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ABSTRACT 
 
    This article briefly discusses the application of EF and the calculation of EF for Malaysia and its way forward. 
Calculation of the ecological footprint for Malaysia at the national level is limited and totally absent at the state 
and city levels. It is at these levels that they would serve a very useful purpose in guiding development planning. 
The fact that there is no commonly accepted method for footprint calculations poses a challenge. Another major 
challenge for the country is limitation of data required to calculate the ecological footprint. However, the 
average Malaysian consumes 3.0 hectares of land and sea to support people’s demand on nature as same as to 
sustain their current life needs and wants. It takes 3.0 hectares of land and sea throughout the world to support 
each Malaysian. Ecological footprints range from as low as 0.07 hectares/person for the built-up land to a high 
of 1.6 hectares/person for energy land. The largest contributor to the EF for each Malaysian is energy 
consumption (53% of total footprint). Thus, any effort to reduce energy consumption will serve to reduce the EF 
of the country. In this context, perhaps it is time to seriously review the issue of energy subsidies in Malaysia. 
This will also serve to improve the emission of carbon dioxide, as part of the country’s efforts in climate change 
mitigation. It will also serve the country’s aspiration for sustainability in development.  
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Introduction 
 

The concept of ecological footprint (EF) was developed at the University of British Columbia’s School of 
Community and Regional Planning by William Rees and his students (Rees, 1992 and Wackernagel et al., 1993). 
It was popularised by Wackernagel and Rees (1996) in the publication Our Ecological Footprint–Reducing 
Human Impact on the Earth. Wackernagel et al. (1999) acknowledged Vitousek et al.’s (1986) study on the 
human appropriation of photosynthesis products as the intellectual predecessor to the footprint concept. The 
ecological footprint is closely related to the ecological concept of carrying capacity, which is the population of a 
given species that can be supported indefinitely in a defined habitat without permanently damaging the 
ecosystem on which it is dependent. EF is denominated in hectares per capita, whereas carrying capacity is 
generally expressed in units of individuals per hectare, making one concept the inverse of the other. The EF can 
be readily adapted to incorporate trade, however, making it a more appropriate concept to apply to human 
populations (Pearce, 1994; Rees, 1996; Wackernagel and Rees, 1996). Unlike carrying capacity, the ecological 
footprint captures all the bio-physical impacts of a given community regardless of where those impacts occur. 

Recently, EF has become established as an important environmental indicator, following the pioneering 
work of Wackernagel and Rees (1996). The EF can be defined as the total land and water area required to 
support a population with a specific lifestyle and given technology with all necessary natural resources and to 
absorb all wastes and emissions for an indefinite length of time. The footprint presents a picture that is a useful 
measure of a population's demand for resources against nature’s available supply, and is becoming increasingly 
useful at global, regional, national and local levels. It not only assesses the sustainability of current human 
activities, but is also effective in building public awareness and assisting decision-making.  

EF is a measure of the ‘load’ imposed by a given population on nature (Wackernagel & Rees, 1996). The 
EF of individuals, cities and countries varies depending on income, prices, personal and prevailing social values 
as they affect consumer behaviour, and technological sophistication, e.g., the energy and material content of 
goods and services. The EF concept was developed to estimate the total area of biologically productive land 
occupied exclusively to produce all the resources consumed and to assimilate all the wastes generated by any 
defined population using prevailing technology and economic processes.  

The ecological footprint yields a consistent bio-physical measure of current levels of consumption to 
complement the monetary measures that already exist. It therefore provides a conceptually simple, intuitively 
appealing way to incorporate sustainability goals into the planning process. Although the EF does not represent 
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economic or social welfare, it does reflect ecological well-being and gives an indication as to whether current 
consumption and production patterns are likely to be sustainable.  

Thus, the ecological impact of humanity is measured as the area of biologically productive land and water 
required to produce the resources consumed and to assimilate the wastes generated by humanity, under the 
predominant management and production practices in any given year. Not only human demand on nature, but 
also nature’s supply changes over time because of innovations in technology and resource management, changes 
in land use, and cumulative damage of past impacts (Wackernagel et al., 2002). This article briefly discusses the 
application of EF and the calculation of EF for Malaysia and its way forward.  

 
Use of Ecological Footprint: 

 
Ecological Footprint (EF) provides an aggregated indicator of natural resource consumption (energy and 

materials) in much the same way that economic indicators have been adopted as a way of representing 
dimensions of the financial economy. EF presents a simple operational indicator to aid in monitoring progress 
towards sustainability whether natural capital gains or losses. It accounts for the flows of energy and matter to 
and from a specific economy or activity, converted into corresponding land and water area needed to support 
these flows. Six land categories are included in the procedure, namely consumed: degraded land (built 
environment), gardens, crop land, pasture land and grasslands, productive forest, and energy land. The power of 
the method is the fact that all human exploitation of resources and environment is reduced to a single dimension, 
namely land and water area needed for its support. 

Ecological footprint analysis can be applied for the various purposes and levels within a country 
(Wackernagel & Rees, 1996; DGR & STOA, 2001; Barrett, et al., 2004; Wilson & Anielski, 2004), as follows: 
 Manage natural resources more effectively and systematically  
 Serve as a warning device for economic and military long-term security to recognize emerging scarcities 
and overall global trends 
 Increase global and national competitiveness by reducing the EF 
 Assist in sustainable development and environmental strategy formation 
 Use within the Community Plan e.g. Local Agenda 21 
 Provide baseline data to perform future projects  
 Provide useful information to undertake public awareness and education campaigns 
 Identify local and global possibilities for climate change mitigation and CO2 reduction 
 Analyse credit worthiness in the finance industry of the country 
 Use as an account tools to assess corporate sustainability 
 Use as an effective indicator of sustainability 

 
Calculating Ecological Footprint: 

 
Ecological footprint is a way of measuring a population's demand on nature. It is a measure of the land area 

required to produce all of the products and resources consumed by a population and to process all of the wastes 
created by the population. An ecological footprint measurement can be made for a single individual to a whole 
city or a country or a single activity (e.g. a car trip) or for a group of activities (e.g. household operations).   

Ecological footprint calculations are based on the following simple facts:  
 Total amount of the resources consumed by a population and all of the wastes generated by that population. 
 Total biologically productive areas necessary to provide these resources and waste flows.  
 World average biologically productive area that is necessary to provide all the ecology services for humans.  

 
Thus, ecological footprint shows how much of nature is used by an individual or a community or a nation. 

The EF of any individual or household has six separate components such as:  
 
1. Crop Land: The area of crop land required to produce the crops that is consumed. 
2. Pasture Land: The area of grazing land required to produce the necessary animal products. 
3. Forest Land: The area of forest required to produce the wood and paper. 
4. Built Area: The area of land required to accommodate housing and  infrastructure. 
5. Energy Land: The area of forest that would be required to absorb the CO2 emissions resulting from that 

individual’s energy consumption. 
6. Sea Space: The area of sea required to produce the marine fish and seafood. 
 
The sum of the land requirements for the six individual land categories represents the ecological footprint 

i.e. the total area “appropriated” from nature for the provision, maintenance and disposal of every consumer 
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good. The EF is expressed in land “area units” (in hectares) where each area unit corresponds to one hectare of 
biologically productive space with world-average productivity. 

Several methods have been developed for calculation of the Ecological Footprint (Begum & Pereira, 2009). 
These are (i) component based approach (consumption-land use matrix), (ii) compounding approach (national 
footprint accounts), (iii) input-output approach, and (iv) combined approach (combining existing national 
footprint accounts with input-output analysis). Although each of these methods has its own peculiarities and 
insights, many have their roots in the consumption-land use matrix approach introduced by Wackernagel and 
Rees (1996). 

 
Ecological Footprint for Malaysia: 

 
In 2004, a new set of ecological footprints for 149 countries of the world was calculated and published in 

the Living Planet Report, 2004 of the WWF (World Wide Fund for Nature) in cooperation with the United 
Nations Environmental Programme and Global Footprint Network. This report uses the national footrpint 
accounts methodology for the calculation of EF. Highlights of Report assessing 149 countries show that United 
Arab Emirates, United States of America, Kuwait and Australia have the highest ecological footprints (Table 1). 
Afganistan and Somalia have the lowest ecological footprint in the world.  

The Living Planet Report (2004) reported that the per capita ecological footprint of Malaysia for the year 
2001 amounts to 3.0 gha/cap and the per capita biocapacity amounts to 1.9 gha/cap. The average Malaysian 
consumes 3.0 hectares of land and sea to support people’s demand on nature as same as to sustain their current 
life needs and wants. It takes 3.0 hectares of land and sea throughout the world to support each Malaysian. 
Ecological footprints range from as low as 0.07 hectares/person for the built-up land to a high of 1.6 
hectares/person for energy land. The largest contributor to the EF for each Malaysian is energy consumption 
(53% of total footprint). Thus, any effort to reduce energy consumption will serve to reduce the EF of the 
country (Begum et.al, 2009). In this context, perhaps it is time to seriously review the issue of energy subsidies 
in Malaysia. This will also serve to improve the emission of carbon dioxide, as part of the country’s efforts in 
climate change mitigation. It will also serve the country’s aspiration for sustainability in development.  
 
Table 1: Highlights of the Living Planet Report 2004: Malaysia and Other Countries  

World and Countries 
(149 countries) 

Total Ecological Footprint 
(global ha/person) 

Total Biocapacity 
(global ha/person) 

Ecological Deficit  
(global ha/person) 

Highest EF Countries:  
United Arab Emirates 
United States of America 
Kuwait 
Australia 
Sweden 
Finland 
Canada 

 
 
9.9 
 
9.5 
 
9.5 
7.7 
7.0 
7.0 
6.4 

 
 
1.0 
 
4.9 
 
0.3 
19.2 
9.8 
12.4 
14.4 

 
 
8.9 
 
4.7 
 
9.2 
-11.5 
-2.7 
-5.4 
-8.0 

World average 2.2 1.8 0.4 
Malaysia 3.0 1.9 1.1 
Lowest EF Countries: 
 
Bangladesh 
Afghanistan 
Somalia 

 
 
0.6 
0.3 
0.4 

 
 
0.3  
1.1 
1.1 

 
 
0.3  
-0.8 
-0.7 

Source: WWF, 2004 

 
Recommended Next Steps: 

 
Calculation of the ecological footprint for Malaysia at the national level is limited to the above mentioned 

study. Ecological footprints are totally absent at the state and city levels. It is at these levels that they would 
serve a very useful purpose in guiding development planning. The fact that there is no commonly accepted 
method for footprint calculations poses a challenge. Another major challenge for the country is limitation of data 
required to calculate the ecological footprint.  

A collaborative research project of the Institute for Environment and Development (LESTARI) of 
Universiti Kebangsaan Malaysia, with support from the Department of Statistics, Malaysia, and funding from 
the Department of Town and Country Planning of Peninsular Malaysia was completed in 2007. The study 
recommended a pilot study to calculate the EF at the local level, employing the combined approach (combining 
existing national footprint accounts with input-output analysis). This approach allows the disaggregation of 
national data by economic sector, and also needs the household expenditure and consumption data which are 
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available at the Department of Statistics Malaysia. At present, this approach is best to meet the data 
requirements for the calculation of EF at the local level. In the UK, there is a growing number of local 
authorities that have conducted EF analysis by applying the combined method (Collins et al., 2005; Wiedmann 
et al., 2006).  

The recommended pilot study of the EF can be conducted by the Department of Statistics of the Prime 
Ministers Department on a regulated periodic basis. For this purpose, they will require capacity building, and 
LESTARI could help to build their capacity through the pilot study. Therefore, the Department of Statistics can 
on a periodic and regular basis, release information to the public on the performance of local authorities in these 
areas. The main end-user of the EF are local authorities, who should plan their transportation and industrial 
sectors effectively to reduce energy use within these two sectors through appropriate technology upgrading as 
well as public education and awareness programmes to promote changes in lifestyle.  
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