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Abstract

Background, Aims and Scope. In the world there are more than thirty
LCA software products, but they do not have inventories or an evalu-
ation method either with regional applicability, especially for Co-
lombia. A special software for Life Cycle Assessment and the Envi-
ronmental Performance Evaluation has been developed, which
considers the environmental impacts generated by products during
their life cycle and processes involving productive activities. It ac-
counts with inventories applicable to Colombia, for processes and
services like electrical energy production, transport and waste dis-
position. The Ecoscarcity evaluation method was adapted to Co-
lombia with national legislation and agreements for polluting re-
duction signed by country and the EPI (Environmental Points of
Impact) was established for 353 substances.

Methods. The software allows users to use the methodology which
corresponds to the standard ISO 14030 and 14040 directives. The
database uses the SPOLD international format. For ApeironPro soft-
ware, database information used from monitoring air emissions and
effluents on factories in the region were realized by the Environmen-
tal Research Group from Pontificia Bolivariana University and sec-
ondary type information has been obtained starting from studies
realized by environmental organizations and factories in the coun-
try which are interested in the management of quality environmen-
tal indicators. The antiquity of the information was restricted from
the last 5 years, 1998 to 2003, in order to possess temporal repre-
sentativity. The Ecoscarcity method uses information of the Envi-
ronmental Ministry and Environmental Institutes of Colombia for
the actual current load (F), and target norm for total load (Fk), using
information with national legislation and agreements for polluting
reduction signed by the respective countries. The software was de-
signed in Web ambience with the database in MySQL, while the
programming language was JAVA from Sun Microsystem.

Results. The software has inventories for energy (electricity from
coal, natural gas, fuel oil, hydroelectricity) transport (mean air,
truck, motor bus), processes (plastics, rubber, sugar, paints pro-
duction, detergent production, combustion in heaters, foundry of
copper, iron, gold), waste disposal (incineration and landfill).

Discussion. The Ecoscarcity method was analyzed for seven impact
categories: climate change, acidification, stratospheric ozone deple-
tion, photo-oxidant formation, eutrophication, ecotoxicity and deple-
tion of abiotic resources (coal, oil, natural gas, copper, nickel).

Conclusions. For Colombia, the highest environmental impact is as-
sociated with the ozone layer depletion (235.7 Ecopoints/g) while the
lowest is associated with depletion of coal (8.6 x10–7 Ecopoints/g),
although this is reasonable since Colombia is the tenth largest pro-
ducer of coal in the world.

Introduction

Given the necessity to carry out studies of Life Cycle Assess-
ment (LCA) and Environmental Performance Evaluation
(EPE) of a permanent form in Colombia, and considering the
specific requirements of environmental information to carry
out valid environmental evaluations in the local conditions,
and looking, in addition, to harness the development of initia-
tives of green markets and the Colombian ecolabel (green
Colibrí), the Pontificia Bolivariana University and the com-
pany developer of AVANSOFT software, with the support
of COLCIENCIAS , have developed a computer science tool
that allows one to carry out studies of EPE and LCA under
the international norms and with local applicability.

1 Environmental Database for Colombia

ApeironPro is dependent on an important environmental
database where data of emissions to the air, water or the
ground, of diverse processes like the generation of electrical
energy, transport, productive processes and waste disposi-
tion are to be found, all with data for Colombia. The data-
base uses the international format SPOLD [1], which is in-
ternationally accepted and is used widely in different Life
Cycle Assessment (LCA) software throughout the world,
thereby facilitating the interchange of data for inventories.

For the database of ApeironPro software, information of a
primary type, systematized from monitories of air quality, is
used and the water made by the Environmental Research
Group (in Spanish, Grupo de Investigaciones Ambientales,
GIA) of the Pontificia Bolivariana University and data of a
secondary type, obtained from studies made by environmen-
tal and industrial organizations in the country interested in
the handling of indicators of environmental quality, is taken
into account. The antiquity of the information is restricted
to the last 5 years, 1998 to 2003.

The inventories of the database of software are divided into
four modules, including energy, transport, processes and
waste scenarios, giving one first approach to the inventories
of more utility to make a study of LCA or EPE.
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Energy. The information used is published by the Mining-
Energetic Planning Unit for electricity from coal, natural gas
and oil fuel [2]. The inventory of hydroelectricity and
thermoelectrical sources was developed by the GIA (primary
data) and for some of the main industries of the country.

Transport. The information for road transport uses the emis-
sion factor CORINAIR [3] and the methodology MOBILE
5A [4], with inventories for trucks, cars and bus. The infor-
mation for air transport, takes the world-wide data from emis-
sions for motors used in airships into account, as published by
the Civil International Aviation Organization – ICAO [5].

Processes: Accounting for inventories for such processes as
rubber, paper, sugar, textile, cement, detergent and paint
production; heating and foundry combustion [6].

Waste scenarios: This involves information for the biggest
landfill in Colombia (5,000 t/day) and incineration for or-
ganics, pathologic and hospital wastes [7]. Table 1 shows
the information of the database.

Module Inventories 
Electricity Electricity from coal, natural gas, fuel oil and 

hydroelectricity 

Transport by truck, auto, bus Transport 

Transport by plane 

Processes Plastics PVC, PEAD, PEBD, ABS, rubber, sugar, 
copper, iron, aluminum, gold foundry 

Waste 
scenario 

Incineration of pathologic hospital and organic wastes, 
landfill disposition 

 

Impact Category Reference 
substance 

Ecopoint/g Col 

Global warming CO2 0.02 

Acidification SO2 14.07 

Ozone layer depletion R11 235.68 

Photochemical ozone 
creation 

CO 0.0187 

Eutrophication DQO 1.51 

Ecotoxicity Hg 106.57 

Water 4.88E-02 

Crude oil 4.98E-04 

Natural gas 3.18E-03 

Coal 8.60E-07 

Copper 7.20 

Resource Depletion 

Nickel 0.0629 
 

Table 1: Summary of the database

2 Environmental Impact Assessment Method –
Colombian Ecoscarcity

Using the environmental impact assessment for life cycle
assessment 'ecoscarcity' [8], the Ecopoints for seven refer-
ence substances on impacts like global warming, ozone deple-
tion, photochemical oxidants formation, acidification, eutro-
phization and depletion of abiotic resources like water, crude
oil, copper, nickel, natural gas were calculated. Then, for an
application of characterization factors, you can recognize
the Ecopoints for 363 substances.

Using Eq. (1), the evaluation is realized in Ecopoints for
each environmental effect:

c
FF

F
EIP

kk

××= 1
(1)

where:

EIP = Environmental Impact Point
F = current flow (t/a),
Fk = critical flow (t/a), and
C = constant, 1012 /year

Table 2: EIP for Colombia

For Colombian conditions, the Ecopoint concerning the
importance of each category was calculated (Table 2).

According to the results of Table 2, the biggest environmental
impact in Colombia is associated with ozone layer depletion
(235.7 EIP/g R-11), and the lowest one is associated with coal
depletion (8.6E-07 EIP/g coal), a finding which is logical since
Colombia is the third largest coal producer in the world.

3 Structure of the Software

ApeironPro is a software based on Web technology that in-
cludes the databases to carry out the studies of LCA and EPE
with applicability to the national technological conditions. The
operation of software consists of taking the data entered by
the user (Model) to multiply them by an Ecobalance or Life
Cycle Inventory, which contains the environmental data (con-
sumption of raw materials, fuel consumption, consumption
of energy, emissions to the air and pourings). Some invento-
ries are fed in software or the same user can even enter them.
The resulting data are multiplied by the Ecopoints and calcu-
lated for Colombia with the Ecoescarcity – Colombia 2004
method. The information generated shows

• the Ecopoints by their limit of the system
• the Ecopoints for different stages from the process
• the Ecopoints by more significant environmental effect.

Table 3 shows a summary of the parts that compose soft-
ware and how these elements are connected.

The software is designed in Web ambience to the MySQL
database, and its programming is in JAVA from Sun
Microsystem. The software can be utilized by the Internet.
It has an interface and it imports the inventories of the
SPOLD format.

The reports can be exported to Microsoft Excel and the user
can manipulate the information or use Acrobat reader.

Model Inventory Evaluation Method Interpretation / Impact Assessment 
The model of the real 

data used by the 
user within their 

company or for its 
product are entered. 

It includes data of the 
consumption of raw materials, 

energy, fuel, emissions and 
pourings found in sectorial 

studies. 

Based on the premise that the natural 
atmosphere can only be contaminated up to a 

limit determined by the environmental 
legislation or international agreements for the 
reduction of polluting agents; if the impact is 

greater, waste must be avoided. 

From the results established by ApeironPro 
software, it will also be possible to make a 
comparison of the most significant impacts 

to the atmosphere by industrial sector. 

 

Table 3: Basic structure of ApeironPro software
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4 Conclusions

For the application of the Ecoscarcity method for environ-
mental evaluation, the Colombian legislation supported
agreements for reducing pollution in their country and for
reducing the capacity of the environment for supporting this
load of contamination.

The biggest environmental impact in Colombia is associ-
ated with ozone layer depletion (235.7 Ecopoints/g R-11),
and the smallest is associated with coal depletion (8.6E-07
Ecopoints/g coal), and this is logical since Colombia is the
third largest coal producer in the world.

5 Recommendations and Perspectives

Latin America and Colombia need more inventories for their
processes and for identifying the more significant environ-
mental impacts of their industries. This work is an initial
step in the research about Life Cycle Assessment and can
also improve the work in ecolabeling for Colombia.

Acknowledgements. We would like to thank the following instututions for
their support: COLCIENCIAS – Colombian Institute for Science and Tech-
nology Development, <www.colciencias.gov.co>, UPB Universidad Pontificia
Bolivariana, <www.upb.edu.co>, AVANSOFT, <www.avansoft.com>.

References

[1] SPOLD 2.0. Data Exchange software
[2] UPME: Guía Ambiental de proyectos carboeléctricos. <http://

www.upme.gov.co/guia_ambiental/carbon/gestion/guias/plantas/
contenid/analisis.htm>

[3] Gómez AP, Builes M (1999): Juan Fernando. Cálculo de la emisión
vehicular de contaminantes atmosféricos en la ciudad de Medellín
mediante factores de emisión CORINAIR. Trabajo de grado para
optar por el titulo de Ingeniero Mecánico. UPB, Medellín

[4] Petro SL, Robledo CA (2000): Cálculo Preliminar de Factores de
Emisión para Tráfico Vehicular en la Ciudad de Medellín:
Aplicación del Programa US-EPA MOBILE5a, Medellín, 2000.
Trabajo de grado (Ingeniería Mecánica) UPB. Medellín

[5] ICAO Engine Exhaust Emissions Data Bank: First Edition 1995,
ICAO, Doc 9646-AN/943

[6] IDEAM UIS (2000): Sistema De Informacion Para La Evaluacion
Ambiental De Sectores Productivos Colombianos. 467 pp

[7] UESP (2000): Estudio De Impacto Ambiental Relleno Sanitario
Doña Juana. 48 pp

[8] SAEFL (1998): Swiss Federal Agency for the Environment, Forest
and Landscape. Weighting in Ecobalances with the Ecoscarcity
Method. Ecofactors 1997, 109 pp

[9] ECOCARBON, UPME (1997): Planteamiento Estratégico del
Programa de Reconversión a Tecnologías Limpias en Termoeléctri-
cas (PRTL). Bogota, Junio de 1997

[10] MME, ISA (1999): Evaluación Ambiental Sectorial, Sector
Eléctrico Colombiano. Medellín de Guía Ambiental para el
Subsector Hidroeléctrico. Medellín 1999

[11] Ministerio Del Medio Ambiente (2002: Guía Ambiental para el
Subsector de Caña de Azúcar. Minambiente, Sociedad de
Agricultores de Colombia, ASOCAÑA, Junio de 2002

[12] NTC-ISO 14040: Gestión Ambiental. Análisis del Ciclo de Vida.
Principios y Marco de Referencia

Received: May 6th, 2007
Accepted: May 10th, 2007

OnlineFirst: May 11th, 2007

The Technische Universität Berlin is offering a position as:

post doctoral scientific assistant (limited to 5 years)

Faculty III:
Department of Environmental Technology; Chair of Systems Environmental Engineering

Number: WM-767

Area of activities: Teaching and research; sustainability and LCA topics with the focus on indicator devel-
opment; development of integrated approaches based on environmental, economic, social and technical
methods and tools

Qualifications: master of science and Ph.D. in engineering or natural sciences; experience with sustainability
software; willingness and competence for self-employed research work in projects; fluent in English

Please send your application ASAP using the code number with the usual documents to Präsident of Technische
Universität Berlin; Dept. of Environmental Technology; Prof. Dr. Finkbeiner; Chair of Systems Environmental
Engineering, Sekr. Z 1; Strasse des 17.Juni 135; 10623 Berlin, Germany

The University envisages to ensuring equal opportunity for men and women, applications from female candi-
dates with the relevant qualifications are explicitly solicited. Severely disabled applicants with equivalent quali-
fications will be given preferential treatment.

Please send only copies, because documents will not be sent back to you.


