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Abstract 

Biogas technology represents an option to enhance sustainable energy use in 
developing nations particularly in the rural context. However, the produc-

-

introduces a set of nine indicators in the economic, social and environmental 
sustainability dimensions for assessing the impact of a small-scale biogas 
plant on the energy sustainability of a restaurant located in Mexico City. 
Indicators were evaluated before (base scenario) and after (biogas scenario) 
biogas plant installation and then they were linearly normalized using a sca-
le between 0 and 1 corresponding to a growing level of energy sustainability. 
Economic dimension indicators averaged 0.67 in the base scenario and 0.68 
in the biogas scenario; those of the social dimension, 0.52 and 0.54; and those 
of the environmental dimension, 0.17 and 0.49, respectively. Results indicate 

indicators provide objective elements to examine in detail biogas contribu-
tions in strengthening energy sustainability of cities in developing countries.
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Resumen

La tecnología del biogás representa una opción para impulsar el uso sustentable de 
la energía en el mundo en desarrollo, particularmente en el contexto rural. Sin em-
bargo, la producción y el uso del biogás también pueden acontecer en zonas urbanas 

ofrece un grupo de nueve indicadores en las dimensiones de sustentabilidad económi-
ca, social y ambiental para evaluar el impacto de una planta de biogás de pequeña 
escala sobre la sustentabilidad energética de un restaurante en la Ciudad de México. 
Los indicadores se evaluaron antes (escenario base) y después (escenario biogás) de 
la instalación de la planta y luego se normalizaron linealmente usando una escala 
entre 0 y 1 correspondiente a un nivel creciente de sustentabilidad energética. Los 
indicadores de la dimensión económica promediaron 0.67 en el escenario base y 0.68 
en el escenario biogás, los de la dimensión social, 0.52 y 0.54; y los de la dimensión 
ambiental, 0.17 y 0.49, respectivamente. Los resultados muestran el impacto positi-

-

contribuciones del biogás en el fortalecimiento de la sustentabilidad energética de las 
ciudades en países en desarrollo.

Descriptores: 

 biogás
 zonas urbanas
 países en desarrollo
 sustentabilidad energética
 indicadores

Introduction

sustainable deve-
lopment (SD) as a development that can meet the needs 
of the present without endangering the ability of future 
generations to meet their own needs (WCED, 1987). 

-
ship between three main dimensions, namely: Econo-
mic, social and environmental. 

From an energy point of view, SD demands the ac-
-

ces (Vera et al., 2005). Renewable energy sources (RES) can 
help achieve energy sustainability objectives as they 

greenhouse gases 
(GHG) mitigation, job creation, rural development and 
energy access (REN21, 2012). It is estimated that RES 

2010, most of which through some form of biomass 
-
-

rectly for energy production (traditional biomass) or 
processed to solid, liquid or gaseous fuels (modern bio-

anaero-
bic degradation (AD) composed of methane (CH4), 
carbon dioxide (CO2) and traces of other gases.

In the developing world, deployment of biogas te-
chnology has taken place mainly in rural locations by 
means of small-scale units fed by animal manure and 
the biogas being used for domestic applications (Bond 

is as cooking fuel having the advantage of a cleaner and 

fuels (Smith et al., 2000; Zhang et al., 2000). Biogas also 

reducing the overexploitation of forest resources for 
fuel wood extraction, the incidence of health problems 
derived form the use of low quality fuels and the 
workload for fuel wood collection (Gosens et al., 2013).

In Mexico in 2010 there were 721 biogas projects 
across the country, nearly half of which (354) were un-
der construction, mainly for treating manure from large 

-
nology dissemination within the country, other loca-

organic fraction of municipal solid waste (OFMSW) 
-

trates for biogas production (Müller, 2007; Khalid et al., 
2011; Curry and Pillay, 2012). Mexico City alone gene-
rates approximately 12,500 t/day of municipal solid 
waste (MSW) of which 49.5% corresponds to organic 
materials (Duran-Moreno et al., 2013). 

Due to its amount and composition, the OFMSW re-
quires an adequate management to avoid negative im-
pacts on the environment and human health. 
Unfortunately, main cities in developing countries re-
gularly manage their MSW in an unsuitable way. For 
instance, 32% (7,800 t/day) of the MSW transported to 
the 13 transfer stations in operation in Mexico City was 

85% of the input waste of the three selection plants in 
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