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Abstract 

As a result of its coastal location and severe water scarcity condition, the city of 
La Paz, Baja California Sur, Mexico, is extremely vulnerable to the impacts of 
climate change. The purpose of this paper is to present the main findings of the 
Climate Change Action Plan for the City of La Paz and Neighbouring Areas 
(PACCLAP): first, the vulnerability to climate change and the adaptation 
measures suggested; and second, the local greenhouse gas emissions inventory and 
the recommended mitigation measures. In this study the methodology specified in 
UNEP (2008) was applied, Methodology for Assessment: GEO Cities. Manual for 
Application, Version 3; UNEP (2009), Training Manual on Vulnerability and 
Adaptation to Climate Change for Geo Cities, UN-Habitat (2010), Planning for 
Climate Change: A Resource Guide for Urban Planners and UNEP (2011) IEA 
Training Manual, Climate Change Vulnerability and Impact Assessment in Cities. 
The greenhouse gas emissions inventory (LGHGEI) was carried out following the 
revised 1996 Intergovernmental Panel on Climate Change’s guidelines for 
greenhouse gas inventories (IPCC, 1997a; IPCC, 1997b; IPCC, 1997c). The main 
results show that the water scarcity is the principal vulnerability for the city, 
followed by the sea level rise; and that the transport sector must be the priority in 
the mitigation strategy. The proposed climate actions (e.g. catch of surface water 
in dams, reduce leakage losses in the water system; efficient fuel use; and, 
emissions mitigation trough grid connected systems) are directly related to the 
Municipality Development Plan, thus making the PACCLAP a valuable 
instrument to support current and future decision makers in the formulation of 
public policies to foster the sustainability and improve the wellbeing of the local 
society. 
Keywords: climate action, adaptation, mitigation, sustainability, Mexico. 
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1 Introduction 

The Climate Action Plan for the city of La Paz originates as a complementary 
study to the Emerging and Sustainable Cities Initiative (ESCI) of the Inter-
American Development Bank in which the city of La Paz, Mexico takes part. The 
ESCI seeks to help participating cities to identify the main challenges and the 
actions of short and medium term that allow guide their development towards 
greater sustainability. One of these challenges is the climate change in the first 
place, since the city is a main source of greenhouse gas emissions, which inventory 
allows to outline the actions to their mitigation, and, in the second place, due to 
the vulnerability to climate impacts on the key economic sectors and society of the 
city of La Paz (temperature variation, change of the coastline, saline intrusion into 
groundwater aquifers, hydro-meteorological hazards, severity and redistribution 
of rainfall and drought, streambeds change, desertification, reduced availability of 
water for human and productive use, impacts on human, animal and plant health). 

2 Context of La Paz city 

La Paz city is the capital of BCS and is the seat of the municipality with the same 
name. The municipality has a population of 253,077 inhabitants and the 93.6% is 
concentrated in the towns along the coast. To the city of La Paz and surrounding 
areas the coasts of the Sea of Cortez are of great importance for the development, 
given that the activities that support the local people include maritime trade, 
fishing, tourism and services. However, agricultural activities are also developed 
in the valleys [1, 2]. 
     The city concentrates most of the government agencies, educational institutions 
and health centers in the state of Baja California Sur. From 1950 to 2010 the 
population of La Paz has steadily increased on average 4.5% annually [3], which 
shows a community in motion by migration but also represents a challenge to 
achieve planning urban growth that promotes sustainable development. 
     The rapid population growth has led to a change in the city environment due 
primarily to the generation of waste, growth of the vehicle pool and deforestation 
[4]. Likewise, poor urban planning has caused several pollution problems and 
increased greenhouse gas emissions (GEI). 
     The boundaries of the study area of this Plan of Action on Climate Change are 
shown in the map in Figure 1. Surrounding areas were included because of their 
influence on economic and social life of the city, as are particularly relevant in 
sectors such as transport and farming and fishing activities. 
     In the context of this study, the city is considered as an “urban ecosystem” [1, 
5, 6]. It is studied from the perspective of natural resources management, and 
includes, therefore, surrounding areas that have a relation of mutual dependence 
with the city. The characteristics of the city of La Paz are the following: desert 
climate, coastal area, semi-arid zone, medium economic potential (most of the 
economic growth is on account of services, while the development of industry and 
agriculture is facing the strong constraint of water scarcity), high social 
development, medium size and medium population growth rate (4.5% annual). 
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Figure 1: Map of La Paz city and surrounding areas: area of study. 

3 Research process and results 

The research was conducted in two main modules: adaptation and mitigation, to 
cover the most important aspects for the city of La Paz related to the climate 
change. The components developed along the process were the following: 1) 
Vulnerability and adaptation; 2) Mitigation. 
     In this study was applied, in a general manner, the methodology specified in 
UNEP [5–7] and UN-Habitat [8]. 
     The methodology assumes that sustainable development creates new demands 
regarding the impact assessment and structuring of response measures. In this 
regard, it is considered of importance: recognize the interaction between 
environmental conditions and human activities; take into account gender and 
intergenerational equity; promote the participation of the inhabitants of La Paz in 
decision-making. 

3.1 Vulnerability and adaptation 

3.1.1 Current situation and impacts of climate change on the environment 
and social welfare in La Paz 

The extreme vulnerability of the city of La Paz resulting from its geographic 
location and specific conditions, with main real and potential impacts of climate 
change, is recognized in the plan. By threatening water resources, causing stronger 
cyclones and floods, accelerating desertification, and negatively impacting 
biodiversity and marine and terrestrial natural populations, global warming 
increases the costs to maintain levels of comfort and security that allow 
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undertaking productive activities and everyday life. These impacts have negative 
consequences on society and economy of the city: productive activities such as 
tourism, services, fishery and agriculture have to spend an increasing portion of 
its budget to counteract them; while other sectors such as livestock face higher 
production costs due to the lack of fodder because of water stress. Meanwhile, the 
population is affected by increased electricity costs, greater risks to public health 
and in extreme cases; and the local government faces greater pressure on its 
functions of attention to the inhabitants and economic sectors. 
     It should be noted that water stress is the greatest vulnerability for the city of 
La Paz. Nowadays the total amount of groundwater concession exceeds the sum 
of the water that is recharged annually to the two main aquifers of the study area 
(La Paz y Los Planes). The overexploitation of the aquifer of La Paz is recognized 
since the 1970s [9, 10], and the demand is increasing two times in the next 23 
years due to population growth. The water consumption analysis in relation to 
temperature changes indicates that daily consumption rises 5.4 liters per person 
per each degree centigrade over the maximum temperature [11]. 
     Besides this threat, climate study shows potential increases in average sea 
temperature of about 1°C in the medium term as well as the extension of the 
summer (average temperatures of 27°C) to the months of October and November 
[4, 12]. These phenomena will foster the intensification of cyclones and, in 
addition, its season could be extended, as it occurs during El Niño phenomenon, 
and generate more natural disasters [13]. The rise in sea level, according to data 
reported in this study between 5.4–17.7 cm minimum and maximum respectively 
in 2030, and between 9–29.5 cm in 2050; is added and interacts with the magnitude 
of the storm surge, which may influence toward increasing these dimensions. The 
effects of this interaction in the long term will be of consideration for the city of 
La Paz and its surrounding areas, where the vulnerability index is high and the 
return period of hurricanes is small. This is because of the location of the poorest 
and most vulnerable populations, critical infrastructure [14] and main economic 
activities. 
     A deforestation rate of 1,939 hectares of sarcocaule scrub, 7.57 hectares of 
mangroves and 11 hectares of vegetation in marshes and coastal dunes, was 
estimated for the period 2005–2012, increasing the degree of unsustainability [15]. 
Deforestation in the region of La Paz has been caused primarily by the 
development of agricultural activities and residential uses. 
     In agriculture, the increase in temperature and decrease in rainfall [16] will 
result immediately in increased water demand for each crop because of greater 
levels of evapotranspiration and soil salinization. Similarly, the increase in water 
demand would imply a higher energy cost. Moreover, in times of drought yields 
of some crops may decrease [17], for example, 14% in corn and 9% in sorghum. 
Also in periods of abnormal rainfall affectations of crops can be expected: 23% in 
corn and 15% in sorghum. 
     Tertiary activities generate the greatest contribution to the State GDP, 
representing 69.50% in 2009 [18]. By itself, the trade sector represents the sector 
with the greatest contribution to State GDP, with 19.1%. Slightly less than a half 
of the employed population is employed in the retail trade sector, construction, 
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hotels and restaurants. Climate change may affect some of the commercial 
establishments located in areas at risk of flooding because of a rise in sea level and 
streambeds change due to higher rainfall. Also disruption of roads by heavy floods 
can affect the flow of supplies for a harmonious functioning of the trade sector. 
     In La Paz there are 347 establishments directly or indirectly devoted to tourism 
[19]. From 2008 to 2012 there was an average of 20,762 tourist arrivals. From the 
total of tourists received in La Paz 79% are national, while the remaining 21% are 
foreigners [20]. It is of importance to mention the influx of foreigners for full or 
part time residence, as well as the construction of marinas [21]. Tourism is the 
economic activity that although it belongs to the tertiary sector is highly vulnerable 
to climate impacts. This activity can be affected by the increase in average 
temperatures, which would make little attractive to tourists a greater period of the 
year (low season). On the other hand, some beaches could be affected by the rise 
in average sea levels. 

3.1.2 Adaptation responses 
To face the growing water scarcity there are a lot of technical methods to increase 
the supply, three of which have greater importance for the area of study: 
desalinization, reuse of treated wastewater and surface water catch in dams and 
reservoirs. These three alternative sources currently increase the supply of natural 
water in only about 20%. In this connection, the following may be anticipated: (a) 
the reuse of treated wastewater is not a viable option for a substantial increase in 
water due to its relatively low volume and, in addition, most of this resource is 
already given in concession for irrigation; (b) due to their high costs, desalination 
of brackish or salt water cannot replace the deficit expected in the near future; (c) 
the catch of surface water in dams, reservoirs or infiltration ponds represents the 
most viable option for La Paz, because of cost and efficiency; (d) for the city of 
La Paz there is also great potential for saving water by reducing leakage losses in 
the water system and through a more efficient consumption. 
     It is important to limit by legal means the human use of soil, water and 
vegetation, and animal resources present in areas of high diversity and high 
susceptibility to climate change. 
     It is also essential to promote actions and campaigns to minimize loss of 
vegetation cover in the region, working together the various levels of government, 
civil society organizations, media and schools. The disappearance of woody 
vegetation and scrub not only modifies the composition of the resident animals 
communities, but local biogeochemical cycles, altering soil water retention and 
the recycling of nutrients essential for the functioning of ecosystems. 
     It will be necessary to promote adaptability of agricultural crops, seeking 
transformation towards those that are more resistant to sudden temperature 
changes, have a short life period, demand less water volume and are more 
profitable. 
     In the fisheries sector is relevant to open formal programs supported by 
scientific and technological information, which can diversify or change the capture 
of target species through the replacement of some existing procedures of artisanal 
commercial fishing, as well as investing municipal and private enterprise 
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resources to carry out monitoring of the levels of catch and effort conducted in 
capturing sports-worthy fish species. 
     It is important to plan for future tourism development projects taking into 
account the average elevation of sea level and the potential flood areas because of 
high rainfall in hurricane season, as well as to plan the construction of new health 
and education institutions in areas not threatened by sea-level rise. The Urban 
Development Plan (UDP) must take into account, related to the growth of the city, 
the possible involvement of deforestation and affectation of groundwater recharge 
areas. 

3.2 Mitigation 

As a first step to formulate recommendations aimed at reducing the greenhouse 
gas emissions (GHGE) of the study area, an inventory was carried out for years 
2005 through to 2010. On this basis, the emissions in a business-as-usual (BUA) 
scenario for GHGE were calculated covering a period up to year 2030. This 
scenario provided a reference baseline to compare the effects of the GHGE 
mitigation recommendations. The results obtained in this process are presented 
next. 

3.2.1 Inventory and baseline 
The local greenhouse gas emissions inventory was carried out following the 
revised 1996 Intergovernmental Panel on Climate Change’s guidelines for 
greenhouse gas inventories [22–24]. These guidelines cover six categories: 
Energy, industrial processes, solvent and other product use, agriculture, land-use 
change and forestry, and waste. 
     In the estimation of the city’s emissions, the best resolution data available were 
used (state, municipal, local). For cases where available data did not correspond 
to the city itself, proxy indicators were calculated to enable an estimation of the 
actual city data. 
     The results of the inventory show that the emissions are dominated by the 
Energy category with more than 90% of the combined total. 
     The 2030 baseline under the BAU scenario was generated considering the 
official population growth projections from CONAPO (Mexico’s National 
Population Council) for the whole state. This assumed a scenario where emissions 
increase proportionally to population growth only. Likewise, it was assumed that 
the city’s population growth is proportional to the state’s population. With this in 
mind, the emissions baseline was estimated using a per capita emissions factor 
resulting from averaging the per capita emissions for years 2005–2010. The 
baseline obtained is presented in Figure 2. 

3.2.2 Mitigation recommendations 
The largest share of emissions for La Paz and surrounding areas corresponds first, 
to transport, and second, to electricity generation. It was then these categories that 
mitigation recommendations were primarily focused on. 
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Figure 2: Greenhouse gas emissions baseline to 2030. 

3.2.2.1 Transport  As of 2010, transport infrastructure in the municipality of La 
Paz comprised 1,704 km of highways and roads, 1,019 km of which are actually 
paved or have some kind of seal. There are also three mayor ports and one of the 
three international airports in the state. 
     Regarding the vehicle fleet, BCS is the state with the largest number of motor 
vehicles per person in Mexico. This number has grown rapidly in the last decade 
and for 2008 this number equalled 78 vehicles per 100 inhabitants, considerably 
higher than the national mean of 26.5 vehicles for 100 inhabitant [25]. It is not 
surprising then that between 2005 and 2010 approximately 75% of transport fuels 
consumed in the state correspond to gasoline and diesel fuel. This impacts on the 
state’s and local transport emissions, which are dominated by these two fuels. 
     Japan has shown a clear improvement [26, p. 124]. A fleet renovation program 
to achieve fuel efficiency improvements similar to those found in the countries 
mentioned above (1.2% annual improvement) could have an important effect on 
terrestrial transport GHGE (gasoline and diesel fuel accounted for 79% of 
transport GHGE during 2010). This program should not only consider old-for-new 
replacements but also provide incentives to replace internal combustion engine 
vehicles with different technologies such as plug-in hybrids and electric ones, 
especially in light of the large local potential for renewable electricity generation. 
If the program started in 2015, a 20% emissions reduction from terrestrial transport 
could be achieved by 2030. 
     However, in this proposal it is of utter importance not to overlook the great ease 
that prevails in the region to purchase and import into Mexico second hand 
vehicles coming from the United States without undergoing a proper road 
worthiness inspection that guarantees good environmental and mechanical 
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performance of the vehicles entering the country. Consequently, if implemented, 
this program should be very carefully devised so as to avoid substitution of current 
vehicles with others in similar conditions. It seems therefore necessary to find a 
suitable procedure that ties up the vehicle fleet renovation with fuel efficiency 
goals and controls as well as with operation condition of the replacement vehicles. 
This may require reforms to the actual Transport Law to enforce a strict 
mechanical, road worthiness and vehicle emissions inspection for people to 
maintain their vehicle registration and be allowed to circulate on the roads, 
especially for imported, second hand vehicles. 
     Local culture also plays a very important role in the use of motor vehicles, 
particularly regarding private vehicles and the (low) use of public transport. In this 
area, environmental education and direct work with people can have large 
contributions to change current local transport paradigms and, in turn, translate 
into GHGE reductions. 
     In addition, the development of new residential areas located along the city’s 
access roads (radial growth) increases transport distances and encourages the use 
of private motor vehicles. This also results in higher emissions. An alternative 
urban growth model could also aid in the reduction of transport GHGE. 
     Finally, one more option to reduce local transport emissions (with the 
associated benefits for public health and life quality in general) is the use of 
alternative ways of transport like cycling or walking. 

3.2.2.2 Electricity  Electricity generation in LAPSA had the second largest 
emissions volume after transport with an average of 0.89 kg CO2 equivalent per 
kWh of electricity consumed (average for 2005–2010). This factor is significantly 
above the national average for 2010 (0.58 kg CO2 equivalent per kWh [27, p. 271]. 
The high emission factors found locally are explained by the fuels used in 
electricity generation, heavy fuel oil no. 6 (bunker fuel) and diesel oil, which result 
in greater emissions than other fuels (e.g. natural gas, low-sulphur diesel fuel) or 
non-combustion generation technologies used elsewhere in the country (hydro, 
geothermal, nuclear). 
     Amongst the options to mitigate the electricity generation GHGE in La Paz 
three categories can be identified: improve the efficiency of the technology 
currently in use to achieve a lower carbon intensity of the electricity generated; 
introduce other fossil-fuel-based generation technologies with cleaner fuels than 
those currently in use; and introduce generation technologies based on renewable 
energy that do not result in GHGE during operation. 
     Regarding the first category, the combined average efficiency of all power 
stations in BCS (mostly internal combustion engines and steam turbines) for 2010 
was estimated at 38%. Given the technologies used, significant efficiency 
improvements are not viable. 
     Regarding the second category, combined cycle gas turbines could 
significantly improve generation efficiency. These plants have efficiencies in the 
range of 55%, which would undoubtedly contribute to reduce the electricity 
generation emissions due to both, using a cleaner fuel and a more efficient process. 
However, natural gas is not currently available in the state nor is there any 
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infrastructure in place to handle it. Present plans and program [28] consider 
starting generation with natural gas in the mid-term future. Likewise, an electrical 
connection with the rest of the country (the state grid is at present isolated from 
the national grid) is also under consideration. However, both these options are very 
capital intensive and their results regarding GHGE reductions would be available 
in the mid and long-term future. 
     From the GHGE mitigation standpoint in the short term, an option with higher 
potential to achieve significant reductions is through the generation based on 
clean, local and renewable energy sources. For La Paz, solar energy has the largest 
potential. 

4 Final remarks 

Due to its geographical location and coastal and arid conditions, the city of La Paz, 
Baja California Sur is extremely vulnerable to the adverse effects of global climate 
change on the use of natural resources, as well as on their productive activity and 
social and economic dynamics. Among the main potential impacts of climate 
change in the state are included the warming that threatens water resources and 
generates damage associated with coastal flooding; the presence of stronger 
cyclones; change in the course of streams; the loss of vegetation and soils leading 
to accelerated desertification; adverse impacts on biodiversity; negative impact in 
major economic sectors (fishery, tourism and agriculture); and increasing human 
vulnerability (disadvantaged social groups, employment, housing and health). 
     Nevertheless, the city of La Paz has great potential to enhance its sustainability, 
reduce its vulnerability and improve the welfare of the population. Evidence of 
this are the advances in conservation actions, high public awareness and the 
existence of specialized human capital. 
     It is very important to note that both, mitigation and adaptation actions, have 
significant side effects directly related to the sustainable development of the city: 
to establish effective policies for the management of scarce water resources; to 
improve public transport (routes and vehicle fleet); to protect vulnerable groups 
(because of their geographical location as well as because of their economic 
activities); to ensure a continued development in changing conditions of the main 
economic activities (fisheries and tourism), as well as to reduce dependence on 
these highly vulnerable to climate variability activities; to optimize the human, 
animal and plant health, among others. 

References 

[1] Ivanova, A., Bermúdez, A., de la Peña, A., de la Toba, D., Encarnación, E., 
Geiger, A., Gómez, I., Graciano, J.C., Juárez, E., René Kachok, R., López, 
C., Martínez, M., Martínez, V., Moreno, G., Petatán, D., Polanco, G., 
Ramírez, E., Rangel, E., Reyes, H., Rivera, J., & Wurl (2013). Plan de 
Acción ante el Cambio Climático para La Paz y sus Áreas Colindantes. La 
Paz, México. 2013. http://www.lapaz.gob.mx/images/stories/ 
cambioclima.zip 

 
 www.witpress.com, ISSN 1743-3541 (on-line) 
WIT Transactions on Ecology and The Environment, Vol 194, © 2015 WIT Press

The Sustainable City X  447



[2] Paez Rosas, E. I. El espacio físico municipal, en Memoria de servicio social, 
Caracterización socioeconómica y demográfica del municipio de La Paz 
durante la última década del siglo XX y principios del siglo XXI: Un 
enfoque histórico. Universidad Autónoma de Baja California Sur, 
diciembre, La Paz, BCS, 2007. 

[3] INEGI. Instituto Nacional de Estadística y Geografía (INEGI) “Vehículos 
de motor registrados en circulación por cada 100 habitantes”, 2011. 
http://www3.inegi.org.mx/sistemas/biinegi/default.aspx 

[4] Ivanova, A. & Gámez, A. (Eds.) Plan Estatal de Acción ante el Cambio 
Climático para Baja California Sur. La Paz, México, 2013. 

[5] UNEP: United Nations Environment Programme. Metodología para la 
elaboración de los informes GEO Cities. Manual de aplicación. Versión 3. 
United Nations Environment Programme, 2008. 

[6] UNEP. United Nations Environment Programme “IEA Training Manual, 
Climate Change Vulnerability and Impact Assessment in Cities”, 2011. 
http://www.unep.org/ieacp/files/pdf/Climate/IEA-Climate-Change-VIA-
City.pdf 

[7] UNEP. United Nations Environment Programme. Training Manual on 
Vulnerability and Adaptation to Climate Change for Geo Cities, 2009. 

[8] UN-Habitat. Planning for Climate Change: A Resource Guide for Urban 
Planners, 2010. 

[9] Troyo-Diéguez, E., Cruz-Falcon, A., Aviles-Polanco, A., Beltran-Morales, 
L.F., Vega-Mayagoitia, J., Nieto-Garibay, A., Murillo-Amador, B., Alvaro-
Gonzalez M., Fraga-Palomino, H., Wurl, J., Zamora-Salgado, S., Beltrán-
Morales, F.A., Ruiz-Espinoza F., Troyo-Dieguez, S., Nava-Sanchez, E., 
Carrillo & Frias-Villagon, F. Plan de Manejo Integrado de las Aguas 
Subterráneas en el Acuífero La Paz, Baja California Sur TOMO I.- 
Convenio No. SGT-OCPBC-BCS-10-GAS-001-CONV- Centro de 
Investigaciones Biologicas del Noroeste, SC, La Paz, BCS, 2010. 

[10] CONAGUA. Comisión Nacional del Agua. “Determinación de la 
disponibilidad de agua subterránea por acuífero en BCS”. 2011. 
http://www.conagua.gob.mx/disponibilidad.aspx?id=Disponibilidad% 
20por%20acu%C3%ADfer 

[11] CONAGUA. Comisión Nacional del Agua. “Consulta estadística del agua” 
2012. www.conagua.gob.mx/CONAGUA07/Contenido/Documentos/ 

[12] INECC. Instituto Nacional de Ecología y Cambio Climático. “Actualización 
de escenarios de cambio climático para México, como parte de los 
productos de la 5° Comunicación Nacional”, 2013. http://escenarios.inecc. 
gob.mx/index2.html 

[13] Wurl, J. & Martínez Gutiérrez, G. “El efecto de ciclones tropicales sobre el 
clima en la cuenca de Santiago, Baja California Sur, México”. III Simposio 
Internacional en Ingeniería y Ciencias para la Sustentabilidad Ambiental y 
Semana del Ambiente, 2006, México, DF. 

[14] PMD. Plan Municipal de Desarrollo 2011–2015. La Paz, BCS, 2011. 

 
 www.witpress.com, ISSN 1743-3541 (on-line) 
WIT Transactions on Ecology and The Environment, Vol 194, © 2015 WIT Press

448  The Sustainable City X



[15] Moreno, G. “Análisis del impacto del crecimiento de la mancha urbana en 
el ambiente biofísico del área conurbada de la ciudad de la paz, BCS, 
México”, UABCS, Posgrado En Ciencias Sociales, Tesina, 2012. 

[16] OOMSAPA. Organismo Operador Municipal del Sistema de Agua Potable 
y Alcantarillado de La Paz. “Información del sistema de agua potable, 2012, 
http://www.lapaz.gob.mx/sapa/Enlaces/ConsyServ.htm. 

[17] SAGARPA. Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca 
y Alimentación. Datos Básicos de Baja California Sur, Subdelegación de 
Pesca, 2012. 

[18] INEGI. Instituto Nacional de Estadística y Geografía. “Anuario Estadístico, 
Baja California Sur, México”. 2010, http://cuentame.inegi.org.mx/ 
monografias/informacion/bcs/economia/infraestructura.aspx?tema=me&e
=03. 

[19] SECTUR. Secretaría de Turismo. Directorio elaborado por el sistema de 
Información Turística Estatal (SITE), 2013. 

[20] Kiy, R. & McEnany, A. Tendencias sobre la jubilación de estadounidenses 
en las comunidades costeras de México, datos demográficos y prioridades 
en los estilos de vida. International Community Foundation, 2010. 

[21] IPCC. Intergovernmental Panel on Climate Change “Revised 1996 
guidelines for national greenhouse gas inventories – Reference manual 
(volume 1)”, 1997a. www.ipcc-nggip.iges.or.jp/public/gl/invs4.html 

[22] IPCC. Intergovernmental Panel on Climate Change. “Revised 1996 
guidelines for national greenhouse gas inventories – Reporting instructions 
(volume 2)”. 1997b. www.ipcc-nggip.iges.or.jp/public/gl/invs1.html 

[23] IPCC. Intergovernmental Panel on Climate Change. “Revised 1996 
guidelines for national greenhouse gas inventories – Workbook (volume 
3)”. 1997c. www.ipcc-nggip.iges.or.jp/public/gl/invs4.html 

[24] World Bank. Motor vehicles (per 1,000 people). 2013. Available at: 
data.worldbank.org/indicator/IS.VEH.NVEH.P3/countries?display 

[25] IEA. International Energy Agency. “Transport, energy and CO2 – Moving 
toward sustainability”, Paris: IEA. 2009. www.iea.org 

[26] CFE. Comisión Federal de Electricidad. Programa de Obras e Inversiones 
del Sector Eléctrico 2012–2026. 2012. http://www.cfe.gob.mx/ 
ConoceCFE/1_AcercadeCFE/Paginas/Publicaciones.aspx 

[27] Comisión Federal de Electricidad (CFE) (2014). Programa de Obras e 
Inversiones del Sector Eléctrico 2014–2028. 

[28] SEMARNAT & INECC. Secretaría de Medio Ambiente y Recursos 
Naturales & Instituto Nacional de Ecología y Cambio Climático. México – 
Quinta Comunicación Nacional ante la Convención Marco de las Naciones 
Unidas sobre el Cambio Climático, México, 2012. 

 
 www.witpress.com, ISSN 1743-3541 (on-line) 
WIT Transactions on Ecology and The Environment, Vol 194, © 2015 WIT Press

The Sustainable City X  449




