or to steer the states toward a sustainable growth path, but it has severe costs 
when it entrenches structural problems. And this appears to be the case, at least for 
those agricultural sector products, whose future is at best cloudy (coconuts and coffee in 
Guerrero, and com and, to some extent, sugarcane elsewhere). 

III. Productivity of Southern State Firms: When it Rains it Pours 

The productive structure of the south, whether in manufacturing, agriculture and agro
related activities, or services, seems to be characterized ~y small firms that cannot 
exploit economies of scale. This is compounded by the fact that most firms within a 
subsector are operating with minimal linkages to the supply chain, missing the 
beneficial forward and backward linkages and therefore not capturing available 
economies of scale. These points are certainly true in manufacturing, agriculture, and 
tourism, sectors that are reviewed below. 
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Manufacturing Sector1 

There are three key differences between manufacturing firms in the southern states and 
those in the rest of Mexico: 

• 

• 

• 

Size: the dominance of microenterprises. A noticeable difference between the 
industrial structure of the south and the rest of the country is firm size 
distribution. Microfirms account for about 55 percent of all establishments in the 
region as opposed to 23 percent in the rest of the country (Table 2). The 
dominance of microfirms in the south reflects a production structure dominated 
by activities that cannot exploit scale economies. 

Sector concentration: disproportionate concentration in two manufacturing 
sectors. Approximately two thirds of manufacturing units in the south are either 
in food, beverages, and tobacco or in textiles, clothing, and leather industries. In 
contrast, nationwide representation of these two sectors is 41 percent. 

Productivity: much lower because of microenterprises. Average labor 
productivity in the south, measured as output per worker, is about 53 percent of 
the national average. This can be explained by two factors. First, microfirms, 
which dominate in the south, are everywhere less productive than larger ones, 
with about half of nonmicrofirms' labor productivity. Second, the productivity 
of microfirms in the south is a fraction (14 percent) of what it is in the rest of the 
country. In contrast, there are no systematic differences in productivity between 
nonmicrofirms in the south and those located in the rest of the country (Table 2). 

Table 2. Firm Size and Labor Productivity across Mexico: Microfirms Are Much More 
Dominant and Much Less Productive in the South than in the Rest of the Country 

Southern Region Other Regions 
Size Share of Avg. Share of Avg. 

Firms, % Productivity Firms, % Productivity 
Micro 55 26 23 191 
Small 12 367 17 352 
Medium 16 
Large 17 

Total 100 

223 
240 

28 
33 

100 

282 
263 

Note: Average productivity is measured in pesos/worker. Sample size is 701 
firms for the south and 6,728 for the rest of the country. 
Source: Deichmann and others, 2002. 

To further analyze the determinants of productivity across Mexican manufacturing 
firms, more detailed analysis was undertaken using data from the National Survey of 

1 This section is based on the background paper by Deichmann and others (2002), which relies on data from 
the National Survey of Employment Salaries, Technology and Training (Encuesta Nacional de Empleo, 
Salarios, Technologia y Capacitaci6n-ENESTYC). 
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Employment, Salaries, Technology and Training .. A location dummy was used to 
examine whether there were significant differences between southern and nonsouthern 
firms. The analysis was conducted first with the entire sample of firms, then separately 
for micro- and nonmicrofirms. The main results can be summarized as follows: 

• Less training in the south, mostly among microfirms. Employee training has a 
significantly positive effect on labor productivity, particularly for microfirms, for 
which training is associated with an 80 percent increase in labor productivity. 
Thus, it is particularly worrisome to find that on-the-job training is significantly 
lower among southern firms (Table 3). Only 41 percent of firms in the south have 
employee training programs, compared with 70 percent in the rest of the 
country. It is mostly microfirms that contribute to this high percentage; 
nonmicrofirms have similar training rates as in the rest of the country. The 
potential effects of having few worker training programs is exacerbated by the 
fact that about 64 percent of employees in southern firms are unskilled workers 
compared with 52 percent in other parts of the country. 

• Lower technology adoption, mostly among microfirms. Technology adoption 
has a positive effect on productivity. Again, rates are quite low in the south. 
Adoption of generic technologies in the south is 52 percent compared with 77 
percent in other regions; adoption of automated equipment is 19.7 percent 
compared with· 34.3 percent elsewhere; and adoption of computerized numeric 
control (CNC) is 5.56 percent in the south compared with 10.15 percent in other 
parts of the country (Table 3). Again, however, it is microfirms that are 
contributing to such large differences. 

Table 3. Southern Firms Have Less Employee Training and Less Technology Adoption than 
Firms Elsewhere in Mexico 

Total No. of Firms in_S_ha_r_e .... of_F_irm_s_W_it_h ________________ _ 
Each Region _Ti_ec_h_no_l-ogy_A_d_op~ti_on _________ _ 

Employee Any Type, 
by Size Training,% % Automated Equipment,% CNC, % 

Southern region 
Micro 386 6 25 4 0 
Small 82 68 73 21 4 
Medium 112 84 87 44 17 
Large 121 93 90 48 14 
All.firms 701 40 52 20 6 

Other regions 
Micro 1,525 13 42 8 1 
Small 1,129 68 79 29 6 
Medium 1,882 88 88 41 13 

Large 2,192 96 93 49 16 

All firms 6,728 70 77 34 10 

CNC, computerized numeric control. 
Source: Deichmann and others 2002. 
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• Less exporting. The final destination of finished products varies considerably 
between firms in the south and other parts of the country. Findings from 
standard trade models would suggest that export-oriented firms are likely to 
have higher rates of technology adoption and to function close to the domestic 
best practice efficiency frontier. As a consequence, productivity should be higher 
for these firms. For the sample as a whole, 15.4 percent of firms sell more than 
half their output to foreign markets, about twice the number in the south (8.3 
percent). Disaggregating by firm size, not surprisingly, we find that only 1.2 
percent of microfirms as opposed to 20.1 percent of nonmicrofirms are oriented 
toward foreign markets. 

• Less foreign investment. Firms with majority foreign investment are on average 
40 percent more productive than others. Compared with a nationwide average of 
about 14 percent, only 3.3 percent of southern firms have majority foreign 
investment. Almost all foreign investment is in nonmicrofirms. 

• Location matters, but only for microfirms. A dummy variable that picks up 
whether a firm is located in the south or elsewhere was used to determine 
whether location still matters after controlling for firm characteristics. The results 
imply that the locational disadvantage only applies for microfirms, which, all 
else equal, are 85 percent less productive than other microfirms. No significant 
productivity differentials were found between nonmicrofirms in the south and 
other parts of the country. 

Primary Sector: Agriculture 

. The primary sector in all three states is dominated by agriculture, much of it subsistence 
production of corn and beans. In terms of market crops, Guerrero is the country's 
leading producer of coconuts (copra); Oaxaca is the main producer of peanuts and agave 
:mezcalero, and is second in pineapple and ajonjoli; Chiapas leads in bananas and 
papaya, is second in mango and cocoa, and contributes significantly to national coffee 
production. Chiapas also contributes significantly in meat and milk products. Guerrero 
and Oaxaca also produce a large variety of forest products, a sector that is often 
mentioned as key to the future of the southern states and to their increased growth and 
development. As for fisheries, the region's contribution is rather small. 

However, the region does not fare so well in terms of agricultural productivity. 
Table 4 compares land productivity of some of the main crops harvested in the region 
with that of other states in Mexico in a somewhat crude internal benchmarking exercise. 
The land productivity is significantly below that of other states in Mexico for traditional 
crops, such as coffee, corn, and beans. Tropical fruits fare generally well, particularly 
mango and papaya, while banana and melon are somewhere mixed. In that area Oaxaca 
does rather poorly and Chiapas reasonably well, but yet significantly below Jalisco's 
productivity. To account for quality issues we adjusted the yields by the prices of those 
commodities by source in Mexico's Federal District (Distrito Federal-DP) wholesale 
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market, so as to measure revenue per hectare, and the numbers show similar patterns: a 
weak competitive position, both internally and even more so externally. 

Most worrisome, production costs are significantly above world market prices for a 
number of products widely cultivated in the south, such as coconuts, coffee, com, and 
sugarcane. The depressed prices of these commodities do not appear to be caused by a 
temporary blip, and are likely to remain low. 

With some exceptions, and controlling for quality issues, a number of these 
commodities are not competitive and are unlikely to be so in the future, barring major 
events. This implies a need to revise the current strategy of federal and state support to 
the sector, which has been based on floor price guarantees. Instead, what is needed is a 
phased-out financial assistance strategy linked with an incentive scheme to induce 
reconversion to alternative crops or land uses. 

Table 4. Productivity Yield of the Major Southem Crops Are Lower than Elsewhere for 
Traditional Products, Such as Com, Beans, and Coffee 
(tons/hectare) 

I Southern States Other States 
I Guerrero Oaxaca Chiavas Mexico Sinaloa Tabasco Veracruz Jalisco 

Bananas 24.6 12.3 31.8 22.5 13.5 37.4 
Beans 0.5 0.6 0.9 1.1 0.9 
Coconuts 1.2 1.3 1.0 0.8 0.7 1.2 
Coffee 2.4 1.4 1.0 1.0 3.2 0.9 
Com 2.3 1.3 1.9 3.0 6.1 3.8 
Mangoes 10.4 10.0 12.3 10.5 6.5 9.2 
Melons 13.8 19.3 9.2 19.0 8.3 15.1 20.6 
Mezcal(agave) 62.3 55.0 
Papayas 78.5a 55.la 52.9a 47.2a 16.6a SB.la 

18.Sb 24.lb 23.8b 20.()b 34.2b 
27.3c 80.0C 54.4c 24.7C 11.4c 

-: not applicable 
a. Maradol Papaya. 
b. Yellow Papaya. 
c. Red Papaya. 
Source: Information and Agricultura and Fisheries Statistics Service, Secretariat of Agriculture, 
Livestock, Rural Development, Fisheries, and Food (Secretaria de Agricultura, Ganaderia, Desarrollo 
Rural, Pesca, y Alimentacion-SAGARP A). 

Successful primary sector-based economies share a set of characteristics that are not 
currently present in the southern states, such as a large, consolidated land tenure 
structure, effective and reliable provision of logistic services, a quality communications 
network, widely used standards of quality, integrated supply chains, and an 
understanding and knowledge of markets. 
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The land ownership and tenure structure in the region is mostly fragmented or 
community held, a situation that generally results in lower investment, limited 
economies of scale, higher transaction costs, limited commercialization, and a much 
shorter-term view of production. This only compounds the fact that the region's 
topography is not particularly kind to agro activities. In Guerrero and Oaxaca, 77 
percent and 69 percent, respectively, of the land designated for agro use does not meet 
the conditions for agro production, limiting yields and overall productivity (Tables 4 
and 5). For example the coordination costs induced by the current land tenure 
arrangements in the forestry sector in Guerrero prevent optimal scale and sustainable 
exploitation of those resources, or any kind of long-term contracts and durable 
infrastructure improvements of rural roads by the private sector. 

None of this means that there is no future to an agro-based development strategy for 
the .south. The success of fruit production in the Tierra Caliente region of Guerrero, 
which is successfully exported to the United States, shows that it is possible to overcome 
the apparently intrinsic problems of the southern states. However, this example does 
show that a significant consolidation of production is necessary, since that allows the 
securing of necessary investments to reap economies of scale, upgrade quality, obtain 
the necessary certification, and develop just-in-time logistics. 

Table 5. Potential Use of Land in the Southern States: Much Land Designated as Agricultural 
Land Is Not Suitable for Agricultural Use 

Designa.tion Description Guerrero,% Oaxaca,% Chiapas, % 
Continual mechanized exploitation 7.3 11.7 18.1 
Seasonal mechanized exploitation 1.0 0.3 0.2 
Continual animal-driven exploitation 1.5 8.3 10.8 

Agricultural use 
Seasonal animal-driven exploitation 2.7 0.3 1.6 
Continual manual exploitation 2.2 8.6 23.3 
Seasonal manual exploitation 2.9 1.4 6.9 

Not appropriate for agriculture 77.4 69.4 39.1 
Total 100.0 100.0 100.0 
Cultivated pasture 8.1 11.9 10.8 
Uncultivated pasture 0.4 0.7 0.2 
Natural vegetation suitable for pasture 11.5 12.9 47.3 

Livestock use Natural vegetation suitable only for 
caprine 67.6 60.9 14.9 

Not appropriate for pasture 12.4 13.6 26.8 
Total 100.0 100.0 100.0 

Source: INEGI 2000. 

Cross-Sector Issues: Quality and Exports 

Quality and quality control is an issue in all sectors in the southern states, both in terms 
of actual quality and of certification. As an example, the proportion of firms in the 
region that are ISO 9000 certified is minimal, much below the average in Mexico as a 
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whole. Moreover, very few are exporters, and the numbers have not changed much for 
the past five years. This illustrates two problems. One is the lack of understanding of the 
implications of improving quality of produced products and securing quality standards, 
metronomy, and certification. And the second problem is the inward or local view of 
markets. This is an area where significant improvements could be achieved with 
relatively little effort. The are many examples of such successes, a recent one being that 
of small cashew producers in Northeast Brazil, who after getting their products quality 
certified, were able within 12 months to export directly through Internet contacts to 
Austria at prices three times what they were getting before. 

There are, however, islands of success, such as the mango producers of Tierra 
Caliente in Guerrero, or the mescal producers of Oaxaca, that can help inform the design 
of a strategy to move the region forward. Many of those successes, not surprisingly, are 
linked to exported products from the region, and are shown in Table 6. Many of the 
exported products are agro-related, a few are in the manufacturing sector, and the rest 
are mining products. While the region's contribution to Mexico's exports is a minuscule 
0.12 percent, it shows that success is feasible-the region can compete. Expanding the 
existing export base should be a leading recommendation. But an effective 
benchmarking exercise to evaluate how competitive those products are would have to 
factor out any public financial assistance. 

Table 6. Exports from the Southern States: Mostly Coffee, Clothing, and Jewelry (2000) 

Product Amount Contribution Exporting Main 
(US$ million) to Regional State Destination 

E orts, % 
Coffee 80.53 39.2 Chiapas Swiss 
Clothing 26.37 12.8 Guerrero USA 
Silver jewelry 17.87 8.7 Guerrero USA 
Bananas 14.38 7.0 Chiapas USA 
Wooden doors 8.53 4.1 Oaxaca USA 
Coffee 7.70 3.7 Oaxaca USA 
Malt beer 7.16 Oaxaca Central and 

South 
3.5 America 

Containers of ethylene polymers 5.92 2.9 Oaxaca USA 
Onions and chayote 4.50 2.2 Chiapas El Salvador 
Ivory, travertine, and alabasters 4.38 2.1 Guerrero Nicaragua 
Confectionery without cacao 2.88 1.4 Chiapas USA 
Papaya 2.65 1.3 Chiapas USA 
Guavas and mangoes 1.79 0.9 Chiapas USA 
Sugarcane, sugar beets, and sucrose 1.69 0.8 Oaxaca USA 
Water, including mineral water 1.48 0.7 Guerrero USA 
Pinewood 1.43 0.7 Guerrero USA 
Peptone and its by-products 1.32 0.6 Oaxaca USA 
Water, including mineral water 1.04 0.5 Oaxaca Guatemala 
Total zone 205.62 93.2 
Source: Foreign Trade Statistics.- Mexico, December 2000. 
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Service Sector: Tourism 

Tourism is a major activity in Guerrero and Oaxaca, and less so in Chiapas. In Guerrero, 
Acapulco has been able to maintain its market, but the other two major tourism centers, 
Ixtapa and Huatulco, have not grown as expected. Poor communications infrastructure 
is one of the reasons for the poor growth. 

Any strategy for the region ought to start with the tourism sector, given its current 
contribution and potential for expansion. The focus ought to be on a better leveraging of 
the sector to stimulate growth in related and complementary activities. As it stands, 
natural anchors for tourism, such as Acapulco and Oaxaca City, do not appear to 
generate the expected spillovers in their neighborhood or state. In Acapulco, for 
example, a majority of inputs procured for the tourism trade come from outside the 
stat~ven agricultural and fish products, which tend to come from the Mexico OF 
wholesale market. A strategy to capture a larger share of that quasi-captive market 
should be at the top of the agenda for moving the region forward. 

IV. Unkind Geography and Unfriendly Communications 

The Missing Link: Logistics What? 

Logistics costs, which include costs of transport, loading/unloading, storage, inventory 
financing, customs, packaging, distribution, and related management and control, are 
the major component of the cost of doing business in the southern states (see Box 1). 
They account for 29 percent of GDP, as opposed to about 18 percent for Mexico as a 
whole, and about 9 percent in the other Organisation for Economic Co-operation and 
Development (OECD) countries.2 This only compounds the negative effect of other key 
factors in investment decisions, such as market density and proximity, which 
determines the potential for economies of agglomeration. The southern states do not fare 
well on any of those characteristics. 

The largest components of logistics costs in the southern states are transport costs 
and inventory and warehousing costs. Those two costs, together with related factors 
such as time-related financial costs and spoilage factors for time-sensitive commodities, 
comprise the bulk of logistic costs. 

Inventory costs are obviously related to interest rates, which have remained high in 
Mexico. Thus, the cost to the Mexican economy, and particularly to the southern states' 
economy, of such additional inventory holdings is huge, exceeding 3 percent of GDP at 
present rates of interest. 

2 The numbers for the OECD and Mexico are from Guasch (2001.) The number for the Southern States was 
estimated using the same methodology. 
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Box 1. Logistics: What Is It, How Much Does It Cost? 

Logistics is concerned with the process of handling materials, from the procurement of inputs through 
the entire production and distribution chains to the delivery of the final product to the consumer. With 
the globalization of the economy and the reorganization of production and distribution chains, the state 
of logistics and related infrastructure services is becoming an essential criterion in firms' investment 
location decisions, and therefore a key determinant of the investment climate. Firms' decisions on the 
location of production units increasingly consider tradeoffs between the costs of production and the 
costs of stockholding, transport, and distribution, that is, logistics costs. 

Logistics costs were estimated by Guasch (2002) to account for an average of 27 percent of total 
manufacturing operating costs in the Latin America region, with a wide variation from 11 percent for 
textiles up to 60 percent in some food industries. By comparison, logistics costs account for only 9 
percent of total manufacturing costs in the OECD countries, varying from a low of 6 percent in the 
automotive industry to a high of 25 percent in the food industries. 

A major component of logistics costs are inventory and related warehousing and spoilage costs. 
Inventory levels in developing countries are typically about 30 percent of GDP for final products and 45 
percent of GDP for raw materials. In comparison, inventories in the United States are estimated at about 
15 percent of GDP (Guasch and Kogan 2001). Analyzing the determinants of raw materials inventory, 
Guasch and Kogan's study concluded that the low quality of infrastructure services, particularly 
transport services, in developing countries, was the main cause of the high levels of inventory. 

Transport and transshipment costs represent on average about 50 percent of total 
logistics costs, and can amount to 72 percent of the price of the product (Figure 3). Thus, 
a reduction of those costs would have a substantial impact on competitiveness and 
product demand. 

Administrative costs, including customs for international trade, losses, and 
insurance, is the third major component of firms' logistics costs, accounting for the 
remaining 30 percent. Customs costs alone, for export products, account for an average 
of 10 percent of total costs for firms involved in foreign trade. 

In sum, overall logistic costs are excessive. When compared with efficient benchmark 
levels, they are two to three times the reference values. Cutting them in half would do 
wonders for the competitiveness and aggregate demand for those products. The 
worldwide trend of contracting out logistics to third parties, or of entering into long
term strategic alliances with logistics service providers has not yet reached the southern 
states. Such outsourcing is promising, however, since it allows firms to focus on their 
core business and reduce their administrative costs. However, the limited extent and 
quality of the various transport networks remain the main impediments to the provision 
of efficient and reliable multimodal transport services, which would be needed to 
substantially reduce firms' logistics costs, notably their inventory levels. This issue is 
discussed in more detail in the next section. 
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Figure 3. Transport and Logistics Costs Are a Substantial Share of Agricultural Product 
Value 
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Transport issues in the southern states are complicated by the region's mountainous 
topography and the ensuing dispersion of economic activities (see Maps 1 and 2). This 
factor, combined with the region's distance from the country's main markets (the central 

Map 1. Topography of the Southern States 
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Map 2. Breakdown of Economic Activity in the Region 
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region and the United States), means that the development of a good transport network 
is an essential ingredient in the region's competitiveness. As it is, the poor quality and 
development of the transport network accounts for regional unit transport costs that are 
20 percent higher than the national average and 45 percent higher than in the north, for a 
deadweight loss equivalent to 2 percent of the region's GDP.3 

The conundrum of the road network. The road network is extensive in absolute terms, 
but incomplete and of poor quality. For both paved and unpaved roads, the region 
actually has a higher-than-average density. However, the paved network mostly 
consists of two-lane roads-the four-lane road density is very low in Chiapas and 
Oaxaca and somewhat below the national average for Guerrero {Table 7) Moreover, the 
network is incomplete, in that Oaxaca lacks longitudinal links, and Chiapas and 
Guerrero (Map 3) lack transversal links. Thus, natural exit points for each state-ports, 
airports, and main markets-are not easily accessible from most part of the states. 

3 Note that since these are unit costs, they do not include the further costs implied by distance. 
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Table 7. Overall Paved Road Density Is Reasonable, Masking a Much Lower-Than-Average 
Hi wa Densi 

Chia.pas 
Guerrero 
Oaxaca 

avera 

All Paved Roads 
(Two and Four Lanes) 

Kilometers per Kilometers per 1 
1,000 o les km2 

1.18 6.20 
1.47 6.90 
1.21 4.43 

5.84 

1.12 5.52 

Source:: Felipe Ochoa y Asociados 

· ometers per Kilometers 
1,000 eo le 100 km2 

0.05 

0.11 

0.10 
0.46 
0.17 

0.24 

0.53 

per 

Table 8 also shows indicators of the quality of the network, suggesting that traffic 
density is high, travel speed is low, and vehicle operating costs are two to three times 
what they are in other regions. So the poor quality of the network compounds the 
problem of longer distances, with longer time and cost by unit of distance. 

Table 8. Road Quality Comparison across Regional Main Axis: The South is Poorly Served 

Region Axis Type of Terrain(%) Average Speed of Operational 
Capacity Operation Costs 

Plain Hill Mountain Vehicles/ Kilometer/ $/ki.lometer 
Day Hour 

Center-Border Mexico- 74 17 9 6,223 93 1.09 
(NW axis) Nogales 
Center-Border Mexico-N. 62 32 6 10,136 79 1.22 
(NE axis) Laredo 
Center-Border Queretaro- 86 14 0 6,680 90 1.06 
(Central axis) Cd.Juarez. 

Atlantic North 
Veracruz- 50 50 0 5,768 77 1.21 
Monterrey 
Tijuana- 38 62 0 2,228 79 1.30 

Pacific North Caho San 
Lucas 

East-West axis Mazatlan- 39 53 8 6,002 80 1.29 
(North) Matamoros 
East-West axis Manzanillo 44 47 9 5,437 77 1.25 
(South central) -Tampico 

Source: Modernization of the Main Highway System, Secretariat of Communications and 
Transportation (Secretaria de Comunicaciones y Transporte-SCT) 1999. 

Need of 
Modernization 
% of Axis 

34 

17 

17 

28 
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Map 3. Highway Situation in the Southern States 
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Provision of freight services in the southern states: a cozily coordinated second-hand 
shop. To make matters worse, the benefits of deregulation of the transport market have 
not yet fully reached the southern states, as the deregulation of freight and passenger 
transport in the region has not yet been consolidated, and freight services remain weakly 
competitive. Freight services are provided by a few, large, dominant firms and a 
plethora of independent truckers, and there are claims of a cartelization of the sector for 
tariff setting. 

The freight industry is characterized by low efficiency. Most trucks are of the smaller 
type in the truck range (mostly two axle, with a few three axle), and fairly old, with an 
average age of 16 years. This adversely impacts transport costs since it precludes 
economies of scale and decreases reliability. Load factors are lower and idleness ratios 
higher than in the rest of the country (Table 9): on average, 50 percent of the trucks 
travel with no load versus 35 percent in the rest of the country; and the average idle time 
for trucks is 35 percent as opposed to 20 percent in the rest of the country. Coordination 
costs and lack of freight brokerage markets are the main culprits-both can be improved 
relatively easily. Finally, the proportion of containers or trucks able to handle perishable 
commodities is quite small. That again explains the high spoilage rate, particularly in 
crop transport. Informal surveys from agro producers suggest that less than 50 percent 
of the harvested crops reach the market or the table. The poverty implications are 
considerable, since many of the affected producers are small farmers. In sum, freight 
fees are higher, efficiency is lower, travel per unit of time is longer, and distances to 
market are larger. 
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Table 9. Transport Costs in Southern States 

Direct Indirect Indirect Load Factor 
Region (ton- (hour /kilometer) ( time to market) (% of loaded 

kilometer) trucks/road) 
Guerrero 0.55 0.0147 1.40 58 

Southern States Oaxaca 0.60 0.0154 1.65 so 
Chiapas 0.62 0.0160 1.70 48 

West 0.48 0.013 1.20 65 

North 0.40 0.0126 1.00 75 

Source: Felipe Ochoa y Asociados 

Additional human costs: road accidents. An additional element of concern related to 
the poor quality of the network is the high incidence of road accidents in all three 
southern states. This is true for both passenger and freight traffic, for which accident 
rates are far above the national mean (particularly in Guerrero and Chiapas). 

The missing railway network.While the neighboring states are well served by the 
railroad network, the southern states are practically without railway service. The 
Mexico-Cuernavaca-Iguala (Guerrero) line has been closed, leaving Guerrero without 
railway service. The Mexico-Puebla-Tehuantepec-Oaxaca line, now operated by a 
private concessionaire, has reduced service to Oaxaca to the minimum ( every three days 
for freight) and with federal subsidies for a limited time. There is no connection with 
Guatemala because of width differences of the network (Map 4). 

Map 4. The Mexican Railway Network and its Links to the Southeastern Region of 
the Country 

Principales Uneas Tronca/es 

- - - - Ferrocarril del Pacifico Norte 

- · • - Ferrocarril del Noreste 
............ Ferrocarril del Sureste 

-- Ferrocarril del lstmo de Tehuantepec 



49 

The undeveloped port system of the southern states. There are three main ports in the 
southern states, and not one of them is able to effectively serve the region (Map 5, Table 
10). All are highly inefficient by any standard. They are relatively underdeveloped, and 
would require substantial investments to effectively move merchandise, whether in and 
out the country or under a cabotage system. Acapulco, the port of Guerrero, only 
handles tourists and cars. Because of the emphasis on tourism, there is no appetite to 
expand the range of services at this port. While this might be the right decision, it leaves 
Guerrero with limited alternatives. The processing of merchandise through the port of 
Lazaro Cardenas in the neighboring state is costly because of the poor road connection. 
Puerto Madero in Chiapas is a limited port with structural problems that makes her 
future as a major gateway for the state questionable. Salina Cruz, in Oaxaca, is again an 
underdeveloped port. It is mostly used for petroleum products (a major Mexican 
Petroleum (Petr6leos Mexicanos-PEMEX) refinery is located in the city), although it does 
have the capacity to receive large ships. Altogether, there are serious limitations to the 
development of maritime transport, and there are no simple ways to address them. 

P.P., fishing port. 
P.T., touristic port. 

Map 5. Main Ports of the Southern States 
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Table 10. Ports of the Southern States: Small and with Many Limitations 

Concept Acapulco, Guerrero 

Freight volume 55,1643 

(ton) 

• Long distance 
Freight 
• Import 
• Export 

• Cabotage freight 
• Entries 

4,086 
51,078 

Salina Cruz, Oaxaca 

147,0944 

63,698 
82,955 

441 

Puerto 
Chia as 
35,383 

35,383 

Madero, 

• Exits 
Main products Petroleum and by

products (486,359 tons) 
Cars (44,732 units) 

Petroleum and by- General loose freight 
products (16,861,741 (35,383 tons) 
tons) 
Container freight 
(48,536 tons) 

Import origin Chile, Brazil, USA, Guatemala, Russia, 
Guatemala and Panama and Canada 

Export destination USA, Chile, Panama, USA, Peru, China, 
Japan, Peru, Nicaragua, Ecuador, Japan 
El Salvador 

Cruise ships 90 

Passengers 

Problems 

-NA 

154,860 

Small harbor with 
limited draught (9.75 
m}, without equipment 
for the operation of 
containers, 
concessioned to the 
private sector, mostly 
used for cruise ships 
and car imports. 

Traffic is mostly 
PEMEX petroleum 
products (two docks 
and three buoys). It 
has a dock and yard 
for containers but 
lacks adequate 
equipment and its 
draught is limited 
(9.14 m). Also has 1 
public fishing dock 
and 10 private ones. 

a. Does not include petroleum and byproducts. 2000 data. 

Harbor has serious 
obstruction 
problems, which 
make its operation 
unaffordable. It 
requires a costly 
upgrade of its 
breakwaters. 
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Source: [[Cargo and Vessel Movement, General Coodinator of Ports and Merchant Marines, SCT 
2000.]] 
Annex I presents an integrated evaluation, on a state by state basis, of the regional transport 
infrastructure and principal and potential economic activity. 
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V. Where is the Money? Thin Markets 

High-quality transport infrastructure creates opportunities for interaction among firms 
and customers - regardless of whether these customers are other firms or households. 
Firms that are located in areas with better infrastructure will be more integrated into the 
regional, national, and global market system. This reduces the cost of obtaining inputs 
from suppliers and shipping finished goods to customers. Firms that are located in 
highly accessible areas are also more exposed to competition and are thus forced to 
improve productivity. Map 6 illustrates the high variance on the flows of transport 
accross the main roads in the Southern States, flagging the market access and density 
issue. An in-depth evaluation of how the southern states fare regarding market access 
was done as background for this report and is summarized below (Deichmann and 
others 2002). 

Map 6: Flows of Transport in the Main Roads of the Southern States, 2001. (Toll-Free 
and Toll Roads 

TDPA: Tnlnaito Diano Promedlo Anual. 
Nola el TDPA l8gislla el sentido del llan8ito aelialado, al salir de la localidad. 

Source: Felipe Ochoa y Asociados 

Quantitative information on regional or local market integration is scarce. Summary 
statistics such as the total road length in a state/province or straight-line distance to 
ports or urban agglomerations are poor proxies for the complexity inherent in a national 
or regional transportation network. A better approach is to use a digital geographic 
representation of Mexico's transport network to compute an index of accessibility for 
each municipality (municipio) as a simple measure of accessibility and potential market 
integration. That index summarizes the size of the potential market that can be reached 
from a particular point given the density and quality of the transport network within 
that region. The definition of the access measure is straightforward. For any given point 
in the country, the accessibility indicator is the sum of the population of urban centers 
surrounding that point, inversely weighted by the travel time required to reach that 
center. Several small urban centers in close proximity may thus have a similar 
contribution to the access measure as a single, larger urban center that is further away. 
Formally, the access indicator is calculated as: 
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Ai = Lpi * f(dij) 
i 

where A is the accessibility indicator for location i, Pj is the population of city j, and dij is 
the distance or travel time between location i and city j. The function applied to the 
distance or travel time measure is selected so that cities further away contribute 
relatively less to the overall index.s 

The access measure was computed using an up-to-date digital map of transportation 
infrastructure (INEGI 2001).6 For each road segment, the database indicates the number 
of lanes and whether it is paved or unpaved. For railroad lines, the number of tracks is 
indicated. For each category of road or rail, an estimated average travel speed is 
estimated that allows the calculation of how long it will take to traverse each segment in 
the transport network.7 Data on urban population are from an INEGI database of the 
location and population size of approximately 700 cities and agglomerations in Mexico.s 
These urban centers accounted for approximately 68 million of Mexico's 97 million 
people in 2000. The accessibility index was computed for a large number of points 
distributed across Mexico. The distance weight is the travel time along the shortest path 
in the network from the given point to each urban center. The municipio-level indicator is 
the average of the accessibility indicator of all points that fall into that municipio. Map 7 
shows the resulting market access surface for Mexico.9 

A second, related indicator was calculated based on a measure of local wealth rather 
than population. The measure of interest for firms is not so much how many people 
reside within the vicinity of a given point, but rather what their purchasing power is. 
Since information on personal income is not available, municipio-level GDP per capita 
estimated by CONAPO were used. The local market potential index is defined as the 
total GDP that can be accessed through the transport network within two hours' travel 
time. The point with the maximum. estimated market potential is in Cuauhtemoc 
municipio in the DF, since the estimates suggest that a quarter of national GDP is 
generated within two hours' travel time from this point. 

Maps 7 and 8 shown below capture these two indices: first the accessibility index that 
only captures population and travel time, then the market potential index, which also 

5 In the classical gravity model that is frequently used in the analysis of trade flows, this function is the 
inverse of the squared distance. Alternatively, the negative exponential decay function used here yields a 
more gradual diminishing of the influence of urban centers. 
6 The digital road and rail network includes 171,000 km of roads, of which 84,000 km are paved roads, 
51,000 km are unpaved, and 36,000 km are paths and breaches. The rail network has an estimated total 
length of 14,000 km. These values are geographic information system (GIS)-calculated from 1:lmillion 
scale digital maps and may not necessarily match official statistics. 
7 Using travel time on a transport network provides a more accurate measure of accessibility compared with 
the computationally much simpler straight-line distance as is often done. 
8 See http://sedac.ciesin.org/plue. 
9 A limitation of the market access indicator used here is that it only estimates domestic market access, and 
thus does not take into account potential market size effects across national boundaries. A logical extension 
would thus be to test the effect of cross-boundary market accessibility on the productivity of firms near 
border areas. 
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captures purchasing power. In both cases, the lighter the color, the smaller the market. 
Table 11 compares the size of the potential market across Mexican state capitals and for 
the south's major cities. The lightness of the last map and the numbers in Table 11 show 
the thinness of markets throughout the southern states, and the absence of any potential 
for agglomeration economies. 

Map 7. Thin Markets for the South: Accessibility Index-A Combination of Transport 
Network and Population Density 
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Source: Deichmann and others, 2002 
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A major interest of the measures of market access is that they allow us to test for the 
actual importance to firms of this market access. The two alternative access indicators 
yielded almost identical results, so the results are discussed using the GDP market 
access indicators. This indicator provides an index measure of the size of the potential 
market that can be reached from a particular point, conditional on the density and 
quality of the transport network within that region. Using the entire ENESTYC sample, 
the coefficient for this indicator is estimated to be 0.006 and statistically significant. This 
suggests that a 10 percent increase in market access will increase labor productivity by 6 
percent. In financial terms, this means that, in general, a percentage increase in market 
access will enhance productivity by 1,530 pesos/worker. 
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Map 8. Thin Markets for the South: Market Potential-A Combination of Transport Network, 
Population Density, and GDP per Capita 
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Source: Deichmann and others, 2002 

Market Potential in the 
Three Southern States 

-cldallars 
25 25> 1.000 S.000 SDJIClO tllD,000 

;{,;!&~# 
CHy poiualien, 2000 
(-) 

• 50-100 
• 100-500 
e 500-1,000 
e 1,000 • S.000 
• >5,000 

--

The importance of domestic market access varies between micro- and 
nonmicrofirms. It is a significant determinant of productivity for microfirms, for which a 
10 percent increase in access to markets is estimated to enhance productivity by 13 
percent. This translates into a productivity gain of 1,630 pesos/worker for a 10 percent 
increase in the market access indicator. However, market access is not a significant 
determinant of productivity for nonmicrofirms. In other words, there is no evidence to 
support the importance of domestic market access for nonmicrofirms in Mexico. 

The estimates of the impact of improvements in market access mentioned here are 
largely illustrative. A given percentage increase in market access cannot easily be 
translated into a policy-relevant variable such as a certain amount of required 
infrastructure investment in pesos. This is because the market access indicator is 
essentially "unitless," and infrastructure investment is location-specific and will have 
different effects in different places. However, GIS techniques could be used to assess the 
potential effect of alternative infrastructure projects on market access, which can in tum 
be converted into an estimate of productivity gain. 
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Table 11. Comparing Market Access Indicators between the Main Cities of the South 
and the Rest of the Counhy-Slim Pickings 

City 

Mexico City M.A. 

Toluca M.A. 

Cuemavaca M.A. 

Monterrey M.A. 

Guadalajara M.A. 

Puebla M.A. 

Queretaro M.A. 

Leon 

Juarez 
Aguascalientes M.A. 

Tijuana M.A. 

Chihuahua 

Torreon M.A. 

Merida M.A. 

San Luis Potosi M.A. 

Veracruz M.A. 

Tampico M.A. 

Mexicali Conurb. 

Ahome Conurb. 

GDP Accessa 

179,794 

134,630 

117,117 

48,850 

37,152 

30,237 

22,628 

20,746 

12,219 

11,609 

10,433 

10,354 

10,170 

9,412 

8,539 

7,648 

5,890 

5,621 

3,523 

Municipal Population 2000 

15,722,707 

1,088,127 

702,634 

2,674,297 

2,970,137 

1,823,602 

773,168 

1,020,846 

1,187,275 

738,391 

1,656,068 

657,935 

906,268 

844,613 

847,152 

708,842 

718,100 

893,590 

693,775 

a. These figures only include domestic markets, and as such severely 
underestimate 
the market access potential of border towns. 
Source: Deichmann and others, 2002. 
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VI. A Recipe for a Problem 

We have seen the southern states as a region whose productive and physical 
infrastructure is characterized by a number of elements that, when put together, makes 
growth and development difficult. In summary those elements are: 

• Small size firms 
• Low productivity 
• Low quality of production 
• Longer distances to markets 
• Lower travel speeds-hours/km 
• Higher transport costs-ton/km 
• Small natural markets 
• High dependency on the public sector. 

A number of factors are contributing to the elements of that recipe and are obstacles to 
increased economic activity. Among them are: 

• High fragmentation of ownership of fixed assets, which makes it difficult to 
capture significant economies of scale in both production and 
commercialization-themselves key ingredients . for successful primary sector
based economies. 

• Deficient quality standards, real and perceived: high variance, inconsistency, 
scarce certification, metronomy, and standards. Again, good performance on this 
account is a key ingredient for successful primary sector-based economies. 

• Disjointed economic activity, with poor coordination and integration within the 
supply chain, both vertical and horizontal, and a surprising lack of effective 
anchors for local development. 

• Insufficient use and exploitation of those anchors that do exist (for example, 
tourism in Guerrero and Oaxaca). 

• Limited access to markets: weak distribution chains; lack of reliability, market 
intelligence, and strategy in commercialization. 

• Costly and deficient logistics, hindered by poor and costly physical 
communications within and across the states. 

• Weak entrepreneurial tradition that limits extent of engagement in new, 
potentially successful activities and growth of existing ones. 

• Misguided assistance programs and strategy, which have prolonged the 
problems rather than corrected them. 

• Large state participation as oxygen but difficult to sustain. 
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• Low levels of technology adoption. 

• Low educational base of labor force. 

The interplay among the factors described above is at the root of the lack of economic 
development of the southern states. This situation calls for an integrated and coherent 
strategy of interventions. As such, it will be the interplay of coherent interventions that 
will create the conditions for a revival of those states. 

VII. Policy Recommendations: The Vision Is a Difficult, Long March 

In the short run the strategy should be to build on the sectors showing promise. This 
entails tackling the main constraints to growth and productivity improvements in agro 
and agro-industry (including forestry and fisheries), tourism, and manufacturing, 
which, in tum, requires reducing costs, improving productivity and quality, and 
developing more effective commercialization and marketing. No one single intervention 
could do this. Rather, the need is for a realistic and coherent package of measures that 
together can provide the required impetus and incentives to move the region forward. 
While geography matters, it does also in subtle ways and in and of itself need not be a 
determinant of stagnation. Suggestions for the building of that package follow: 

• Address the thorny land issue., This step is critical for land-based activities, 
including agro and forestry. The highly fragmented and community-based land 
tenure system is a key obstacle to improving yields and productivity and 
facilitating reconversion. While this cannot be changed overnight, an initiative to 
show the benefits of cooperation and voluntary consolidation of land holdings 
can be implemented. It should start small and in those comml,1llities more prone 
to accept change, with the idea of using the demonstration effect to persuade 
additional comm.unities. The government could play the role of honest broker, or 
even consider a program of phased-out guarantees to minimize risks to both the 
communities and the private sector in the early stages. 

• Improve the infrastructure network. Physical communications is a major 
bottleneck in the southern states. While a comprehensive improvement is not 
possible, there is a need to prioritize the bottlenecks in terms of economic impact. 
The major effort should be in completing the linkages of the major network, the 
coastal ring, and the access to and development of ports. Table 12 proposes some 
options for the region's ports, and an extensive list of possible projects is 
presented in Annex 2. 

• Infrastructure is essential but not sufficient. To reap the benefits of an 
improved infrastructure network, the southern states need to improve their 
production and service offerings, which are now deficient. Both efficiency and 
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equity considerations call for increasing the base of producers integrated into the 
supply chain. 

Table 12. Ports in the Southern States and Potential Improvements 
States and Ports 

Guerrero 
• Acapulco 

• Zihuatanejo 

• Vicente 
Guerrero 

Oaxaca 
• Salina Cruz 

• Huatulco 

Chiapas 
• Puerto 

Madero 

Current Activity Growth Potential 

-Tourist port: Cruise ships. -Commercial port closest to the center 
-New car exports (main port for of the country, but limited in operations 
this activity on the Pacific side). of commercial freight. 

-Tourist port: Cruise ships that -Construction of a dock for cruise ship. 
anchor out to sea. 
-Fishing port. -ff it could offer freight services; it 

would be the commercial port closest to 
the center of the country, and one with 
excellent road communication. 

-Petroleum 
petroleum 
( cabotage ). 

exports, and -Development of a port for oil tankers, 
by-products eliminating risks in the use of floating 

docks. 
-Important refinery within the 
locality. 
-Commercial port. 
-Low level of utilization in dry 
freight. 
-Tourism port, local operations. 
-Large cruisers that anchor out to 
sea. The number of visitors is 
decreasing. 

-Main activity is fishing. · 
-Regional commercial port with 
low level of utilization. 
-Registers high level of 
obstruction because of poor 
functioning of breakwaters. 

-Develop its use as a port for freight in 
the trans-isthmus crossing Pacific Gulf 
of Mexico; coordinating operations with 
the port of Coatzacoalcos on the Gulf. 

-Construction of a dock for cruisers. 

-Consolidation of a fishing agro
industrial park (tinned, packing, flour). 
-Use of the large available areas (more 
than 800 hectares) for the settlement of 
industries that export products to 
Central and South America. 

Source: Felipe Ochoa y Associados. 

• Improve quality standards. A program to promote awareness of the importance 
of quality issues and to improve product quality and appropriate certification, 
standards, and metronomy should be a high priority. A first phase of the 
program should consist of creating regional accredited offices with the capacity 
to certify quality standards. A second phase would entail linking producers with 
federal extension services and developing outreach programs to help producers 
increase their quality, by transferring knowledge already existing elsewhere in 
Mexico to the southern states. This could have a major impact on increasing 
demand and opening markets. 
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• Develop anchors of subregional development. The region needs to effectively 
anchor local development around a theme and a major organization or 
enterprise. The public sector has a role to play in facilitating the location of such 
an anchor-when not in place-and to provide incentives for the collaboration 
and learning process with the smaller related firms, on account of spillovers and 
synergies. Salient examples are some of the major tourism firms in Acapulco, a 
recently established furniture company in Oaxaca, or the mango and mezcal 
producers of Guerrero. 

• Broaden the supply chain and facilitate clustering. Special efforts are warranted 
to facilitate clustering development of existing economically viable products, 
particularly through an outreach program to bring the now excluded small and 
medium enterprises (SMEs) and small producers into the supply chain. The 
demonstration effects of the benefits of an increased degree of associativity, long
term relations, and information and knowledge spillovers are quite significant. 
Moreover, associativity in components such as purchasing of inputs, marketing, 
and commercializing and identifying markets, reaps economies of scale and 
reduces unit costs. Guidance on quality and productivity efforts and standards is 
also warranted. 

• Reduce logistics costs. There is an urgent need to break the cartelization of 
commercialization and distribution channels. This requires completing the 
deregulation at the state level of freight transport. In addition, the quality of the 
supply of freight transport service, now quite deficient particularly for time
sensitive products, needs to be improved. 

• Understand the market-making markets. Improvements in the above, 
particularly in quality and reliability, and an anchoring system, should make it 
possible for the southern states to capture an increased share of the quasi-captive 
markets. That could have a major and quick impact. Finally, analyzing the 
upcoming opportunities that increased integration - if and when brought by the 
Plan Puebla Panama-:Should be an integral part of the strategy. 

• Phase out old-fashioned aid-promote incentive-driven interventions. 
Significant efforts are needed to facilitate and induce reconversion of economic 
activities, such as coffee, corn, coconuts, and, to less extent, sugarcane. The future 
of these products is questionable, and there are attractive alternatives. Financial 
and technical assistance should be provided but matched by outcomes and a 
phase-out strategy. 

• Build from success. Build on isolated successful experiences, products, and areas 
- forestry, mescal, melons, mangos, and so forth. The initial focus would be on 
those firms whose products are active and successful in the export market, and 
the objective ought to be to expand the export base, and to pass the learning to 
similar firms through real or virtual clustering efforts. 
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• Maintain rural roads to access markets. Rural transport services are nonexistent 
or unreliable in most areas, because rural road networks are generally in poor 
condition, making access to markets of rurally produced products extremely 
costly. This issue is developed in more detail in the Rural Infrastructure Note. 

• Develop a pipeline of high-priority infrastructure projects designed for 
·effective public-private partnerships. A plethora of projects and initiatives have 
been mentioned, some of which are described in Annex 2. As it stands, it is a 
shopping list rather than a prioritized work program. The need now is to design 
a strategy, through which projects can be prioritized. An effective approach 
would strengthen the strategic planning process, emphasizing spatial and 
sectoral interactions, particularly substitution effects, potential synergies, and 
efficiency versus equity tradeoffs in order to prioritize the most effective 
programs. It would also build up project finance capacities to support such 
planning processes and to develop pipelines of bankable projects. 

• Strengthen the strategic planning process. A strategic planning exercise is 
needed that is aimed at formulating a new spatial development strategy through · 
an innovative "holistic and geo-economic" approach emphasizing environmental 
sustainability and private participation when feasible. It should identify a set of 
public and private investment opportunities in strategic sectors, focusing on 
investments that are able to produce significant synergic and spillover effects for 
. the rest of the economy in the region, inducing systemic improvements of the 
economy and reducing the regional and social disparities. Further work should 
consider addressing the complexity of spatial and sectoral interactions, 
particularly with respect to the relative competitive advantages of the region and 
sectors. This planning process also needs to address the issues of regional 
integration. As previously noted, the high logistics costs in the region, resulting 
in particular from infrastructure bottlenecks, are important obstacles to the 
development of regional trade. 

• Build up infrastructure planning and project finance capacities in sector and 
state administrations to develop pipelines of bankable projects. The planning 
capacities of federal sector and state administrations need to be strengthened. 
With some exceptions, the allocation of public resources is mostly determined or 
at least largely influenced by political considerations. And because of the lack of 
cost-benefit analysis and project finance experience, there is little incentive for, 
and actually many obstacles to, private sector involvement. The next steps could 
be to: (a) develop a few pilot demonstration projects; (b) promote the creation of 
such counterpart units in the infrastructure sectors of the federal administration 
and in the states' planning secretariats; and (c) effectively develop such pipelines 
of bankable infrastructure projects. Overall, Table 13 summarizes the main 
economic conditions and recommendations for the Southern States. 
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Table 13. Summary of Economic Conditions and Recommendations for the Southern States 

State 

Guerrero 
Economy not 
very diversified, 
both at sector and 
regional level 

Main Economic Activities and Main Short- and Long-Term · Structural Change 
Characteristics Challenges 

Tourism: Concentrated in 
Acapulco, Ixtapa
Zihuatanejo, and Ta,cco. 

Agriculture: 

Com, 
mangoes, 
cucumbers 

copra, coffee, 
melons, 

-Low levels of productivity 
-Levels of self-sufficiency 

-Consolidate and diversify 
its economy to other 
geographic points. 
-Develop forestry potential. 
-Integrate tourism-based 
initiative. 
-Promote more linkages 
with other sectors of the 
state economy. 
-App;ropriate local quasi
captive markets. 
-Increase productivity and 
performance as an answer 
to grains imports. 

-Transform productive 
structure to promote the 
manufacturing sector. 
-Promote manufacturing 
production for export, the 
engine of growth. 
-Integrate the state into the 
NAFrA corridor. 



Oaxaca 
Economy based 
on low-growth 
primary 
activities. Extend 
supply of 
substitute 
products and 
price volatility. 

Chiapas 
Large population 
groups in 
dispersed 
communities 
with integration 
difficulties. 

For all three 

Tourism 
-Sector with state 
importance, with 
exploitation restrictions. 

Agriculture 
-Corn, sugarcane, coffee, 
mangoes, limes, pineapples 
-Low levels of productivity 

Tourism 
-Potential 
opportunities 
-Diversity of concepts 

and 

-Less relative importance in 
the volume of tourists 

Agriculture 
-Coffee, corn, bananas, 
mangoes, cacao 
-Low levels of productivity 
and inefficiency in the 
commercialization of 
products. 

-Diversify products; 
promote other regions of 
production. 
-Develop forestry and 
fisheries potential. 
-Integrate other subregions 
(mostly coastal) into 
tourism activity. 
-Art & craft integration, 
expansion and promotion. 

-Promote the border region 
as a zone of economic 
development, ideal center 
of the Puebla-Panama Plan; 
door to Central America. 
-Infrastructure services for 
the foreign trade along the 
border. 
-Exploitation of the fishing 
resources and its agro
industry. 

-Provide incentives for 
anchors. 
-Improve quality and 
certification. 
-Integrate supply chain. 
-Prioritize infrastructure 
investments. 

NAFTA: North American Free Trade Agreement. 
Source: Authors' own elaboration. 
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-Optimal use of the forms of 
tourism: beach, archeology, 
colonial art, culture, and 
gastronomy. 
-Importance of state getting 
closer to the center of the 
country through improved 
communication. 
-Greater diversification of 
services and tourist 
expenditure. 
-More linkage between 
tourism and other economic 
activities. 

-Axis of development of new 
external markets (Central 
America) and intermediate 
industrial forms. 
-Tourism exploitation fully 
planned. 
-Full development of the 
Tehuantepec isthmus 
supported in its tricontinental 
strategic localization. 

-Implement program to 
reconvert traditional agro
products to nontraditional. 
-Facilitate coordination of 
land tenancy. 



Cafiada 

Mixteca 

Sierra Sur 

Costa 

lstmo 

Sierra Norte 

Papaloapan 

Valles 
Centrales 

unicade 
Puebla 

Unicade 
Guerrero 

Annex 1 Regional Analysis of Transport Issues 
Source: Felipe Ochoa y Associados. 

Regional Analysis of the Transport Infrastructure in Oaxaca 

184 69.7 

300 

319 

457 2 

565 183.8 21 

147 

254 187.0 

439 193.4 

150 

248 

Montaiiosa 

Montailosa 

Montaiiosa 

Montana media y planicie 

Montana media y planicie 

Montaiiosa 

Montana atta, media y 
lanicie 

Lomerfo y meseta 

Montailosa 

Montailosa 

Agricultura (cafe) 

Agrapecuaria (maiz. frijol, trigo, bovinos) 

Silvicultura, Agricultura 

Turismo, agricultura (cafe) 

Agricultura, minerfa 

Silvicultura, agricultura 

Industrial agropecuaria 

lndustria, turismo, agricultura, .comercio 

Agricultura 

Agricultura 

1 Son aeropistas. 
Fuente: lnvestigaciones Econ6micas, BANCOMER. SCT, De1egaci6n en Oaxaca. Estimaciones FOA Consultores. 
* Se refiere a carreteras pavimentadas en el ailo 1994. 

Regional Analysis of the Transport Infrastructure in the State of Chiapas 

1 . Refers to runways. 
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lstmo-Costa 363 

Frailesca ·270 
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Unicade 49 Taba&OO 

228 1 Montana media y Agncultura y ganad.,ia (platano, calla, cale y 
. .. 1 .. . plaricle mango) 

45 

96 1t 

I 
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178 

11 

44 ··I 

Monta/losa 

MontalloSa • ... 

Agricullura (cats, ~l 

Agricullura (rnalz, calia, mel6n. cale) siMcultura 

E>cplotacl6n pe\rQlera (gas). agropecuaria 
(platanO, ca16, came boVina) 

Turismo, agropecuaria(mafz, cale, bovinos) 

Ag,opec:ue,ia (calla, rnalz, bovinoS); Turlsmo 

~ costera .·· Ganaderfa. Agricultura (mafz, y mango) 

Agricultwll (mafz) .. 

Montallosa .. · Turismo, Agropeooaria (rnalz, Frijol, porcinos). 

.. .·. 

Montallosa Agricultura 

63 

Agricola y forestal 

Agricola y forestal 

Silvicultura 

Turisrno y pesca 

Industrial, pesca, mineria 

Silvicola 

Agroindustria, industria forestal 

Maquila, agroindustria, forestal 

Agricola, maquila 

Agricola 

Agricola. agroinC1IS!rlal y 
pesquero 

Agroinduslria 

Turismo, agroinduslria 

Petr61eo y agroinduStria 

Turism9, agroindustria 

Turtsmo, agroindustrfa 

Agroinndustria, pesca. turismo 

Turlsmo, Agroindustria. 
Sivilcultura 

Agroinduslrias 

Source: Economic Research, BANCOMER SCT, Chiapas OfficeDelegaci6n en Chiapas. 
Estimations FOA Consultores. 
* Refers to paved roads in 1994. 



64 

Regional Analysis of the Transport Infrastructure in the State of Guerrero 

Tierra 410 Caliente 
11 Montana media Agricultura y ganaderfa (platano, cafe y mango) Agricola y agroindustrial 

Norte 818 140 11 Montaflosa Agrlcultura (cafe, malz), silvicultUra Agroindustria 

Centro sn 11 Montaiiosa Agricultura (maiz, cafe) silvicultUra Agroindustrla 

Montana 289 Montaflosa Agropecuaria. (cafe, marz, came bovina), Agroindustrla silvicultura 

Costa 686 Grande 
2' Montana media y Turlsmo, agropecuaria (malz, mango, coco, Turismo, agroindustria, pesca planicie costera bovlnos) 

Costa Chica 563 
Montana media y Agropecuaria (caila, mafz, coco. bovinos); Turismo, agroindustria, pesca 
planicie costera 

11 

Acapulco 284 
Montaiiamedia y Turismo, Agricuttura (malz; y mango) Turismo, agroindustria; pesca ptanicie costera 

1 Refers to runways. 
2 Refers to tourism and fishing ports 
Source: Economic Research, BANCOMER SCT, Office in Guerrero. Estimations FOA 
Consultores. 
* Refers to paved roads in year 2000 
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Annex 2- Potential Projects for the Economic Development of the Southern States 
Source: Felipe Ochoa y associados 

Guerrero 

1 Oesarrollo Turfstico de la Costa Gobiemo del Estado. 
Secretarfa de Desarrollo 
Econ6mico 

Aprovechar el enlace de la Costa del Estado con la carretera Uruapan-L.azaro 
Cardenas, facilitando 1a atraccion de turismo del Bajfo y promoviendo et 
desarrollo de los atractivos turfsticos de la Costa Grande. 

2 Aeposicionamiento del Puerto de 
Acapulco 

FONATUA. SECTUA, 
Erq:>resarios, Autoridades 
Estatales y Municipales 

La irnagen del puerto se ha deteriorado motivado por un crecimiento urbano 
desordenado, que ha provocado insuflciencia vial, transporte publico insuficiente 
y deterioro arriliental de. la Bahia de Acapulco. Las autoridades y empresarios se 
han coordinado para poner remedio a esa situaci6n meciante el estudio "Plan 
Sectorial de Oesarrollo Turfstico de la Zona Metropolilana de Acapulco". 

3 Puerto Marftirro de Cabotaje 
Vtcente Guerrero en T ecpan de 
Galeana 

Secretarfa de Desarrollo 
Econ6nico del Estado 

8 Puerto de Acapulco presenta serias restriociones para el manejo de carga 
general (actualmente opera autom6viles nuevos unicamente), por su prioridacl 
turfstica. Apoyarfa la zona del Centro del pafs, representanclo la manor distancia 
deacceso. 

Se identifica un rnercado de 1 mill6n de ton al anode productos de Guerrero: 
Minena. Madera. melon, mango, coco. 

4 Construccion muelle fiscal y 
terminal maritima en Zihuatanejo 

Gobierno del .Estado 
Programa Estatal de 
Desarrollo 

Zihuatanejo recibe cruceros mar adentro, inhibiendo el desarrollo turfstico de este 
segnento de.mercado. 

5 Planta de beneficio de plata 

6 Maquiladoras de confeccion 

Secretarfa de Oesarrollo 
Econ6mico 
Gobierro del Estado. 
Secretarfa de Desarrollo 
Econ6mico. Principales 
Acciones 1999"20001 

Se puso en operaci6n la planta Rey de Plata en Tehuixtla con ma inversion de 50 
mil.tones de d61ares.y una generaci6n de 467 errpleos. 

Como estrategia dediversificacion econ6micase puso en operaci6n el.Programa 
Promotor de la lncilstria Maquiladora de Confecci6n: Se han instalado 20 
erq:,resas que dan 8fll)leo a 9,.270 familias, con una inversi6n de .130 millones de 
pesos en los municipios de lguala, Tepecoacuilco, Atenango, Taxco, 
Chilpancingo, Chilapa, Citlala y Acapulco. 

Identificaci6n de Proyectos de Desarrollo Econ6mico en la Region de Estudio (2/3) 

Oaxaca 

Reconfiguraci6n de la Refinerla de 
Salina Cruz para incrementaret 
volumen.de petrollferos obtenidos, 
y su transpQrte por capota~ a 
destinos det Pacifico mexicano 

8 Siderurgico Tehuantepec 

9 Ampliaci6n de la capacidad 
turistk:a en Huatulco e lnstalaci6n 
para cruceros turisticos 

10 Corredor Transistmico 

12 Maquiladoras Textiles 

Fondo Nacional al 
Turism<> (FONATUR) y 
Secletarla de Desarrollo 
. Econ6mlco del Estado 

Secretarla de 
Comunlcacionel; y 
Transportes. 
Plan Puebla-Panama 

Existen importantes yacimientos de mineral de hierro en el tstmo que el 
oonsorcio acerero planea explotar, El proyecto. se ha dlferido por problemas 
financieros. 

La zona preserita oportunldades c:te inversi611. La nuevaautopista Oaxaca
Huatutco, presentara mayores oportuntdadespara ta atracci6n de turismo del 
oentro del pals . 

FONATUR. ha orientado rea.irsos para el Desarrollo de un centre lntegratmente 
Planeado en Bahias d!I HuabJlco. Se espera .partieipaci6n de lainversi6n 

· prlvada para el crecimiento de ta oferta tur!stica y visitantes. 

Se plantea 11nmputsar una secci6n con rnasa critica de atractivos, incluyendo 
eoo a.iartos d!l.hotel, incrementandose la capacidacl de Huatuloo en un ,25%. 

· El proyecto deenlace.6.Puente terrestre$8 ha estudlado desde haoe verios 
ailos. Apoyarfael Oesarrollo lntllgral def lstmo de T ehuantepec, al requerir 
acceso y desa!lojo de carga local, de aa.ierdoa proyectos que se establezcan 
en ta zona, y ayudar(a a la operaci6n transcontinental de carga oontenerizada. 

Secretaria de Desarrollo Alraer parte del f11,1jo tllrfslico de la zona Centro del pals que llega a Acapulco a 
Econ6mico del Estado ·. traves de laAutopista del Sol hacia los atractivos turisticos de la costa de 

Oaxaca y promover Sil desarrollo. 

Secletaria de Desarrotlo El estado cuenta con mano de obra abundante y 111 gobiemo del estado esta 
Eoon6mico del Estado dando facilidades para su instalaci6n. Este tlpo de maquila no requiere estar 

ubica enJa fronte~ pues sus requerimientO!I de t4:ICl10logfa son minimos. 
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Identificaci6n de Proyectos de Desarrollo Econ6mico en la Region de Estudio (3/3) 

14 AP! en Puerto Madero 

15 P1antas ·Procesadoras de 
Pescado 

16 MaquiladorasTextiles 

I Plan Puebla-Plnlna, Pr0')'8Cto propuesto por el Plan Puebla -Panama y retomado enChiapas V1Si6n 
! . Fanento Ecoo6mioo de 2020 solidtando SU 81"f1)1iacl<ln. 
! Chiapas y Fonau 
' I Plan Pueb1a-Parwna v 
' Coor<lnacial General de I Puertos v Marina I Mercante deSCT 

I . Secrelarfa de Desarrollo 
i . Econ6mico del Estado 
i 

! Secrelarfa de Desarrollo 
i Econ6mico del Eslaclo 
! 

La scr es1a reaJizalcbel estucio para 1a redefinici6n del Prograrna Maestro de 
Desarrollo del puerto a la luz del Plan ~Pll'l!llila. 
8 Plan Puebla· Panama CiOlden1>la dentro de SU~ civelsas obras 
COITIO son la prolongaci6n de las 8SOllleras, rehabllitacicln de lllJ8lles Y el 
<hga(b del puerto. 

En el Prcl!,ama Chiapas Vrsi6n 2020 se rec::anienda su inslalacion en las 
ciudades de Pijjiapml y Tooala. Se cuenta con el apoyo de ocean Garden. 

8 estado cuenta con ·maio de obra abuldante y el ·gobiemo esta1al esta dando 
facilidades Y pranoylendo SU irislalacl6n. 

Sfntesis: Principales Proyectos de Interes Estatal y Nacional 

La reconfiguraci6n de la refineria de Salina Cruz, el corredor de transporte del lstmo de 
Tehuantepec y ·el Desarrollo turistico de la costa, son los proyectos identificados como 
de mayor impacto en la zona de estudio 

Prinicipalea Proyectos de lnversi6n Ubicados en la ZOna de Estudio 

,, 
Q Megaproyeclos 

o Pro os 

1 Oesam>lo turistia> de la cosla 

2 ~-de Acapulco 
$ Puerto de ~jo \llconleGuerrero PO!luario 
4 Tmninaldeauc:eras.,~ Tulfslico 
5 P-debeneficiode plala .Mi>ero 
6 Maquiladoias de conlecci6n lnduslria T8"til 

10 Conwdordo Tnw1-
11 
12 ~Tullos 

14 APlenPuelloMadero PGl!uarb 

15 ·Paa& p,.-udf>pescado P~ 

16 Maquiladonls T- Industrial-

La necesidad de reducir la im.portaci6n de combustibles, permitiendo dar valor 
agregado al petr6leo del pais, ha llevado al desarrollo de importantes inversiones en las 
refinerias del pais. Se espera se inicien en este afto la reconfiguraci6n de las refinerias 
del Sureste: Minatitlan y Salina Cruz · 
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Reconfiguraci6n de la Refineria de Salina Cruz, por parte de PEMEX 
• Mexico mantiene un deficit importante en lo que a las necesidades de productos 

petrolfferos se refiere (gasolina, diesel, otros), importando estos productos del 
exterior. 

• Ante tal situacion, desde el afio 1995 ha canalizado recursos para responder al 
incremento en la demanda de combustibles. El proyecto de reconfiguracion de 
refinerias se ha convertido en un proyecto prioritario y estrategico para PEMEX 
Refinacion. 

• El Programa de Reconfiguracion de refinerias se dividio en 3 fases. La primera 
corresponde a la refineria de Cadereyta concluyendose los trabajos en el afio 2000, 
{1,200 millones de dolares); la segunda fase que concluye este afto 2002 incorpora la 
reconfiguracion de las refinerias de Madero, Tula y Salamanca. La tercera fase 
incluye a las refinerias localizadas en el Sureste: Minatitlan y Salina Cruz. 

• Recientemente se anuncio que en este afio se licitara la reconfiguracion de la 
Refineria de Minatitlan, con un requerimiento de inversion de 11,000 millones de 
pesos. 

• La reconfiguracion de la refineria de Salina Cruz permitira a la empresa la obtencion 
de un mayor volumen de combustible para abastecer las necesidades de estos 
productos en la zona del Pacifico Mexicano, a traves de ductos y transporte maritimo 
de cabotaje. Esto podria ocurrir a partir del 2003. 

La importancia de la actividad turistica en la region en estudio debiera de ampliarse 
a otras zonas, diversificando su alta concentracion geografica. La construccion de 
accesos carreteros seguros y de altas especificaciones pudiera acercar a los diferentes 
puntos turisticos de la Costa de Guerrero y Oaxaca a los importantes mercados 
nacionales del centro y Bajio del pais. En .este ultimo caso, a traves de la autopista 
Morelia-Uruapan-Lazaro Cardenas, por ejemplo. 
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Desarrollo Turlstico de la Costa del Pacifico Sur de Mexico 

N" Proyecta 

1 Carrelera Zihuatanejo-
Feliciano lamnliac16nl 

2 Autoplsta Acapulco -
Zihuatanejo 

3 Aulopiala Acapulco -
Puerto Escondido-
Huatulco 

4 Autoplsta oaxaca-
Huatulco 

Total 

-~~ 

- P,oyaclo8 de lnlraastluctura Delonadoras 
del Desanollo Tu,fstico 

R Zona del Magaproyecto Twlslico 

Fuente: Plan de Desarrollo del Gobierno del estado de Oaxaca, 1998-2004. 

Existe, potencial en la zona de estudio para el establecimiento de grandes proyectos 
siderurgicos. Los yacimientos mineros de mineral de hierro en el estado · de Oaxaca ha 
considerado importantes proyectos de inversi6n en este sentido; actualmente el proyecto 
se ha diferido por problemas financieros del inversionista interesado 

Prayecto Siderurgico Tehuantepec 
• Ligado al consorcio Grupo Acerero del Norte; propietarios de AHMSA 

• Se desarrollaria en 2 localizaciones, Zaniza ( Regiones Sierra Sur) y Salina Cruz 
(Regi6n Istmo) 

• El proyecto implica inversiones sustanciales en varias etapas: 

a) operaci6n minera y mineral de hierro 
b) planta de reducci6n directa 
c) talleres de aceraci6n con proceso de colado continuo 
d) Llneas de rolado de aceros en caliente 
e) planta de generaci6n de energfa electrica a base de coque de petr6leo 
f) Planta de desgasificado para acero liquido 
g) sistema de ductos para el transporte de gas natural. 

Longltud 
llnnl 

70.0 

237.0 

511.0 

328.0 

1,148.0 
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• Se producirian 4 millones de toneladas de fierro esponjoso anualmente 

• Se estimo en el afto 1998 una inversion de 2,505 millones de dolares, a ejercer en 5 
aftos 

• El proyecto pudiera representar en la zona del istmo amplias oportunidades de 
desarrollo por sus efectos multiplicadores. 

Quiza una de las posibilidades futuras de desarrollo potencial para la zona lo constituye 
el aprovechamiento de la ubicacioii estrategica del Istmo, para la instalacion de 
industrias. 

Desarrollo industrial del Istmo 
El potencial estrategico del Istmo puede detonarse a traves del desarrollo industrial de la 
zona, la cual cuenta con abundantes recursos naturales , industria petrolera, mano de 
obra abundante y localizacion estrategica para el comercio intemacional, ademas de ser 
region muy atractiva para participar en el incremento de intercambios comerciales que 
se deriven del TLC con Estados Unidos y Canada y con la Union Europea. Por contra, 
tiene tambien fuertes debilidades, entre las que se cuenta la carencia de infraestructura 
urbana de apoyo y los problemas de indole politica que se suscitan en la region. 

Las ramas industriales que se estima pueden establecerse en el Istmo son, para la 
parte norte ligada a Coatzacoalcos, las de alimentos procesados y productos quimicos en 
el corto plazo y en el mediano y largo plazos las de equipo y accesorios automotrices, 
maquinaria y aparatos electricos y electronicos. En Salina Cruz, las ramas que podrian 
instalarse en el corto plazo son las de textiles y muebles y en el mediano y largo plazo las 
de materiales y maquinaria y aparatos electronicos. Ello requiere un intenso programa 
de promocion e identificacion de empresas para instalacion en la zona. 

A titulo ilustrativo, puede sefialarse que el establecimiento de industrias para el 
mercado domestico y exterior y de maquiladoras puede generar adicionalmente trafico 
portuario en el contexto de un puente terrestre en el mediano y largo plazo. Se estima 
que la maquila en el Istmo del 1% de las exportaciones de Estados Unidos hacia Asia y 
las importaciones de ese pais desde Japon tendria un valor de 1,200 millones de dolares 
y generaria un movimiento potencial del orden de 124 mil TEU'S al afto para el puente 
Terrestre. 

Como apoyo al desarrollo industrial del Istmo se pretende complementar la 
Infraestructura existente actualmente en el corredor de transporte entre los Puertos de 
Coatzacoalcos y Salina Cruz como "Sistema Conjunto" de Transporte 
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Corredor Transistmico 
Coatzacoalcos {Terminal de Contenedores) 

lnfraestructura Equipo Portuario Ampliaci6n a futuro 
• 1 Posici6n de atraque de 250 m de longilud para 

carga contenerizada 
• No dispone de equipo especialzado para el manejo 

de contenedores 
• Una sagunda posici6n de atraque para contenedores ya 

construida de 250 m. 
• Prolundidadde 11 m • ~ipo menor en tielTa propledad de la cooperativa • El area de la tennlnal de contenedoras hasta 10.7 ha 
• Patio de contenedores de 6.1 ha. lnckJyendo 

consolas para contenedoras relrlgerados 
• Via ferroviaria 

A 
Veracru 

Salina Cruz {Terminal de Contenedores) 
lnfraestructura 

• 1 Posici6n de atraque de 275 m de longilud para carga contenerlzada 
• Profundidad 12 m 
• Patio de contenedores con una supe,ficie de 6.5 ha, con araa para 

ampliarse a 9.0 ha 

Equipo Portuario 
• 1 Grua de portico 
• 3 Gruas de maroo 
• Equlpo menor de apoyo 

• Completar equipamiento mayor hasta: 
2 Gruas de p6rtico 
4 Gruas de marco 

Transporte Terrestre 
lnfraestructura 

• Red ferroviaria (Knea Z) con 303 km. de 
longi!ud 

• Enlace a lnea G del ferrocanil (hacia el puerto 
de Veracruz) 

• Red canetera federal con 31 o km. de longitud 

Requerimientos 
• Rectlflcacl6n de via Ferraa 
• Construccl6n de laderos 
• Amplaci6n de galibos en puentes para doble 

estiba 
• Locomotoras y ~orrnas para contenedores 
• Reh-taci6n y ampllaci6n de la canetera 

federal 
• Opci6n de construcci6n a future de una 

autopista de cuota concesionada 

Ampliaci6n a futuro 
• Espacio para construir una segunda posici6n de atraQue para contenedores de 275 , 
• Area total de ampliaci6n hasta 11.7 ha 
• Completar equlpamlento mayor hasta: 

3 Gruas de p6rtico 
7 Gruas de marco 

Se han relacionado los principales proyectos de desarrollo econ6mico con proyectos 
planteados en materia de infraestructura del transporte. 

Proyectos de Impacto Econ6mico y Requerimientos de Transporte para su Consolidaci6n (V3) 
Son 4 las obras principales del circuito de carreteras que permitira la integraci6n dentro 

1 Desarrollo Turlstico de la 
Costa de Guerrero 

2 Puerto de Cabotaje VICenle 
Guenero en Tecpan de 
Galeana 

3 Teminal de Cruceros en 
Zihuatanejo 

4 Maquiladoras de 
ronfecci6n en Guerrero 

• Autopista Acapuco-Zilultanejo 

• Autopista Zihuatanejo-Feliciano 

• T ranstormacion de puerto 
pesquero a pueno comercial 
decabotaje 

• Construccion de teminal de 
pasajeros 

• Ciraito Integral de carreteras 
Guerrero 

• Aff1>1iaci6n Cd. Altanirano-
lguala 

• Conslruccion de carretera 
llapa-Marquelia 

• Conslrucci6n de carretera 
Olinala·Papalutla 

• Anllfiacion Acapulco-
ZitUl!anejo 

En proyecto 
En conslrucci6n 

En proyecto 

Enproyecto 

En proyecto 

Enproyecto 

En proyecto 

Enproyecto 

B Plan Puebla-Panama propane SU ampliacion. 
Servira para comuricar Zihualanejo con la autopisla Lazaro 
Cardenas-Uruapan-Morelia y "jalar" turismo de la zona del 
Bajfo hacia Zihuatanejo y la Costa Grande de Guenero. 

B estado de Guenero no cuerm con un puerto para el 
desalojo de sus productos por la via maritima ya que el 
Puerto de Acapulco, de operacion turislica principalmente no 
tiene capacidad de creciniento y el Puerto de Zitudanejo es 
totalmente turfslico . 

Aclualmente los pasajeros de cruceros que Hegan a este 
puerto son recibidos mar adentro lo cual inlibe el 
desarrollo de esta actividad turfstica. 

B ciraito benelicia principalmente a la actividad turistica, 
sin erma,go 8P<7)'8ni el desarrollo de Obas actividades 
productivas del Estado de Guenero . 

lnc:luida tambien en e1 Plan Puebla-Panama 

lnduida en el Plan Puebla-Panama 
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del estado de Guerrero, con una extension total de 613 kilometros. Permitiria otras 
opciones de acceso a la costa del estado en donde se concentra la actividad turistica, 
apoyando su desarrollo. 

Principales Proyectos del Circuito Integral de Carreteras en Guerrero 

·"""'---
Esbdode UGtb&; 

I 

N" Proyeclo a.,'.£.~ 
1 Acapulco-Zihuatanejo 

(ampliacioo) 
238.0 

2 Cd. Altamirano-lguala 
(ampliacl6n) 

184.0 

3 Tlapa-Marquelia 146.0 
(construcel6n) 

4 Ollnala·Papalutla 45.0 
. n\ 

Suma 613.0 

Fuente: Datos Viales 1999, SCT. 

Proyectos de Impacto Economico y Requerimientos de Transporte para su Consolidacion (2/3) 

Oaxaca 
................... 

-~~~·· 

5 Reconfiguracion de 
refineriaen Salina Cruz 

6 Bah/as de Huatulco y 
Desarrollo Turislico de la 
Costa de oaxaca 

7 Corredor Trans/Slnico 

• Teminaci6n de puerto pelrolero 
oonsistente en terminaci6n de 
rompeolas, construccic5n de muelles y 
dragado 

• Aulopista Acapulco-Bah/as de 
Huatulco 

• Aulopista Oaxaca-Salina Cruz oon 
ramal a Bahias de Huatulco (en 
negociaci6n) 

En proyec1o Propuesto por e1 Plan Puebla-Panama Servira para mejorar 
la operac:i6n de productos petroliferos en el puerto y a!J1)1iar 
capaciclad futura. 

En Estucio 

En Proyecto 

Estes l)l"l¥!CIOS seivirfan para fomentar la aclividad turfstica 
en la Costa de C>axaca (Puerto Escondido y Puerto Angel) 
en Bahias de Huatulco pues pemitirian el acceso de 
turistas proveniertes de la Zona Centro y de las ciudades de 
Puebla y Oaxaca. 

• Rehabililaci6n. acondcionamierto y En Proyecto lncllido en el Plan Puebla-Panama 
modemizaci6n del ferrocarril del lslmo 

• Mejoraniento de la carretera Salina En Proyecto lncluido en el Plan Puebla-Panama 
Cruz-Comzacoalcos 

• Equipanino de las terminales de En Proyecto lncllido en el Plan Puebla-Panama 
oonenedores de Coatzacoalcos y 
Salina Cruz 

• Aconcicionarrieo de los aeropuertos En Proyecto lncllido en el Plan Puebla-Panama 
de lxtepec y Salina Cruz 

• Librarriento de Salina Cruz En Proyecto lncluido en el Plan Puebla-Panama 
• Aulopista Oaxaca-Salina Cruz 

La extension de la autopista Mexico D.F.-Oaxaca-Salina Cruz (Huatulco) permitiria al 
estado de Oaxaca ampliar y diversificar su oferta turistica para la costa del Estado. 
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Principales proyectos Carreteros del Estado de Oaxaca 

Estado de Puebla 

A TehuaClln 

a Yuca1'n 

a lzucar de Matamoros 

,·-· ,. 
I 

' \ 
Estadode ·, 
Guerrero 

a -.,u 

' 

Fuente: Centro SCT en el Estado de Oaxaca 

Puerto Angel 

Estado de Veracruz 

.-

El libramiento Salina Cruz-La 
Ventosa se encuentra en 
constnicci6n 

Estado de Chiapes 

Proyectos de Impacto Econ6mico y Requerimientos de Transporte para su Consolidaci6n (3/3) 

8 Centro tuislico • Au!opista QcozoQ IElt Illa-UIS Oloapas En conslrucci6n Este ~o permitira la vinculacl6n del estado de 
irtegralmenle planeado . L.ongitud de 420 Ian • Chiapas con la Zona Centro de Mexico, con lo aial se 
Palenque-Cascada de • Se encuentra en SU fase promovera y desarrollri la actividad turislica 
AguaAzul inlermecia . Problemas financieros de la 

construc:tora han relrasado SU 
terminaci6n 

• Autopista Tuxlla-Sa, Crist6bal En construcci6n Permitira e1 acceso nlpido y seQI.B"O de 1os ttmas que 
visiten la capital del estado hacia las zonas tu"fsticas 

• Autopista Arriaga-Tuxlla En conslrucci6n Pennitira mejorar el acceso de la poblaci6n de Tapamila y 
de Centroamerica (Gualemala) hacia las zonas turisticas 
del estado. 

• Csrrelera Aniaga-1..a Ventosa En~o Pennitira mejorar la vinculacion entre Chiapas y Oaxaca y 
(llf11)1iaci6n) el acceso de la poblaci6n de este (itino hacia las zonas 

tu"fsticas de Chiapas . 

• Localizaci6n y conslrucci6n de Ill En~ La aclividad turlstica requiere de aeropuertos seguros para 
nuevo aeropuerto en Tuxtla Gwlrrez su promoci6n. Este ~o tambien esta incluido en Plan 

• Mejoramieno del aeropuerto en San 
Crist6bal 

En~o Puebla-Panama. 

9 lnstalaciones portuarias • Prolongaci6n de escolleras En~o La Secretarfa de Conulicaciones y Transportes esta re-
en Puerto Madero • Rehabililaci6n en muelles En~ estructurando el Programs Maestro del Puerto a la luz del 

• Dragado de rehabilitaci6n En~ 
Plan Puebla-Panama. Apoyaria el desarrollo de la zona, 
hacienda mas COl1l)8litivo las produc:tos agricolas de la 
regi6n, al reducir las costos de transporte 

La autopista Ocozocuautla-Las Choapas permitira al estado de Chiapas vincularse con la 
zona centro del pais en form.a rapida y expedita lo cual apoyaria a toda la actividad 
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economica del estado. Las autopistas Ocozocuautla-Arriaga y Tuxtla-San Cristobal 
apoyarian de manera importante al desarrollo de su actividad turistica. 

Principales Proyectos Carreteros del Estado de Chiapas 

• • 
a 8. BEll.OTE 

A . • 
utop1sta • 

Ocozocuautla-Las Choapas--""" • • 

• • 
ESTADODE • 1 

VERACRUZ •: • .,, _. 
- • • - • • _-,MALI.._, 

ESTADODE 1 

OAXACA i 

FUENTE: Centro SCT en el Estado de Chiapa~ 

ESTADODE 
TABASCO 

CD.HIDALGO 

• a FCO. ESCARCEGA 

M~~••••• 

GUATEMALA 

Se identifican asmusmo, otras oportunidades de inversion aprovechando 
principalmente las caracteristicas agropecuarias de la region en estudio. Sin embargo, 
no se relacionan proyectos precisos para su apoyo representando solamente 
oportunidades por las ventajas competitivas que presentan en su produccion 
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Oportunidades de Inversion de Apoyo al Desarrollo Economico Vinculado con el Transporte 
en la Region de Estudio (1/3) 

Guenero 

Desarrollo de proyectos Agroindustriale, de proaJC!os agrfcolas y 
pesqueros (empacadoras, lrigorfflCOS. congeladoras, harineras, etc) 

Se identlfican aliµ,as oportu1idades y proyectos con al!J)n nlvel de avance 
en la regkln: 

• Oaxaca, lntercaf6, Magdalena Apasco, Envase de Caf6 

• Oaxaca, Expotlaci6n de papaya maradol, Hrron persa y mel6n h6ney 
deu. 

• Chiapas, ProOJcci<ln y Procesamiento de horlalizas (melon, sancla. 
elite). 

• Ctiapas, fooalecirllentO del cluster agrolrwstrial de frutas tropicales. 
• Guern!ro, produccl6n y procesamierm de copra, cftricos (Hrron), 11182C81. 

Programa Integral de Expotlaci6n de HortaJizas 

La producci6n y elll)Ol1aei6n de hOrlalizas es 11111 aclivldad que va 
logrando lllll alta rentabilidad dada la gran aceplaci6n de dichos 
productos en los grandes mert:ados de C01161.fflO. 

El 6xlto del negoclo de pro<ilclr hortallzas es la rapid& recuperacl6n de 
la lnversi6n dado que su ciclo produclivo es rruy corto (2 a 3 meses). 
Aslmlsmo d'IChos productos alcanzan preciOS altos en los mert:ados 
intemacionales. 
Mellico ocupa el 12"1ugar a nlvel ITU'ldial en la produccl6n de hollallzas, 
con el 1.4% del vounen de la producci6n nu,daJ. 

Las 3 Enlidades Federallvas presentan condiciones favorables para el 
desarrollo de este tlpo de proyectos. 
Sin ent>argo, las dificullades que caracterizan a este tipo de proyectos, 
en la comercializaci<ln de los productos principalmente, <ificutan su 
c:oncesi6n . 
Ctiapas, en su visi6n 2020 propone la estructura fonnal de Ln cluster 
lnvolucrando a los actores pa,tieipantes. 
Los puertos marftimos y las areas portuarias disponlbles en Pio. Madero 
y Salina Cruz pemiten la localizaci6n de estos proyectos lavoraciendo la 
oportunldad del proctucto, materla prtma en la regl6n y mayores 
oportunidades para SU tralSpOlte C01l1)811tivo . 

La produocl6n RUldlaJ de mel6n, sandfa y chlle ha crecido con 11111 tasa 
media anual de casi el 5% en los ullimos 10 ailos. 

B estado de Guerrero ocupa el teroer lugar a nlvel nacional del1ro de los 
estados prowctores de melon. 
La ellpoltaC:i6n de mel6n del estado de Guenero se realiza actuaJmente 
por canetera, mediante el eff1)aqll8 del producto en cajas y su traslado 
en tracto carnlones refrtgerados (Thermol<ings). 

Oportunidades de Inversion de Apoyo al Desarrollo Economico Vinculado con el Transporte 
en la Region de Estudio (2/3) 

Guerreo 
Oaxaca 
Chiapas 

El clima de algunas regiones def estado de Guerrero como la ierra 
Caliente ha permltido que se alcancen rendimientos iguales 
superiores a los que se tienen en E.E.U.U. (23.3 ton/ha). cha 
regi6n existen Asociaciones de Productores Prlvados que n un 
esfuerzo importante con vohlrnenes de exportaci6n crecientesis 
ultimos ai\os. 

Atracci6n de industria maquiladora a la regi6n, apoyando la raci6n 
de empleo y la capacitaci6n en la industrla manufacturera, iente en 
la regi6n. 
Se identffican algLnos proyectos algunnivel de avance en la 
Regi6n: 

• Oaxaca,MobiliPiav11 S.M. Coyotepec muebles 

• Oaxaca.Indigo The.Jean Co, Soledad ETLA; 

• Oaxaca, maquilas ~ Sta Clara, Magdalenallpascq 
Confecci6n 

• Oaxaca,Karismalnt. CuilapadJalpan Confecci6n 

• Oaxaca,Delphi(arneses), OaxacaOax. Automotriz 
• Oaxaca, Maquilas TRF, Salina Cna:arrocerias 

• Guerrero, Maquiladoras, compromise de Gobiemo Estatal de 
ernpresas 

El costo de transportar el producto por carretera para su aci6n es de 
$714/lon. Si se pudiera utilizer transporte maritime el cossla de 
$256/lon, es decir se tendria un ahorro de $458/ton (el 64"/d:osto actual) 
beneficiando a los productores 

Los productores estatales estan solicitando el del Puerto 
de Vicente Guerrero ubicado T ecpande Galeana para utilizarlo en 
traslado del producto por vfa maritima a fin de abatir sus s de 
exportaci6n y hacer mas rentable su actividad 

La industria maquiladora intemacional prornueve mayor idad a sus 
procesoSidentHic;andossu intemaci6n al pars, sobre su localizaci6n en 
frontera norte. 

La industria es incipiente en la regi6n y se ha desarrolladel sector textil y 
confecci6n principalrnente. Guerrero se Orienta al corredor LCAN. 

La falta de areas e instalaciones adecuadas (parques s) limitan su 
crecimiento. 

El corredor del lstmo representa una zona estrategica paradustria 
maquiladora al vincularse rnercados provedurfa producto lntermedio y 
final con 3 

Se requiere acondicionar naves agropecuarias sin 

Mejores carreteras en su operaci6n y seguridad en transito n la 
instalaci6n de plantas 
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Oportunidades de Inversi6n de Apoyo al Desarrollo Econ6mico Vinculado con el Transporte 
en la Regi6n de Estudio (3/3) 

Oaxaca lnstalaci6n de Central Regional de tecnologia eolica para la generaci6n 
deenergia 

Guenero Desarrollo de Plantaciones Foreslales Procb:tivas 

Oaxaca 
Chiapas 

Guerrero Elcploraci6n, Elcplotaci6n y Beneficio de minerales metalicos 
Oaxaca 

Chiapas . Desarrollo y consoliclaci6n de la infraestructura turistica a traves del 
desarrollo del principal corredor turistico del estado: Twclla-Chiapa de 
Corzo-San Cristobal-Omlan-Palenque. Asimismo, la elaboraci6n del 
Plan rreestro de desarrollo turistico de 1a Costa y 1a Ruta del cafe. 

Chiapas Extensi6n de la carretera de San Cristobal a Palenque ya Comitan 

Chiapas Creaci6n de un laboratorio de producci6n de post-larva de camar6n y 
un centro de producci6n y abasto de hibridos de mojana tilapia. 

La zona de la Ventosa, en el isbno de Oaxaca, presenta condiciones unicas en 
el nundo para generar energia eolica. 

La regi6n cuenta con areas nuy if11)()11antes de riqueza forestal que 8lq)lotada 
en forma de planlaciones puc:liera traer llff1)lios beneflCios. 
En Chiapas, VISi6n 2020, se prcpone el desanollo de una cuhura forestal 
ambiental, la redefinici6n de la politica forestal estatal, el ordenamiento 
territorial y el fortaleciniento de proyectos integrales para la competitlvidad de 
la induslria 

Guerrero, cuenta con llff1)lias reservas mineras; la eicplotaci6n de zinc y plomo 
le pemite obtener divisas en el mercado intemacional. 

Se trata de una de las lineas estrategicas definidas por la iniciativa privada y 
el Gobiemo Eslatal en "Chiapas VISi6n 2020" 

Acci6n propuesta en Chiapas VISi6n 2020 para consolidar la infraestructura 
turfstica 

Proyacto propuesto en Chiapas VISi6n 2020 para asegurar un abasto 
adecuado en el desanollo de los programas de acuacultura para camar6n y 
Tilapia 
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Infrastructure for Rural Growth and 
Poverty Alleviation 

I. Introduction 

There is a general notion that the southern states fare much worse in terms of infrastructure 
services than the rest of Mexico. This Note examines whether this is indeed true, and if so: 
(a) What are the key problem issues in terms of access, quality, reliability, and affordability 
and do these differ across sectors? (b) What are possible explanations for the poor 
performance? and (c) What can be done about it? 

Looking at the data, it is clear that the three states of Chiapas, Guerrero, and Oaxaca are 
characterized by a substantially lower-than-average access to basic services. The region 
accounts for 10 percent of the country's total households, but a quarter of those households 
are without water or electricity, and 19 percent of the households are without any kind of 
drainage service. The region is extremely isolated in terms of communications 
infrastructure. Teledensity is between a quarter (Chiapas, Oaxaca) and a half (Guerrero) of 
the national average. And in terms of transport, the region is poorly integrated both 
internally and with the rest of the country. 

However, a closer look at the data shows that this lower access to service can be largely 
explained by the much higher-than-average share of the population that resides in rural 
areas-where access to such services is lower than in urban areas throughout the country. In 
other words, the biggest difference is between the urban south and the rest of urban Mexico 
rather than between the rural south and the rest of rural Mexico. 

Nevertheless, even when restricting comparisons to the rural population, it is clear that 
the three southern states fare less well than the rest of the country in terms of service 
coverage, particularly for water, The southern states account for about 22 percent of the 
country's rural population and a little over a quarter of the national rural population 
without access to basic infrastructure services (Table 1). And regardless of comparisons with 
the rest of the country, the absolute needs are large and immediate: more than half a million 
rural households are without piped water, nearly 1 million households are without sanitary 
drainage of any type, and a quarter of a million are without electricity. 



Table 1. Rural Households without Ac!=ess to Infrastructure Services, 2000 

No Pif!.ed Water 
Share of households without 
access,% 

Chiapas 45.8 
Guerrero 54.3 
Oaxaca 42.7 
National 36.1 

Number of households without access, 
Chiapas 
Guerrero 
Oaxaca 

Total 
National total 

Southern states as percentage of 
national total of unserved rural 

198,358 
159,868 
173,183 
531,409 

1,972,692 

No Sanitary Drainage No 
S'!f..stem of An'!f.. TVPe Electricity 

61.7 23.8 
80.0 24.1 
79.6 18.1 
62.3 16.8 

266,771 102,771 
235,299 71,016 
322,906 73,421 
824,976 247,208 

3,404,397 918,040 

population 26.9% 24.2% 26.9% 
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Source: National Institute of Statistics, Geography, and Information (lnstituto Nacional de Estadfstica 
Geografia e Informatica--:--INEGI) 2000; own calculations. 

The following sections review performance in water and sanitation, electricity, 
telecommunications, and transport; look at possible explanations for the performance 
issues; and offer elements of a strategy to improve basic service coverage in the rural south. 

II. Access, Quality, and Affordability Are Generally Poor In All Sectors 

Low access and poor quality seem to be the norm across the water, electricity, 
telecommunications, and road sectors. These are each reviewed in turn. 

Water and Sanitation: Poor Coverage 

Access is poor in the water sector in all three states (Table 2). In Guerrero, close to half the 
rural population draws their water from an open source, such as a lake or river. In Chiapas 
and Oaxaca, 35 to 41 percent of the rural population does not have access to piped water. 
On average, only about 10 percent of the rural population has running water inside the 
house as opposed to 20 percent in the rest of rural Mexico. Another 28 percent (Guerrero) to 
44 percent (Oaxaca) have water on the property. The rest rely on public sources or water 
tankers. 



Table 2. More Than a Third of the Population Draws Water from an Open Source 
Piped Water(%) 

Water Inside On the From Another 
the House Property House 

Chiapas 10.9 40.2 3.1 
Guerrero 11.2 28.4 7.7 
Oaxaca 9.4 44.0 7.0 
National 20.1 40.2 3.8 
rural average 
Source: Own calculations based on INEGI 2000. 

Public 
Fountain 

2.7 
3.5 
2.7 
3.1 

Water 
Tanker 

1 
1.3 
0.3 

2.32 

79 

Open Source 
(lake, river) 

40.6 
46.3 
35.5 
29.2 

The rural south fares relatively better in terms of reliability and frequency of service-
much better at least than urban areas, and reasonably well compared with the rest of the 
country. 1 In Chiapas and Oaxaca, about 75 percent of the population with piped water 
reports daily service. The number is lower for Guerrero, a drier state, where daily service is 
the norms for 56 percent of the population. 

Concerning sanitation and drainage, the Census does not provide data on access to 
sanitary systems other than sanitary drainage (which · is not always applicable in rural 
areas2). Many of the 62 to 80 percent of the rural population of the south that has no sanitary 
drainage probably has some other type of improved system. 

Electricity: Low Access, Particularly In Small Communities 

The rural south fares somewhat worse than the rest of the country's rural population in 
terms of access to electricity. Guerrero and Chiapas are worst off, with about a quarter of 
rural household not having service. Oaxaca, with 18 percent of its rural population without 
service, is closer to the national average of 16.8 percent. Overall, with almost 250,000 rural 
households (1.1 million people) without electricity, the three states account for close to 27 
percent of the country's rural population without access to electricity. 

A key problem in the region is that rural electrification programs only target localities of 
more than 100 inhabitants. This limit, however, ignores the fact that, in the south, 70 to 80 
percent of the unserved rural population resides in localities of less than 100 inhabitants 

1 Access is only one dimension of any service. In the case of water, quality and reliability are key determinants 
of its impact on public health. Contamination leading to water-borne diseases frequently occurs when water 
pressure falls, drawing in surrounding liquids in holes, cracks, and loose connections. Also, where water is not 
provided reliably, it is usually stored, which may lead to problems of contamination, particularly if it is left 
uncovered. 
2 The Mexican Census only asks questions about sanitary drainage, which includes on-site systems (septic 
tank), connection to the public sewer system, or discharge into canyons, streets, rivers, or lakes. But public 
sewerage systems are typically not applicable to rural areas with low population density, where septic tanks or 
alternative improved systems (such as ventilated improved pit latrine or composting latrines) are the more 
common options. 



(Table 3). 

Table 3. Three Quarters of Households without Electricity Reside in Small Localities 
Chia pas Guerrero Oaxaca 

Rural households without electricity 102,771 71,016 73,421 
Of which: 

- share residing in localities <100 inhabitants 72% 71% 81% 
- share residing in localities > 100 inhabitants 28% 29% 19% 

Localities without service 9,630 3,881 3,324 
Of which: 

- localities of less than 100 inhabitants 95% 87% 89% 
- localities of more than 100 inhabitants 5% 13% 11% 

Source: Mathieu, 2002. 
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Lack of electricity appears to disproportionately affect indigenous populations-which 
account for 60 percent of the population without access to electricity (as opposed to 10 
percent for water, for example). This may result from the fact that communities can organize 
themselves internally for water service, while electrification generally requires outside 
reach. It may also have to do with the fact that lack of electrification is a small locality issue, 
and that indigenous populations make up a majority of these small localities. 

Quality and reliability of electrical service is poor, particularly in remote areas, because 
users located in remote areas but connected to the conventional grid are typically located at 
the end of the line. As a result, they suffer from low voltage problems that damage 
appliances and cause frequent, drawn-out blackouts that can last up to two weeks. 

This issue is particularly critical when water systems are powered with electricity, since 
it can mean that people do not have access to water for long periods of time. In Chiapas, one 
of the communities we visited had not had access to water for two weeks recently because 
of an electricity blackout. Several calls to the Federal Electricity Commission ( Comisi6n 
Federal de Eledricidad-CFE) did not help speed service by CFE technicians. 

Telecom: Low Teledensity and High Costs, Especially for the Poor 

Chiapas, Guerrero, and Oaxaca are the three states with the lowest telephone density in 
Mexico, whether fixed or cellular. This low teledensity is consistent with their lower gross 
domestic product (GDP) per capita (telephones are a consumption good) as well as the high 
dispersion of the population, which makes it costly to provide the service. Nevertheless, as 
discussed later, a better regulatory framework could greatly improve the situation. 

Fixed lines. Overall teledensity is low, particularly in remote areas. About a quarter of 
settlements of 500 to 2,500 persons are still not served in Chiapas and Guerrero (Table 4). 
For smaller localities (populations between 100 and 500 persons) that are served by a 
different operator, there is wide variation, from a low of 48 percent served by a public 



phone in Oaxaca to a high of 88 percent in Guerrero. 

Table 4. Many Small Communities ~till Do Not Have Telephone Access, Particularly in Oaxaca 

Chiapas Guerrero Oaxaca 
Localities with population 500 to 
2,500 1,140 837 1,062 
Of which: 
share with a public phone (Telmex) 74.3% 73.7% 100.0% 

Localities with population 100 to 
500 
Of which: 
share with a public phone 

3,430 1,779 2,921 

(Telecomm) 69.7% 88.4% 48.3% 
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Source: Vidal, 2002. Note: Telmex is the main operator but doesn't intervene in localities smaller than 
500 persons, which are served by Telecomm, an autonomous entity of the Secretariat of 
Communications and Transport (Secretaria de Communicaciones y Transporte-SCT 

Cellular. The south.em states also have much lower mobile teledensity than the rest of the 
country, partly because of lower income per capita, but also because of the dispersion of the 
population. Mobile network costs escalate in low-density areas. The low population density 
in the rural areas, combined with the mountainous terrain, limit the companies' interest in 
extending the network to those areas. With few exceptions, cellular technology is not the 
answer to the problem of rural telephony in the south (Box 1). 

Information and communication technologies (ICTs). The government's efforts so far have 
largely concentrated on providing phone service for voice communications to all these small 
communities. No effort has been made, ~ough, in the provision of government services 
through ICTs. Schools are not wired, health centers are not connected, small entrepreneurs 
cannot get information about the prices of their products in the cities and markets, farmers 
cannot receive the weather report, and citizens do not have access to the municipal, state, or 
federal government information systems. 

The only use of technology is in the Telesecundaria Program, which provides three years 
of instruction through satellite to secondary school students in rural areas. The program has 
been rated a success by several evaluators.3 However, secondary school students are a 
fraction of the school-age population, as few make it p8$t the primary cycle. There have not 
yet been any initiatives to extend the Telesecundaria model to primary schools. 

3 The Bank also bas evaluated this program to learn from it and apply this knowledge to other developing 
countries. The main area of improvement would be to provide interactivity, which will require a return channel 
with the specialist teacher. There are two possible alternatives: (a) to develop an Internet-based interactive 
program or (b) to provide a "call center" style distance educator/expert system (semi-presencial method), to 
whom students could direct their questions (via telephone or email). 
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Quality of service also is poor in rural areas. In one village we visited in Oaxaca, the 
telephone, installed by Telmex, had been out of order for more than a month. We heard 
similar complaints from residents served by Telecomm. Both Telmex and Telecomm 
privately admit that they do not have enough resources for maintenance, so when a rural 
public phone malfunctions, they have to wait until they can send a technician and a truck. 
And, sometimes, they have to ask Mexico City for the spare part, a process that can take up 
to three months. 

Box 1. Telecomunications Access Technologies 

There are two main types of technologies to access the subscriber: 
• Wireline, in which a copper wire is laid from the exchange to the subscriber's premises 
• Wireless, in which a radio system is used to reach the subscriber 

Choice depends on distance, topography, and density of population. 

Wireline is cost-effective for short distances, so it is usually used in cities or within one mile from an 
exchange (although it can go up to five miles). When distances are longer or population density drops, 
wireless systems are generally more cost-effective than cables. 

Wireless systems are usually designed so that several subscribers share common facilities to reduce 
costs. For example, they share a "base station" radio channel. The average traffic intensity (average 
usage of the system by the subscriber) is therefore an important parameter in the design of a wireless 
system. 

The area covered by a single base station depends on the topography of the location and the height of 
the antenna. Radio waves require that subscribers have line of sight to the base station. Mountains, 
buildings, trees, and other obstacles block the radio signals and stop wireless systems operations. 
Repeaters are therefore usually installed on mountain tops. But this approach increases costs, as 
maintenance of facilities requires the construction and maintenance of access roads. 

Placing a repeater in a satellite is the ultimate solution since it covers a large territory, and every 
subscriber that can "see" the satellite. However, satellites are extremely expensive so this technology is 
attractive only when the number of users is large. 

Wireless systems use a scarce resource: radio frequency spectrum. As mobile communication costs 
dropped, the number of cellular systems exploded. This was made possible by the re-use of frequencies 
in areas, called "cells". A cellular system uses a complex computer system to maintain the 
communication as the mobile unit crosses different cells, switching the communication from base 
station to base station in a short period of time. 

The high costs involved in building cellular systems, including the need to build an extensive network 
of base stations (cells) and sophisticated switching and billing systems, forces companies to concentrate 
on urban areas and along main roads. Competition in cellular systems and the cost of updating 
technologies also play a major role in forcing companies to look at the bottom line and limit service to 
urban areas. 

Affordability is a major issue, especially for the residents of smaller localities served by 
Telecom who pay substantially more particularly for incoming calls (Table 5). This is 
because Telecom is not a carrier, nor is it considered a public operator. Rather, it is treated as . 
a "large user" and has to pay Telmex, the main operator, to transport the signal from its hub 
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near Mexico City to the final destination. It also means that Telmex retains the access 
charges from incoming international calls rather than transferring them back to Telecom. As 
a result, Telecom charges for incoming calls, so tariffs are substantially higher in the smaller, 
and often poorer, communities it serves. 

Many of the small communities depend on migratory workers to provide remittances. 
Telephones are therefore extremely important both to keep in touch with the migrant and to 
be informed of an incoming remittance. However, in many cases, the incoming call 
represents the equivalent of two days' income. 

Table 5. Calls Are More Expensive in Small Communities 
Type of Call Telmex Rate Telecomm Rate 

(localities greater than 500 (localities of 100 to 500 
population) population) 

(pesos per minute without value-added tax) 
Outgoing 
- National calls 2.30 

12.00 
4.60 

12.00 - Calls to USA 

Incoming calls No charge 2.30 
Source: Vidal, 2002. 

Rural transport: relatively dense network, but still many isolated communities. The three 
states actually have higher-than-average road density whether calculated in terms of 
population or relative to land (Table 6). Nevertheless, the high dispersion of the population 
means that many communities are quite isolated, and not all are accessible year round. In 
Oaxaca, for example, 40 percent of the state's localities representing 15 percent of the state's 
population are not served by a road. Not even all municipal seats (cabeceras municipales) are 
accessible through a paved road. 

Table 6. Road Densities in the Southern States Are Higher than the Natj.onal Average 
. Total Density of the Total Density of the Rural 
Len~h Network Network" 

(km/1,000 (km/1,000 
(km) hour) (km/km2) hour) (km/km2) 

Otlapas 20,288 5.2 0.27 3.9 0.20 
Guerrero 13,225 4.3 0.20 2.5 0.12 
Oaxaca 15,947 4.6 0.17 2.4 0.09 

National average 10,431b 3.5 0.17 1.6 0.08 
a. Excludes paved roads. 
b. Average per state. Weighted by land surface, the average is 13,951 km. 
Source: SCT; INEGI. 

Table 7 shows the composition of the network in the three states. Rural "roads" are of three 
types: (a) improved tracks, not really suitable for vehicles, and that are usually not passable 
year round-these predominate in Oaxaca; (b) dirt or gravel roads, which may or may not 
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be passable year round, depending on their condition-these are most common in Guerrero; 
and (c) surfaced roads, which are the norm in Chiapas. 

Table 7. The Road Network of the Three States: 15 Percent of the National Network for 10 Percent 
of the Population 

Paved (main) Network, 
Rural Roads, km km 

Dirt OT Four or 
Improved Gravel Surfaced More 

Tracks Roads Roads Two Lanes Lanes Total 
Chiapas 59 744 15,001 4,512 72 20,388 
Guerrero 761 2,254 5,695 4,216 299 13,225 

Oaxaca 3,620 8,214 3,957 156 15,947 

Total 4,440 2,998 28,910 12,685 527 49,560 

Share national total 15% 

Source: SCT. 

In addition, the network is in generally mediocre condition. Oaxaca, where 35 percent of 
the surfaced rural network is in poor condition, 35 percent is in "regular" condition, and 30 
percent is in good condition, is somewhat better off than the national average (although for 
improved tracks, it is estimated that about half is in decent condition and the other half in 
bad condition).4 The numbers are similar in Chiapas for the rural network managed by the 
SCT, but the share managed by the state is in much worse condition with more than 50 
percent deemed in bad condition. 

In addition to the infrastructure problem (which determines accessibility), rural 
transport services are underdeveloped, limiting mobility .. Although no specific data were 
available, field visits suggested that the rural population is faced with high transport costs 
and with low frequency of service, especially in the rainy season. Many rely primarily on 
walking, with travel times between one and seven hours. 

III. What Accounts for This Poor Performance? 

Not A La.ck of Resources 

Lack of resources does not seem to be a key explanation for this poor performance. The 
creation in 1998 of the Federal Transfer Fund for Social Infrastructure (Fondo de Aportaciones 
para la Infraestructura Social-F AJ.S) has provided substantial resources to the south, 
particularly for rural infrastructure, and seems to have largely protected the region from the 
massive overall decline in public funding for infrastructure that occurred in Mexico over the 
past decade. FAIS, which is mostly channeled through municipalities, is earmarked for the 

4 National averages are as follows: 25 percent of the network is in good condition, 35 percent is in regular 
condition, and 40 percent is in poor condition. 
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financing of basic infrasbucture and is targeted to population in extreme poverty. Since 
1998, it is estimated that nearly a quarter of national FAIS resources have been channeled to 
Chiapas, Guerrero, and Oaxaca, accounting for a total of US$1,502 million (Table 8). This 
allocation is broadly in line with the region's share of unserved population. 

Table 8. The Southern States Account for Nearly a Quarter of FAIS Allocationss 
Absolute, in US$ 

Share of National Total million 
Three State Total, 

Chiapas, % Guerrero,% Oaxaca,% % 

1998 7.7 7.1 6.7 21.S US$228 
i999 8.6 7.8 7.4 23.8 US$338 
2000 9.9 8.5 8.0 26.4 US$431 
2001 9.4 8.5 8.0 25.9 US$504 
Total US$1,502 
Source: Ministry of Finance and Public Credit (Secretaria de Hacienda y Credito Publico). 

How then to explain this poor service coverage and performance? Part of it is certainly 
caused by the low incomes and high dispersion of the population, which makes it more 
difficult to cost-effectively provide service. Another part is clearly the consequence of a poor 
regulatory framework, mostly determined nationally, which limits private sector 
participation and fosters political interference. Nevertheless, the fact remains that even 
accounting for low income and population dispersion, the three southern states fare 
somewhat badly in terms of service coverage compared with other states that function in the 
same regulatory environment. The implication then, is that some improvements could be 
brought through local initiatives, at the community, municipal, and state level. What 
follows reviews possible explanations, sector by sector. 

Water and Sanitation: High Average Costs and A Fragmented Sector Organization 

High average costs rather than a lack of resources. Costs, where reported, appear 
extremely high compared with international best practice. The average cost of one of the 
major rural water and sanitation programs in Mexico, the Program for the Sustainability of 
Potable Water and Sanitation Services in Rural Communities ( (Programa para la 
Sostenibilidad de los Servicios de Agua Potable y Saneamiento en Comunidades Rurales
PROSSAPYS) ]), is two to four times higher than international best practice. Table 9 
illustrates the implication: universal connection in water and sanitation, using PROSSAPYS 
costs would require close to US$962 billion, while only US$465million would be necessary 
using international best practice costs. 

5 F AIS is allocated at 88 percent toward municipal infrastructure via the Fund for Municipal Social 
Infrastructure (Fondo para la lnfraestructura Social Municipal-FISM) and 12 percent to the state level via the 
Fund for State Social Infrastructure (Fondo para la lnfraestructura Social Estatal-FISE). 



Table 9. Universal Connection Is Not Out of Reach: The Case of Water 

No. of households currently without servicea 

Unit cost of current programs (per household)b 

Implied cost of universal service in rural areas 

Best practice unit costs (per household) 

Water 
531,409 

US$733 
US$390 
million 

US$3SO 
US$186 

Sanitation 
824,976 

US$693 

US$572 million 

US$350 

Implied cost of universal service in rural areas million US$289 million 
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a. The sanitation needs are probably an overestimate since the numbers here assume that households 
without either sewer or septic tank have no sanitation. In reality, many probably already have some 
type of improved latrine. 
b. These were the average unit costs for PROSSAPYS, one of the largest water and sanitation 
programs in Mexico in 2000. 
Source: INEGI; PROSSAPYS; own calculations. 

It is impossible to estimate total financing for the water sector in the three states, since it 
is unclear what share of municipalities' and states' Ramo 33 (federal transfer destined for 
social and physical infrastructure) is allocated to these services. Nor do we have 
information on the participation by communities and individuals. Nevertheless, data are 
available on total federal spending for rural water programs. 

In 2000, the three states received 40 percent of federal investment for rural water, which 
was more than warranted by their share of population without service (27 percent for water 
and 24 percent for sanitary drainage). As Table 10 shows, however, these resources were 
allocated unequally across the three states, with Chiapas receiving the largest share. In all 
since 1995, the National Water Commission (Comisi6n Nacional de Agua-CNA) has invested 
about US$125 million in rural water in the three states, 85 percent of which went to Chiapas. 

Table 10. Federal Resources for Rural Water Have Been Mostly Targeted Toward Chiapas 

1997 2000 
% National 

Million e.esos % National Total Million e.esos Total 
Chiapas 147.9 34.0 294.3 35.0 
Guerrero 0.4 0.1 0.8 0.1 
Oaxaca 27.8 6.4 23.5 2.8 
Three states total 176.2 40.5 318.7 37.9 
Source: CNA. 

A multiplicity of actors. In the south, as in the rest of Mexico, a multiplicity of actors are 
involved in the rural water sector. Municipalities, by law, are the entities responsible for the 
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provision of water and sanitation services, which they can fund through cost recovery or 
Ramo 33 resources. The CNA is the federal entity responsible for the management of water 
resources and has state-level delegations. State governments typically have a state-level 
water commission, in addition to subcommittees for water as part of the state planning 
commissions (Comite de Planeacion para el Desarrollo del Estado--COPLADEs). The Secretariat 
of Health (Secretarfa de Salud-SSA) participates in the definition of norms of quality for 
water. Finally, the Secretariat of Social Development (Secretarfa de Desarollo Social
SEDESOL) also runs a number of programs aiming to provide services, including water, in 
poor rural areas. Finally, communities are typically involved in requesting and often 
organizing water services in rural areas. 

A multiplicity of actors is not always a bad thing, although in the case of the southern 
states it appears to contribute to the fragmentation of the sector. Municipalities do not have 
the technical skills to help with designing cost-effective water schemes. Nor are there many 
cost-recovery efforts, which threatens the sustainability of existing initiatives. 

Electricity: Weak Sector Organization and Limited Knowledge of Alternative Technologies 

Weak sector organization. Electrification is mostly funded through Ramo 33 (F AIS) 
allocation to municipalities. As a result, investment decisions for grid expansion are mostly 
made by municipalities, with the occasional participation of states whose overall financial 
contribution is almost negligible. Municipalities also are responsible for procurement of 
goods, studies, and works. Technical bodies, such as the CFE, assist in the pre-evaluation of 
investment costs, but are not involved in the choice of beneficiaries or the technology to be 
used. 

But decentralization of investment responsibility has not been associated with 
decentralization of technical competencies. Small municipalities lack technical competencies 
to be efficient counterparts to private sector suppliers for grid expansion and even more so 
for off-grid applications. In addition, since municipalities contract works independently, 
locally, and at a very small scale, they cannot benefit from economies of scale on purchased 
equipment and works, resulting in higher costs of investment. 

Municipalities' investment decisions are typically in response to individual pressures for 
service rather than to objective technical and economic criteria. This situation results in poor 
planning for grid expansion (implying additional costs, as works are dispersed) and does 
not allow them to maximize coverage. In Guerrero, for example, average costs are 
US$2,831/user, well above international standards (usually about US$1,000/user).6 

High average costs from over-dependence on grid connection. Part of the problem with 
rural electrification in the southern states is the heavy reliance on grid connections. CFE' s 
cost estimates for electrifying rural localities of more than 100 inhabitants rely to a large 
extent on grid connections. Average cost is therefore high, at US$1,967, while the cost of 

6 The estimated costs for connections planned in 2002 range from US$526/user in the Acapulco area up to 
US$3,605/user in Tierra Caliente. Examples from other countries, closer to international best practice, are 
US$800 in Nicaragua and US$1,000 in the state of Bahia in Brazil. 
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connecting small, isolated communities would be prohibitive. 

Standard solar systems can be obtained for $500 to $1,000 depending on how developed 
the local market is. Oearly, a standard solar system will provide only a few hours of light 
and can only power a limited range of appliances. Decisions to switch to solar therefore 
need to be made on the basis of needed usage and must rely. on a cost-benefit analysis. 
However, they do offer an alternative for remote areas where access to the grid is expensive 
and the needs are more modest. 

For illustrative purposes, Table 11 shows the alternative costs of universal electrification, 
using a competitive frontier cost of US$1,200. Connection to the grid is considered as long as 
its cost is below this amount-for others, solar system or alternative renewable energy 
technology provide a more affordable alternative. Using this price, CFE's program of 
electrifying all localities of more than 100 persons could be achieved for a total cost of US$74 
million instead of $122 million. Most important, universal connection is feasible for a total 
cost of approximately US$297 million. 

Table 11. Universal Electrification Using International Best Practice Costs 
Chiapas Guerrero Oaxaca Total/average 

CFE's program of connection for localities 
> 100 inhabitants, using mostly grid connections 

No. of households targeted 26,960 
Average connection cost (US$) 1,310 

Total cost of the program (US$ million) 35 

Alternative universal connection program 
· using alternative technologies and best practice costs 
No. of households targeted 102,771 
Total cost using $1,200 per connection (US$ 123 
million) 

Source: own calculations. 

20,693 14,395 
2,663 2,206 

55 32 

71,016 73,421 
85 88 

62,048 
1,969 

122 

247,208 
297 

Limited use and knowledge of alternative technologies. Part of the explanation for the 
heavy reliance on the grid is the limited local experience with off-grid electrification despite 
significant potential in the region for renewable energy technology (see Annex 1). The 
Institute of Electric Research (Instituto de Investigation Energetica) undertook significant 
training at the state level, but elections changed rural electrification teams, leaving the field 
to new staff, untrained in these subjects. 

In Guerrero, there is no public experience with use of solar systems, whether by the CFE 
or the state. The limited experience with off-grid has so far not been successful, because of 
the lack of cost-recovery schemes or the poor understanding of beneficiaries' capacity to pay 
(Box 2). Oaxaca is more advanced; CFE has installed some 1,500 solar systems and the state 
has developed a pilot site in the community of El Sabino with the help of a foreign 
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nongovernmental organization (NGO). CFE also installed some 7,000 panel in Chiapas. 
However no institutional and organizational schemes were developed, raising doubts as to 
the sustainability of the project. 

Box 2. The Cost of Not Taking Capacity To Pay Into Account[[a)] 

In Matlalpa, in the state of Guerrero, a mini-grid connecting six houses to two diesel 
generators was supplied six years ago. It was used for one week, the time it took to finish the 
first diesel tank, which was supplied with generators. Consumption of carburant was 20 
liters/day, for three hours of service, which corresponds to a cost of US$420/month or the 
equivalent of US$70/family/month. This cost is approximately 7 to 14 times the equivalent 
of the current substitute energy expenses of these households. This investment was done 
without taking into consideration users' capacity to pay, resulting in a total waste of public 
funds. 

Rural Telephony: A Poor Regu.latory and Organizational Structure 

As mentioned earlier, rural telephone services are split between Telmex, the main operator, 
and Telecomm, an autonomous entity of the SCT. In addition, states run radio networks in 
rural areas. This fragmentation, combined with a poor regulatory framework, leads to high 
costs and poor quality of service. 

Telmex had agreed, when it was privatized in 1990, to install public telephones in all 
towns of 500 inhabitants or more on the basis of the 1990 Census and to install telephones in 
towns that provided at least 75 percent of installation and operation and maintenance costs. 
This effort was largely achieved, but the program, which was to be reviewed every four 
years with the SCT, never was. 

As for Telecomm, it was created by the SCT in 1998 to serve small rural localities 
through a national program to install satellite telephones in all localities of 100 to 500 
people. An investment of US$80 million allowed it to reach about 12,400 villages and 
provide them with lifeline services. As mentioned earlier, it is treated as alarge user rather 
than as a public operator. This situation, which is largely a regulatory failure, explains why 
it has failed to establish an agreement with long-distance carriers that would allow it to 
create a "calling party pays" system. 

Telecomm has other tasks that compete for its resources: it maintains the network of 
telegraph offices, whose main activity is to distribute money transfers from Mexicans 
abroad. It also distributes the payments from the Education, Health, and Nutrition Program 
(Programa de Educaci6n, Salud y Alimentaci6n-PROGRESA). In Oaxaca, Telecomm 
distributes payments to 2,000 communities every two months, a process that takes its crews 
three solid weeks, as they visit all the rural communities. In the meantime, maintenance of 
satellite telephones is stopped. 

The government does not supervise the quality of service of the operators. The Federal 
Telecommunications Commission (Comisi6n Federal de Telecomunicaciones-COFETEL}, the 
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arm of the SCT that is charged with regulating the telecom sector, does not have agencies in 
rural areas, so customers have nowhere to complain about low quality of service. In 
addition, SCT is a service provider through Telecomm. It therefore has a conflict of interest 
in regulating itself. 

Rural Roads and Transport 

An unusual organization: rural roads are mostly managed by state agencies. Unlike in 
other countries, the majority (69 percent) of the rural network is managed by the states and 
even in the case of Chiapas by the federation.7 The remainder is managed by municipalities 
and occasionally by sectoral agencies such as CFE, Mexican Petroleum (Petr6Ieos 
Mexicanos-PEMEX), and CNA for those roads related to the infrastructure or service they 
deliver. In addition, the federal government supports rural road maintenance through a 
workfare program (Box 3). The states have one or several agencies in charge of the road 
network, although none specifically dedicated to rural infrastructure. 

Giving states the responsibility for both the state network and rural roads does not 
create incentives for them to focus on the latter. This situation is particularly problematic in 
Mexico, given a decentralization framework that gives the bulk of rural and social 
infrastructure financing to municipalities. 

Box 3. Rural Road Maintenance: Mostly Workfare and Tecchio 

The most important program in rural roads is the Temporary Employment Program (Programa de 
Empleo Temporal-PET), a program created in the mid-1990s to act as a rural safety net. Part of 
PET' s resources is channeled through the SCT for the reconstruction and maintenance of rural 
roads, relying on labor-intensive techniques. Between 1995 and 2000, about 3.1 million temporary 
jobs were created, about 30 percent of which were in the three southern states (9 percent in 
Chiapas, 8 percent in Guerrero, and 13 percent in Oaxaca). The improvement in the rural network 
managed by the SCT in Chiapas is largely the result of the resources channeled through the PET. 
Given the success of PET, the state of Chiapas launched a similar program in 2000, Together We 
Move Forward Uuntos Hacemos Camino), which is managed along the same lines as PET and 
allowed for the conservation of about 2,000 km of rural roads in 2001. 

In addition, among indigenous communities, there are schemes through which individuals are 
required to give some of their time to the maintenance of community infrastructure. Known as 
tecchio, these systems can work well, but only when roads ''belong" to specific communities. 

Maintenance and sector financing. Data are not available to estimate how much is spent on 
rural roads, let alone how well it is managed. The SCT receives resources from the federal 
government to manage the programs under its jurisdiction (basically the federal network 
and PET, and a part of the rural network in Chiapas). In the past five years, about 30 percent 
of these resources were allocated to the three southern states, particularly Chiapas (Figure 

7 About 4,500 km of rural roads in Chiapas have remained under the jurisdiction of the federation and are 
therefore managed by the SCT. 
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1). As for states, they have limited resources to manage their share of the network, since 
they mostly rely on Ramo 33 resources (via FISE, as mentioned earlier, which accounts for 
about 12 percent of Ramo 33 resources). 

Figure 1. In Recent Years, Southern States Have Received About a Quarter of SCT Roads 
Resources, Mostly in Chiapas 
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While a culture of maintenance has emerged in Mexico in the roads sector in recent 
years, resources have typically not sufficed to maintain the network in good·condition. This 
is true both at the federal and state level, resulting in a focus on the main network, at the 
expense of the secondary and rural network. 

This culture of maintenance has not yet reached the municipal level, where most 
interventions are in construction or rehabilitation. This contributes to a worsening of the 
situation since resources are mostly available at the municipal level, where there is neither 
awareness of the importance of maintenance nor the technical capacity to do it efficiently. 

IV. A Strategy for Rural Infrastructure 

As described above, the southern states generally fare worse than the rest of the country in 
terms of infrastructure service and quality. Yet, they absorb a high share of national 
resources for these same services. The problems cannot therefore be blamed only, or even 
mostly (depending on the sector), on a lack of resources. 

The Root Causes of Poor Service Performance: A Summary 

In the case of water and sanitation and electricity, a key problem is the lack of a master plan 
that allows the identification of appropriate technologies and best practice prices to guide 
investments and the choice of technologies. Municipalities' predominant role, while not a 
bad thing in itself, needs to be complemented with technical support and guidance at the 
state level. 

In the case of roads, the limited involvement of municipalities is a problem. Best-practice 
examples from other countries suggest that municipalities and communities need to play a 
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key role, although resources need to be made available. 

In the case of telecom, the main issue is a regulatory one not specific to the southern 
states-although its consequences are worst for the southern states with their highly 
dispersed population and difficult terrain. 

In all cases, maintenance is a huge problem: first, dispersion and difficult access make it 
costly for service providers to travel and provide maintenance; second, few sectors have 
well-developed maintenance structures and cultures. Finally, there is no serious effort to 
delegate maintenance in a thought-out manner to the communities or to the private sector. 

In terms of sector financing, water and sanitation, electricity, and roads suffer from the 
fragmentation of resources across Ramo 33 and federal funding. There is a complete lack of 
accountability in Ramo 33, which does not promote setting priorities or defining strategies. 
Instead, the incentive is to spend the funds in a clientelistic manner, giving each requesting 
community a small share of the pie. 

Private participation is extremely limited, even in sectors that could lend themselves to 
private involvement. Part of the problem is the limited attractiveness of the markets because 
of the remoteness and poverty of the concerned population, but it can also be explained by 
regulatory barriers and the absence of efforts to structure markets to make them attractive to 
the private sector. 

This broad diagnostic suggests that much can be done to improve services in the rural 
south. Recommendations can be divided into general ones, which apply across sectors, and 
sector-specific recommendations. 

Cross-Sectoral Recommendations 

A first step requires developing a master plan or set of goals. Given the situation in the rural 
areas, one could separate services according to the following categories: 

• Necessary or basic services, which have health or other externalities and are 
therefore part of a "social compact" for which subsidies or at least public efforts 
are justified 

• Comfort services, for which subsidies are not justified 

• Productive services (necessary for agriculture or off-farm employment 
generation)-some subsidies or start-up help may be justified in specific 
geographic areas either because of high economic potential or because of the 
need to generate some rural income. 

Annex 2 gives sector-by-sector examples of this structure. 

In all sectors there is a need to encourage the development of sustainable delivery 
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mechanisms. The following steps would help: 

Encourage some degree of bundling of infrastructure services. Two points argue in favor 
of some bundling. First, the different infrastructure sectors are often interdependent: roads 
facilitate access to market but also enable infrastructure equipment to reach populations; 
electricity enables power water pumping systems (solar or grid-connected water pumps), 
productive appliances, and telephony systems, in addition to lighting individual houses, 
schools, and health centers. In addition renewable electricity technology (RETs) can be 
effective back-up solutions in case of failure of conventional systems, especially for water 
supply systems. Second, at least in water, electricity, and rural telephony, there could be 
economies of scale if a number of functions could be shared across the three sectors. This 
could be a local "operator" whose function is to collect funds for the replacement of parts, 
do a little bookkeeping, keep a small inventory of spare parts, and handle basic 
maintenance. The idea is discussed in more detail in Annex 3 .. 

Encourage the creation of private rural cooperatives (associations of producers) who can 
also be providers of infrastructure services. Interesting examples in Brazil (state of Minas 
Gerais) show that there are also economies of scale and cost savings resulting from the 
sharing by the community of small productive equipment such as fruit dryers, grain 
grinders, and small transformation machines. This process also encourages users to 
organize themselves around small rural cooperatives to operate the pool of machinery (caixa 
de machinas) and also to improve access to markets and bargaining power. Rural 
cooperatives could be ideal infrastructure operators because of their local presence, 
provision of organized collective services, and involvement in economic activities. 

Encourage the creation of local private service providers independent from political 
entities. A key problem is the short mandate of municipal administration ( one year in 
Oaxaca in the traditional municipalities and three years nonrenewable elsewhere). Local 
providers (private or users associations) inay allow for greater continuity. In the case of 
electricity, the constitution attributes responsibility for distribution to the federal 
government via two distribution companies. However, in the case of mini-grids, designed 
for remote areas with a minimum of concentrated population and powered by diesel, wind, 
or mini-hydro generation, local operators (private or users associations) should be able to 
become distributors. This already has been done in Baja, California, where electricity 
distribution (diesel generation) is done via an electricity committee on Isla de Cedros. In the 
case of water, there has been a mixed record for concessions; however, this is mostly in more 
complex urban settings. 

Sectoral Recommendations 

Water sector. The rural water sector is one in which there is now ample experience. Lessons 
include the following:s 

8 From Rural Water Projects: Lessons Learned, World Bank OED Precis No. 215, available at 
http://www.worldbank.org/html/oed. 
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• Successful rural water schemes are community based and demand responsiveness 
and focus on what users want and are able to sustain. This takes time, and notably 
requires community members to be involved in the design process. 

• Projects should provide for a sufficient presence to accompany the communities 
until the local organization is capable of maintaining water points or piped systems, 
administer the water scheme in a financially responsible way, and handle routine 
operation and maintenance. A new generation of pumps (village-level operation and 
management of maintenance[VLOM]) are available that are designed on the basis of 
low cost, ease of maintenance, and resistance to abuse and vandalism. 

• A focus on institutional development is required for sustainability-otherwise, 
within a short time there will be a need for rehabilitation, which the community can 
almost never fund. 

• Different communities will typically require different levels of service. 

Electricity sector. The following would· do much to help improve the rural electrification 
situation: 

REINFORCE THE ROLE OF THE STATES IN RURAL ELECTRIFICATION. Investments are mostly 
determined by municipal decision-makers whose technical competence and knowledge of 
technology and service delivery issues is typically poor, and who generally have a narrow 
view of rural electrification. The recommendation then is for states or state-level agencies to 
act as effective advisers of municipal authorities, by providing strategic planning, technical 
information, help in communicating with populations, and support for the implementation 
of pilot projects. Where project costs exceed individual municipalities' capacity to pay, states 
need to have the financial capacity to finance projects directly. Rural electrification strategies 
and policies should be the product of a municipal and state dialogue. It is unclear how this 
would be enforced, however, as long as states have so few resources to devote to rural 
electrification, and municipalities are completely independent in their use of Ramo 33 
resources. The following recommendation may help in this regard. 

IMPROVE DECISION-MAKING PROCESSES. Municipal and state decision-makers lack objective 
elements to help them improve and optimize the decision-making process in rural 
electrification. As a point of entry, it seems important to prepare a rural electrification 
master plan in the three states. The master plan should: 

• Include measurements about renewable energy resources; measurement campaigns 
of wind, mini-hydro, and solar resources should be implemented when no data exist. 
These data should be included in a geographic information system (GIS) and made 
available to state and municipal decision-makers. 

• Include market data, particularly information about users' capacity to pay. 

• Define the competitive frontier between conventional electrification and alternative 
off-grid methods for every rural area of the three states on the basis of density of 
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population and remoteness to the conventional grid, using cost of connection per 
user as the main decision-making criteria. 

• Define poles of rural development where connection to the grid would be done in 
any case for strategic economic development reasons. In these areas, a connection to 
the grid would enable bringing the necessary power to support productive 
applications such as irrigation or manufacturing. 

• Identify a financially feasible electrification goal, setting out a clear subsidy policy, 
since much of the population that is currently not electrified would require subsidies 
(Annex4). 

The main objective of the rural electrification master plan would be to provide objective 
technical and economic data to political decision-makers. It would also facilitate 
communication between municipal decision-makers and the rural populations, by defining 
with clarity what type of electrification technology makes sense in a particular area. This 
would limit users' expectations and provide concrete pre-investment data for both parties. 
The rural electrification plan should greatly help to reduce the cost of electrification per 
user, help public expenditure efficiency, and improve population coverage. 

TARGET SMALL COMMUNITIES. As mentioned above, 70 to 80 percent of the rural population 
without electricity resides in localities of less than 100 inhabitants, yet few ongoing rural 
electrification schemes target them. They are also the poorer and often the most isolated 
populations and contain a large proportion of indigenous populations. 

SUPPORT THE IMPLEMENTATION OF PILOT PROJECTS. In the short term, pilot projects based on 
RETs should be implemented, to demonstrate technical and institutional feasibilities to 
populations and municipalities. These projects should help to remove barriers for the 
development of RETs in the southern states, by helping to validate technical options, 
operational functions (operation and maintenance), and options to ensure sustainability of 
service. 

Pilot projects should also validate: 

• Delivery mechanisms involving public-private partnerships via the involvement of 
association of users, NGOs, or private operators for the operation and maintenance 
of the infrastructure. 

• Financial structures involving cost-recovery mechanisms. 

• The feasibility of grouping populations around a source of energy such as mini
hydro or wind sources to facilitate the implementation of local distribution mini
grids, as suggested in Chiapas by the state authority. 

• The possibility of bundling different infrastructure services such as water, electricity, 
and telephony around a single rural services operator, to limit transaction costs and 
create economies of scale. 



96 

• The possibility of supporting productive applications in areas where there is some 
potential. 

SUPPORT TRAINING AND DIFFUSION ACTIVIUES, Decision-makers need additional training on 
RETs, to support the decision-making process. It is also equally important to promote the 
use of renewable energies among beneficiaries. In Oaxaca a diffusion project consisting of a 

· mobile house (loaded on a truck), in which household appliances were powered by off-grid 
sources of energy (solar and wind), was in the conception stage. The renewable energy truck 
was supposed to visit municipalities and demonstrate the technical efficiency of the 
technology. However, the idea had never been implemented because of a lack of financial 
resources. Such initiatives should be supported on a larger scale. 

Pilot projects should also contribute to the education of municipal authorities and to the 
diffusion of concepts to future beneficiaries. 

ENABLE OTHER OPERATORS TO BE RURAL ELECTRICITY DISTRIBUTORS. Private operators such as 
associations of users or private companies should be authorized to become rural distributors 
of electricity, via public concession schemes, for concentrate~ remote areas supplied with 
mini-grids. This would enable the creation of local mini-operators, and would reduce 
management and operation costs at the local level. This authorization would be awarded for 
small projects, which CFE could not operate competitively and efficiently because of the 
remoteness of the sites. The case of Isla de Cedros mentioned above suggests that it is 
feasible despite the constitutional limitations on electricity distribution. 

Rural telephony. The following recommendations would do much to improve rural 
telephony and possibly rural education across Mexico, and as such are not particularly 
specific to the southern states: 

CHANGE THE STATUS OF TELECOMM. The government should decide whether to keep 
Telecomm operating in remote areas, delegate such services to a private company, or 
privatize Telecomm. Regardless of the decision, however, this company (or Telecomm) 
should be a carrier that should be treated like any other service provider. This would reduce 
the cost of calls to customers and keep the company from having to pay termination fees 
(other than local service access charges). Such an arrangement would help reduce the cost of 
service provision for the poorest segments of the population. 

SEPARATE REGULATORY FROM OPERATING FUNCTIONS. The recommendation is to let 
COFETEL, the regulator, concentrate on regulation and delegate all operations to private 
companies, which could deliver the service more efficiently, provided the incentives are 
right. 

CREATE A UNIVERSAL SERVICE FUND AND UPDATE UNIVERSAL SERVICE OBLIGATIONS. The 
proposal is to include the creation of a universal service fund (USF), as part of the reforms to 
the law that are been discussed in congress right now. The rationale for the creation of this 
USF is that the state has the obligation to protect those citizens that the market will not 
serve, or that will be excluded from service, because the high costs of service delivery and 
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the low expectation of revenues prevent private operators from connecting them (Box 4). 
The USF would be funded through contributions from all telecommunication operators. 
Thus, this scheme would be transparent to all operators. A suggested fee of 1 percent on 
gross revenues will provide enough funds to deliver and sustain universal service. The USF 
will allocate these moneys to operators that, through international competitive bidding, 
offer to build and maintain rural networks to provide telephone and Internet access services 
to rural citizens in Mexico. 

A special arrangement may be needed to accommodate operators that provide some 
form of universal service. For example, Telmex provides public telephones in towns with 
populations between 500 and 2,500 persons. H Telmex or Telecomm can prove they need 
subsidies to provide those services, the USF should consider providing them. 

EXTEND JCT COVERAGE TO IMPROVE PUBLIC SERVICES. Among the services that could benefit 
from greater JCT use are education, health, small producer support, and E-govemment 
services. One that would be immediately feasible, at a reasonable cost, is to extend the 
highly successful experience of the Telesecundaria Program to primary schools. The concept 
would be to distribute the primary education curricula via satellite to rural schools, which 
would require all schools to have a satellite, a receiver, and TV monitors for each classroom. 
Back of the envelope suggests that the investment cost would be in the range of US$39 
million, while operation and maintenance may be about US$16 million. Annualized over 
five years, this would represent about US$23 million or US$11 per student.9 

Both the Distance Learning Primary School (Teleprimaria) and the Distance Leaming 

Box 4. Universal Service Obligations in Telecommunications 

Universal service obligations (USOs) are often placed on the provider of a public monopoly such as 
telephone companies as part of the price they pay to acquire the monopoly. USOs require the service 
provider to offer a service that is considered socially or economically justified but would not otherwise be 
offered by the provider because it is either less profitable or unprofitable. 

The definition of USOs varies across services and countries and over time. In telecommunications, in the 
United States, it means providing a "lifeline" service to users who need a telephone for emergencies (the 
old or the disabled, for example) and are too poor to afford it. In Mexico, as in Chile, it means installing 
public telephones in towns of 500 people or more. 

As countries develop, needs change and so must USOs. In the United States, USOs were extended in 1996 
to include the wiring of schools and libraries to connect computers to the Internet to meet those new 
needs. In Chile, USOs were expanded to provide telecenters, which provide public access to computers 
and the Internet. 

For a country like Mexico, an ideal mechanism to promote USO investments is a development fund, 
created from contributions from all telecommunication operators, usually in the form of a small 
percentage of revenues (1 percent in many countries).The fund ranks projects according to their cost
benefit ratios and bids out groups of projects that would be attractive to operators. The winning operator 
is the one that require the minimum subsidy to carry out the projects. 
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Secondary School (Telesecundaria) could be greatly improved by allowing for two-way 
exchanges via an Internet connection in the school. The cost would depend on the need for a 
satellite terminal for Internet access, and the cost of a call center or hub. 

Rural roads. The problem of rural roads is a complex one in any country, because of the 
financing and organization it involves. Nevertheless, the following lessons emerge from 
experience in other countries: 

THE NEED TO EMBED THE RURAL ROAD STRATEGY IN A BROADER RURAL DEVELOPMENT 

STRATEGY. The extent and sustainability of a rural road network is linked to the economic 
potential and local capacity to organize. Thus, any successful rural road scheme needs to be 
embedded in a local development strategy. The road sector's potential as an important 
source of employment can thus be better tapped. The use of PET for the maintenance of 
roads is based on the idea of supplementing rural income, but another promising 
development along this line, and one that has been done successfully in other countries, is to 
encourage the development of micro-enterprises for the maintenance of rural roads. 

To address the problem of weak institutional capacity and insufficient local 
involvement, munitjpal associations can be created around road maintenance schemes. This 
is being done in Guatemala with good results, as it makes it possible to create economies of 
scale and greater management capacity, while empowering the local communities and 
decision-makers. 

Finally, any effort to develop the rural road network needs to be complemented by 
actions to develop transport services (private and public, motorized or non-motorized.) 
Annex 5 describes the main elements of a rural transport strategy. 

THE NEED TO DEVELOP A LOCAL CULTURE OF MAINTENANCE. Mexico has experienced 
successful road maintenance schemes at the national level, but these schemes are less 
developed for the rural network. However, successful community schemes, such as the 
tecchio system discussed earlier, do exist and need to be tapped. Any plan to develop 
broader maintenance schemes needs to allow for the active participation of conui:tunities in 
the decision-making process. Box 5 describes the key lessons from international experience 
regarding sustainable maintenance policies. 

9 Assumptions: primary school population estimated at 2.2 million students, and 20 percent of schools without 
electricity, and therefore requiring additional investments for a generator. 



Box 5. Criterios para Establecer una Politica de Mantenimiento Sostenible 
Brindar atencion a mantener los caminos rurales existentes en buena condicion permite hacer 
un buen uso de los recursos disponibles, y maximiza la accesibilidad rural en el largo plazo. 
Lamentablemente, si bien los beneficios asociados a una politica de esta naturaleza son bien 
conocidos, gran parte de los recursos se destina a la rehabilitacion de los caminos que se 
encuentran en malas condiciones (enfoque reactivo versus enfoque proactivo). 

Acorde con la experiencia intemacional en el sector, se pueden indicar las siguientes practicas 
para el planeamiento de un politica de mantenimiento: 

• Definir una Red Ba.ska. Esta corresponde a la porcion de la red que dada su 
importancia estrategica resulta ser prioritaria en una region dada., y esta determinada 
por caracteristicas tales como actividad economica de la zona, localizacion de escuelas y 
centros de salud, entre otros. Esta red deberia ser la red objetivo de las agendas 
nacionales / estatales. Para el resto de la red se deberia favorecer la participacion 
comunitaria. 

• Priorizar la inversion en labores de mantenimiento en la red basica. 
• Hacer participe a las comunidades tanto en la definicion de esta red basica, como en los 

criterios de priorizacion de la inversion. Esto permitira crear un sistema transparente en 
la asignacion de recursos. 

• Establecer programas tanto de mantenimiento rutinario como peri6dico, cuantificando 
los costros asociados en cada caso y estableciendo indicadores de gestion. 

• Crear un fondo separado para emergencias. 
• Seleccionar las tecnologias apropiadas, dadas las caracteristicas propias de cada region 

y la disponibilidad de recursos del sector. 
• Se debe considerar metodos innovativos para crear capacidad en el mantenimiento de 

los caminos rurales. Se recomienda asi mismo, emplear mecanismos de uso intensivo de 
mano de obra cuando se considere conveniente. 
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THE CREATION OF MECHANISMS TO PROMOTE COMMUNITY PARTICIPATION. As mentioned 
earlier, community participation is already important in rural road maintenance in the 
south. This tradition constitutes a great asset, and one that needs to be tapped, whether by 
involving the communities in the design of the program, by asking for their participation in 
kind, or by asking them to supervise work· that is contracted out. It can also serve as the 
basis for greater accountability in public investment. 

DEVELOP LOCAL TECHNICAL CAPACITY FOR GREATER EXPENDITURE EFFICIENCY. Given the 
scarcity of resources, there is a need to ensure expenditure efficiency. This could be 
improved by developing local capacity for planning and managing road maintenance. 
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MOVE FROM WORKFARE TO MICRO-ENTERPRISE DEVELOPMENT. As mentioned earlier, 
Guatemala and a number of other countries have successful experience with structuring 
rural road maintenance to promote the creation of micro-enterprises. In addition to 
promoting cost-effective road maintenance, it has had a snowball effect on the local 
economy and helped revitalize an entrepreneurial energy that was dormant. The current 
PET structure, or that of its companion program in Chiapas, Juntas Hacemos Caminos, could 
easily be redesigned to follow this approach. 

V. Conclusion 

This paper can be summarized in five main points: 

• 

• 

• 

• 

• 

The infrastructure problems of the rural south are similar to those of the rest of the 
country. 

The difference is largely one of scale: the three states are the least urbanized in the 
country and account for about 22 percent of the country's rural population (but only 
10 percent of the overall population). Thus, the south suffers disproportionately 
from a national framework that makes the already challenging objective of 
sustainably providing rural services even more difficult. 

Improving rural infrastructure access-which is urgent if objectives of reduced 
poverty and improved health and education are to be fulfilled-requires a better use 
of resources rather than more resources. If anything, public resources seem to have 
favored the south (particularly Chiapas). However, this resource allocation may 
have contributed to narrowing the gap between the south and the rest of the 
country. 

Improving expenditure efficiency would be greatly facilitated by changes at the 
national level in sector organization and regulation. This is particularly true for 
telecommunications, and to a lesser extent for electricity and transport. 

Nevertheless, significant progress could be achieved through local reforms. In 
particular, the water and sanitation, electricity, and transport sectors would greatly 
benefit from the development of sector plans with specific coverage goals, 
alternative technologies, and costing benchmark or cost-benefit standards. 
Community involvement in developing and implementing these plans is critical to 
their success. The plans are more likely to have a growth, as well as a poverty 
alleviation, impact if they are anchored into a broader rural development strategy. 

Population dynamics will not provide any immediate answer to the problem because 
rural population shares will only decline slowly. By 2010, about half of the population of 
Chiapas and Oaxaca will still be rural, while Guerrero's will be more concentrated in urban 
areas (Table 12). 



Table 12. Rural Population Share Will Decrease as Rural Population Growth Mostly Feeds 
Migration 

Chiae_as Guerrero Oaxaca National 
Rural population share 

• 2000, % 54.5 44.6 55.3 25.7 
• 2010, % 50.5 41.6 51.3 21.7 

Expected population growth (annual average 2000-10) 
Natural increase, % 1.9 1.9 1.6 
Net increase, % 0.5 0.4 0.1 

How will the rural natural population growth be apportioned (2000-
10)? 
Migration out of state and abroad, 

% 31 36 45 
In-state rural to urban migration, 

% 44 40 48 
Remain 26 24 7 
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Source: Own calculations, except for national projection, which is from the National Population 
Council (Consejo Nacional de Poblaci6n---C.ONAPO). CONAPO urbanization estimates (using a 
different methodology) are very similar: 51.1 percent for Chiapas, 40 percent for Guerrero, and 49.7 
percent for Oaxaca. 

Nevertheless, the fact that rural population growth is expected to be almost zero over 
the next decade because natural growth will be largely offset by migration, has important 
implications in terms of service coverage and investment and technology choices. First, it 
suggests that rural population density is unlikely to increase. Currently unserved 
populations may therefore be better served through alternative technologies rather than 
through attempts at network connections. Second, a good part of the population will 
migrate. The focus should therefore be on interventions that help develop portable skills
which will be useful whether individuals remain or migrate-or at least that do not distort 
location choices. And, judging from the age pyramid reproduced below, priority 
interventions should be those that are beneficial to children. 



Figure 2.The Age Pyramid In Rural Localities: Only the Very Young and Very Old Remain 
(population structure in localities smaller than 2,500 in the three southern states) 
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60 to 65 

55 to 60 

50 to 55 

"46 to 50 

i 40 to 45 

35 to 40 

30 to 35 

25 to 30 

20 to 25 

Leu than 20 

Source: Background paper for the Agriculture and Rural Development Note 

What Then Are the Priorities? 
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Of the list of improvements suggested earlier, three stand out as immediately feasible and 
with a potentially high payoff: 

• 

• 

• 

Develop master plans for rural water and sanitation, electricity, and rural roads, 
which would help rationalize the fragmented funding. 

Change the status of Telecomm or its successor to make it a carrier and, to the extent 
this fits into the education strategy, assess the feasibility of Teleprimaria. 

Develop a pilot project for bundling infrastructure-related interventions . 

How To Fund It All? 

A key point of this Note is that universal service coverage for basic coverage of water, 
sanitation, and electricity is achievable, particularly in view of the resources that have been 
flowing to the southern states. Universal basic services for water and electricity in rural 
areas would cost about US$771 million (an additional US$703 million would be needed to 
provide universal basic services in the urban areas, for a total of US$1,474 million). This is in 
line with the US$1,502 million allocated via FAIS to the three states in 1998-2001. In other 
words, if F AIS resources continue at the same level, and are channeled exclusively and 
efficiently toward basic services, they could suffice to provide universal coverage in both 
rural and urban areas over the next four years. Of course, FAIS resources may also be 
needed to cover other basic infrastructure as well, such as roads. 

In the case of telecommunications, the cost of providing some type of telephone access 
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for all communities could be funded out of a universal service fund. In the case of rural 
roads and transport services, data are missing to estimate exactly how much would be 
needed to allow for universal year-round access. The rural transport planning exercise 
proposed above should as a first step state what is seen as the basic service obligation, and 
then determine needs. 
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Annex 1. Renewable Energy Resources: A Good Option for the South 

The three southern states enjoy high renewable energy resources. Solar energy is available 
abundantly in the three states and, with few exceptions, could be used almost anywhere in 
the three states as a source of electrification for remote communities. Wind energy is 
available in some specific coastal areas, but the highest quality resources are available in the 
state of Oaxaca in the La Ventosa area. Mini-hydro potential is high, in both Oaxaca and 
Chiapas. However, the high degree of population dispersion in the three states does not 
allow for easy connections to mini-hydro plants or large wind generators, as these require 
agglomerated populations (which reduces connection and distribution costs) to be 
economically competitive. 

In the La V entosa and Zenantepec areas in the southeastern part of Oaxaca, the state 
government in coordination with the federal government is developing a strategy to attract 
private sector investment in wind generation connected to the central grid. In the next 10 to 
15 years, the government intends to install a capacity of 2,000 MW, corresponding to a total 
private investment of US$2.5 billion. This will require investment and modernization in the 
transmission lines, to cope with the transport of the generated electricity. However, even if 
this project uses renewable sources of energy, it will not be of direct benefit to off-grid rural 
electrification. 

In terms of hydraulic generation, Chiapas represents 20 percent of the hydraulic 
generation of the country, or 6 percent of the total energy produced in the country. This 
generation capacity has not been used for off-grid electrification of remote sites, via mini
hydro plants. 

The state of Guerrero is also contributing to the national electricity generation via two 
600-MW hydroelectric plants and two smaller hydro plants. There seems to be some 
hydroelectric potential for mini-hydro applications in the eastern mountainous part of the 
state, but there are no data available about it locally. Finally, there seems to be an 
unexploited wind resource potential on the coast, but limited information is available about 
the quality of the resource. 



Annex 2. Level of Service: Necessa!L Comfort, and Productive 

Electricity ., 
Necessa!r Comfort 

Individual Basic lighting, access to radio. 
application 
s 

Collective 
application 
s 

Objective: increase length of productive day for 
wotk and education applications and access to a 
source of information. 

Supply of water, telephony, power for health 
centers and schools. 

Objective: improve health by providing access 
to potable water, improve productivity of 
working day by reducing access time to water, 
improve access to information, improve basic 
health services, improve access to education for 
children arid adults. 

Water and sanitation 

Individual Reasonable access10 to an improved water 
application source (household connection, public 
s standpipe, borehole, protected well or spring, 

Power for domestic appliances 
such as TV, refrigerator, blender, 
individual cellular phone (when 
applicable). 

Objective: improve quality of life 
and access to information. 

Streetlighting,lightingof 
community centers, religious 
centers. 

Objective: improve quality of life, 
improve meeting and collective 
decision-making capacity. 

On-site water connection with 
reliable supply. 
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Productive 

Power for small-scale processing 
and transformation equipment, 
power for small-scale irrigation 
and cattle watering, power for 
small-scale productive 
applications. 

Objective: increase production 
and improve income. 
Power for larger scale irrigation 
projects, larger scale product 
processing and transformation, 
refrigeration of goods, ICT 
applications (business centers). 

Objective: Increase production, 
improve income, improve access to 
market information. 

Small-scale irrigation and animal 
watering; prepared food for sale, 
some economic activities. 

10 Defined by the World Health Organization (WHO) as the availability of at least 20 liters per person per day, from a source within one kilometer of the 
dwelling. 



Necessa!l 
and rainwater collection). Access to improved 
sanitation facilities.ii 

Objective: improve health, reduce time spent 
collecting water, and increase school enrollment 
(especially girls). 

Collective Reasonable access to an improved water source 
application and sanitation facilities for schools and clinics. 
s 

Objective: improve health, increase school 
enrollment (especially girls). 

Telecommunications 

Individual 

Collective Public telephones in towns with populations of 
more than 500 persons. 

Objective: reduce isolation, connect to migrant 
communities. 
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Comfort Productive 
Objective: improve quality of life. 

Objective: increase productivity 
and open up productive options. 

Objective: increase productivity 
and open up productive options. 

Telephone service in towns with populations 
greater than 2,500; local Internet access for 
towns with populations greater than 
20,000. 

Objective: greater quality of life; 
greater productivity for small businesses. 

Wiring of schools, health centers, 
and libraries to the Internet. 

Public Internet access centers in 
towns with populations greater 
than 20,000. 

Business centers equipped with 
ICT. 

Objective: improve productivity 
through affordable Internet access 
for small businesses. 

11 Defined as access to adequate excreta disposal facilities that can effectively prevent human, animal, or insect contact with excreta. Improved facilities range 
from simple but protected pit latrines to flush toilet with a sewerage connection. To be effective, facilities must be correctly constructed and properly maintained. 



Transport 

Individual 
or 
collective 

Necessa!I. 

Year-round access to a main road. 1 

Objective: reduce isolation to improve health, 
education, and economic opportunities. 

Comfort 
Objective: improve education and 
health. 

Year-round access with a vehicle; 
public transportation services. 

Productive 

Objective: reduce isolation to improve health, 
education, and economic 0£.e.Ortunities. 
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Annex 3. Bundling Infrastructure Support Services in Remote Rural Areas 

Electricity 
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In remote rural areas electricity is often supplied via off-grid unconventional methods. 
In most rural areas in southern Mexico, solar photovoltaic (PV) energy is the most 
readily available and adapted source. It enables serving dispersed or semi-dispersed 
users with basic services via individual solar home systems (SHS) at limited costs. SHS 
can be designed to provide different levels of service. In rural areas, a basic system (30 
Watt peak - Wp) can provide energy for two lamps for two to three hours a day and 
power a radio. More sophisticated systems (75 Wp) can provide five to six lamps for 
three hours a day, power a TV set for two to three hours a day, power a radio, and 
charge the battery of a cellular phone. 

SHS require limited regular maintenance; however, they are made up of different 
components that must be replaced on a timely basis. The battery usually needs to be 
replaced on average every three years. This requires substitution batteries to be available 
locally and to be affordable to users. Batteries used in SHS usually cost between US$70 
and US$100. This amount, if not financed progressively, may prove to be too high for 
low-income users. Projects, when based on cost-recovery mechanisms, collect regular 
payments from users (monthly, for example) that are used to pay back part of the initial 
investment costs and for renewal of spare components such as the battery. The collection 
of small payments in dispersed areas requires the implementation of a small local 
administrative and operational infrastructure (local operator). Technical solutions such 
as prepayment meters reduce collection costs as they require the user to go to a central 
place on a regular basis to deposit money in order to be able to operate the system. 

The installation of an SHS requires two people for three to four hours, which 
necessitates a local technical organization. However, installation can be subcontracted to 
third parties and may not be the responsibility of the local operator. The local operator 
may also have the responsibility to keep a small inventory of spare parts such as lamps. 

In summary, the local electric operator requires a small storage and office space, a 
part-time manager in charge of bookkeeping, a part-time technician for basic 
maintenance, and several (number depends on the size of the community) tariff 
collectors, if no prepayment meters are used. 

Water 

In rural off-grid communities, if water is not readily available locally, it requires energy 
to activate a pump. Water may be pushed from a surface source such as a remote river 
or lake, lifted from a reservoir to a higher place, or pumped from a deep well. In most 
cases a solar-activated water pump can provide the service, if no access to the grid is 
available. The pump's motor is activated by the energy provided by several solar panels 
(number depends on depth and quantity of water required). The system usually requires 
no batteries as water is pumped and stored in a tank during the day, and used from the 
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tank by the users. Usually, there is no distribution system from the tank to the user's 
houses, and people have to go to the well to get water or connect their own rubber 
pipes. Water may be used for human and cattle consumption, and for mini-irrigation 
purposes, depending on availability. 

To amortize investment costs, water may be sold to the users on the basis of their 
consumption. As in the case of electricity, payments ensure sustainability of water 
supply if they are sufficient to ensure enough resources are available to replace the 
pump at the end of its operating life (seven to eight years). In this case, some 
administrative infrastructure needs to be implemented to measure and charge water 
consumption to users. As with electricity, technical solutions such as prepayment meters 
ensure measurement and safe collection of payments. If prepayment meters are used, a 
small administrative office and a qualified bookkeeper (water operator) are needed to 
provide the service. Otherwise, someone needs to stand by the well to measure and 
report water consumption to the water operator. 

Telephony 

In most cases telephony systems are provided via collective telephones. These systems 
are activated by solar panels and provide service via a satellite connection. Users are 
charged according to the length and the nature of the telecommunication (local, national, 
or international calls). Telephones are usually located in an individual house, and 
operators are remunerated via a commission on the calls, to provide the service and 
collect payments. 

When a cellular signal is available, users may have access to individual telephones. 
SHS would enable them to be able to charge the telephone battery when needed. Users 
may use prepaid telephone cards. In this case the local operator may keep telephone 
cards available for users. 

The functions of water, electricity, and telephony operators could be shared by the 
same structure, as their main function is payment collection and some basic 
maintenance. Cost savings may result in the sharing of the services, as the same 
personnel and facilities would be used. 

Rural cooperatives can be ideal infrastructure operators because of their local 
presence, provision of organized collective services, and involvement in economic 
activities. 
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Annex 4. Affordability and Cost Recovery in the Electricity Sector 

Affordability is a major issue, as much of the population has limited capacity to pay. The 
population not yet electrified can be categorized into three broad groups in terms of 
their capacity to pay (estimated on the basis of current expenses for lighting): 

• Population living in a barely monetarized economy. These are isolated 
communities that produce beans and maize for self-consumption and raise a few 
domestic animals. The trade of animals is the only source of income and is 
reserved for special occasions. Capacity to pay is estimated at US$2.5 to US$ 6.2 
per month. 

• Population with the possibility of marketing some crops. These are 
communities living closer to markets and with the possibility of using water for 
small-scale irrigation so some part of the crop can be sold, generating some 
monetary income. Capacity to pay, based on current expenditures on candles, oil 
for lamps, and batteries is estimated to range between US$5 andUS$10 per 
month. 

• Population involved in small-scale coffee production. These are 
communities that have average monthly income of US$25 to US$50, in addition 
to some agricultural self-production. The lack of connection to the grid is usually 
because of the small size of the community and its distance from the grid. 
Nearby communities with connections to the grid typically have electric 
appliances such as TVs, electric irons, and fans, demonstrating a certain capacity 
to save. 

There is a limited but existing capacity to pay in the second and third category of 
population, which would enable the implementation of rural electrification programs . 
involving cost-recovery mechanisms. For the first category, bringing electric services 
could create an additional monetary cost that could be dangerous for the equilibrium of 
the local, almost totally demonetarized economy. In this case integrated programs, 
including electricity in a broader rural development approach, would be more 
appropriate. 

Concerning grid connection, the population is supposed to finance 20 percent of the 
connection cost, though that is unevenly enforced. In addition, some areas have a 
culture of nonpayment that is creating tariff recovery problems for CFE. This 
phenomenon, prevalent in some rural areas of Chiapas that are connected to the grid, is 
a consequence of the popular insurrection moves of the past decade. Populations 
assume that infrastru~e is a given, and in some specific areas may not be willing to 
pay for it. 

In the few existing experiences with solar energy, equipment has typically been 
given to the population without any formal cost-recovery mechanism or any 
involvement of users in the maintenance of the equipment. A survey in one pilot areas 
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shows that three years after the installation, only 40 percent of the solar systems were 
still operational. More generally, off-grid systems need to be designed with a good 
understanding of the importance of recurrent costs relative to capacity to pay. 
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Annex 5. Elementos a Ser Considerados en una Estrategia de Transporte 
Rural!~llf~i\J.iim~ 

Una estrategia de esta naturaleza debe estar enmarcada en el contexto de una estrategia 
mas general para el desarrollo rural, en particular en los aspectos de provisi6n de 
servicios rurales y accesibilidad. Una estrategia de transporte rural debe considerar, por 
lo menos, los tres aspectos que se establecen a continuaci6n: 

1. la estrategia debe establecer los objetivos nacionales para este subsector, asf como 
la contribuci6n del transporte rural en el desarrollo .econ6mico y social del medio 
rural y nacional. Asimismo, debe identificar_ la poblaci6n objetivo, determinar la 
situaci6n actual del transporte rural, y establecer el enfoque que se le dara .a la 
problematica del acceso rural. 

2. La estrategia debe definir los arreglos institucionales necesarios en las areas que 
definen la accesibilidad y movilidad en el medio rural: 

• lnfraestructura: El marco general debe resolver la pregunta clave relacionada 
con la propiedad, responsabilidad, capacidad local y financiamiento. Para 
ello la estrategia debe definir las caracteristicas del marco legal sectorial, los 
arreglos institucionales que se adoptaran para la administraci6n de los 
caminos rurales, proceso de planificaci6n de los caminos rurales y los 
criterios que se seguiran para garantizar el adecuado mantenimiento de la 
red. 

• Servicios de Transporte Rural: La politica que se defina debe considerar tanto la 
carga como los pasajeros, asf como la demanda por viajes de largas y cortas 
distancias. Se deben establecer las reglas tanto del sector publi~o como del 
sector privado en la prestaci6n de este tipo de servicio (siendo generalmente 
el sector publico el regulador, y el sector privado el operador). 

• Localizacion de los Centros de Servicio (centros de salud, mercados y escuelas): 
Ciertos problemas de accesibilidad se pueden solucionar de manera mas 
eficiente al introducir sistemas de planeaci6n participativa para la 
localizaci6n de nuevas facilidades y / o rehabilitaci6n de facilidades 
existentes. 

3. La estrategia debe especificar el rol de los diversos agentes involucrados 
(gobiemo federal, estatal y local, comunidades, usuarios, transportistas, entre 
otros) en la elaboraci6n de la estrategia y en la provisi6n tanto de la 
infraestructura rural necesaria como de los servicios rurales (haciendo enfasis en 
los mecanismos de financiaci6n para el mantenimiento y la expansi6n de la red 
vial rural, de ser esto ultimo prioritario ). Finalmente, la estrategia debe incluir un 
plan de acci6n para crear la capacidad tanto del sector publico como del sector 
privado, para que puedan responder a la naturaleza de las acciones requeridas. 
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The previous chapters have painted a bleak picture of the three Southern States 
of Chiapas, Guerrero and Oaxaca, as states that have an apparent inherent 
competitive disadvantage. They are located on the periphery of the country, far 
from any major markets, with a poorly developed transport network, within and 
across the states, without any major urban centers to serve as a growth pole of 
even as a portal to world .markets and with a difficult geography. Asides from 
tourism, the region's economy is based on public employment, subsistence 
agriculture, and small scale manufacturing for local consumption. The lack of 
growth and employment opportunity has meant that the region's main export is 
people - rural areas, for the large part, are inhabited by children and elders. And 
the dismally. poor performance in health and education implies that these 
migrants themselves have little human capital to build upon as they migrate. Yet 
within this bleak picture, there are success stories, suggesting that opportunities 
do exist and that more could emerge if some of the structural deficiencies in both 
public and private sector are addressed. 

How to change that predicament ? Clearly, designing a strategy for the 
development of the Southern States is complex, since such a strategy needs to 
tackle many issues (as in fact is attempted in the overall report for the Southern 
State Development Strategy.) The present report focused on infrastructure. It is 
not, however, a narrow focus - rather the underlying principle is that of 
infrastructure as an integral input into economic growth and private sector 
development, as well as for improved health and education outcomes. 

Unless the region manages to generate growth and improve incomes, it is 
unlikely to improve on any social or economic indicators. Household income, in 
any country, is the best predictor of health and educational achievement 
(Pritchett XX}, so that even if health and education expenditures are to become 
more efficient, this is unlikely to significantly improve the lot of the southern 
state population. 

Setting the stage for growth in the Southern States requires a combination of 
public and private efforts, with selective, output-driven interventions that trigger 
supply responses from the private sector. While it clearly will require public 
sector resources, it ought to start with a better and more strategic use of the 
already substantial public transfers. Public-private initiatives are needed to 
improve coordination and integration of the supply chain, to form alliances and 
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secure partners or anchors for investment and knowledge. The Puebla-Panama 
initiative could serve as the trigger and framework to start the process. 

How then to organize the laundry list of recommendations brought forward in 
the previous chapters? One suggestion could be to organize them along three 
main complementary pillars: 

• A competitiveness strategy, that focuses on lowering logistics costs, 
developing quality standards and improving both real and perceived 
quality, and seeks to build links between potential anchors (tourism) and 
the local economy. 

• A few (two or three) City Development Strategies· that look at the key 
hurdles preventing the main cities of the region from developing as 
growth poles and/ or offer decent services to its population and 
businesses. · 

• A rural infrastructure strategy that helps develop cost effective strategies for 
the use of the resources currently devoted to rural infrastructure and 
provides municipalities with a decision making framework. 

These three are clearly inter-related and come together under the "area of 
influence" concept -- the notion that main cities function as growth pole for the 
sub-region falling under their area of economic influence. The city or urban 
center is the natural setting for markets, service provider and human capital 
supplier. The rural areas - in their productive capacity- have to gravitate 
towards the closer urban centers as the locus of markets, services, information 
and opportunities. This can serve as the basis for an integrated approach to 
access external markets. Such a strategy would not be very costly to develop, 
although the implications in terms of identified needed investments may be 
relatively substantial. 






