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About the UAE Ecological Footprint Initiative 

The Ecological Footprint Initiative (EFI) was launched in 2007 through a partnership between: the 
Ministry of Environment and Water, Environment Agency – Abu Dhabi, Emirates Wildlife Society in 
association with WWF, and the Global Footprint Network, transforming the UAE from a country with 
one of the highest per capita Ecological Footprint per capita the world, to one with some of the most 
advanced Ecological Footprint science. In 2012, the partnership welcomed the Emirates Authority for 
Standardization and Metrology. The Ecological Footprint Initiative has succeeded in verifying the UAE 
footprint, identifying the breakdown of the footprint by sector and in developing a scientific 
scenario-modelling tool for decision makers that assesses the impact of different policies to reduce 
the country’s Footprint by 2030. The Ecological Footprint Initiative continues to verify the UAE’s 
Footprint and to find solutions to manage the country’s Footprint.  

 

About the Global Footprint Network 

Global Footprint Network promotes a sustainable economy by advancing the Ecological Footprint, a 
tool that makes sustainability measurable. Together with its partners, the Network coordinates 
research, develops methodological standards, and provides decision makers with robust resource 
accounts to help the human economy operate within the Earth's ecological limits. 

 

About Emirates Wildlife Society in association with WWF (EWS-WWF) 

Emirates Wildlife Society is a national (UAE) environmental non-government, non-profit organization 
that works in association with WWF, one of the world's largest and most respected independent 
conservation organizations. EWS-WWF has been active in the UAE since 2001 and has initiated and 
implemented several conservation and education projects in the region. The mission of EWS-WWF is 
to work with people and institutions within the UAE and the region, to conserve biodiversity, tackle 
climate change and reduce the Ecological Footprint through education, awareness, policy, and 
science-based conservation initiatives. For more information please visit www.ewswwf.ae.  
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EXECUTIVE SUMMARY 

During the 2012-2014 period, the United Arab Emirates Ecological Footprint Initiative (EFI) continued 
to strengthen its activities with the UAE Ecological Footprint verification as one of its three important 
research agendas under “Track 3: Verification of Ecological Footprint Accounts”. Track 3 of the EFI 
was charged with taking a lead on understanding the Footprint data challenges better (particularly 
the carbon component) and its implications for the UAE (including representation in Living Planet 
Report 2014); identifying what factors are driving the high Footprint of the UAE; and developing 
strategies to help manage it responsibly.  

The UAE Footprint review exercises that have been conducted since the publication of Living Planet 
Report (LPR) 2006 have continually built knowledge for long-term understanding, institution of 
appropriate organizational arrangements, and empowerment of data systems and institutions for 
verification. All the significant data gaps and limitations in the UAE Ecological Footprint were 
identified early on by the EFI partners, however, the population data that was locally-sourced and 
built-up land correction had been the only incorporated components in the verified UAE National 
Footprint Accounts that enabled a better representation of the per capita Footprint value. With the 
establishment of the National Bureau of Statistics in 2009, the opportunity to systemically and 
successfully address all the other identified data gaps as well, has now become possible.  

The Data Organization and Management Report that was prepared in 2013-14 period of the UAE EFI 
provided an in-depth investigation into the carbon component of the UAE Ecological Footprint. It 
built on the knowledge gained from the EFI’s engagement with data issues in the country to shed 
further light on estimations that were made on population, commodity trade data for the UAE and 
the importance of prioritizing the carbon component based on both its proportional significance in 
the total Ecological Footprint of the UAE. Most importantly it helped to understand the limitations in 
calculating the carbon Footprint using internationally sourced data. Based on this knowledge, a 
short-term data verification plan was proposed to be undertaken to further refine the National 
Footprint Accounts results for the United Arab Emirates, particularly in terms of the data sourced 
from international agencies. Facilitating the creation of an effective data management system in the 
country was noted as a priority.  

The data mapping and stakeholder networking exercise undertaken in early 2014 facilitated better 
understanding of the data available in the UAE. It also provided an insight into data challenges, 
allowed further assessment of the available data for the built-up land and carbon components of the 
Ecological Footprint and helped to develop the most representative data to update the 2014 UAE 
National Footprint Accounts. 

The short-term verification process undertaken in 2014, which this report captures in detail, was 
then designed to assess confidence in the accuracy of the 2014 UAE National Footprint Accounts, 
specifically the carbon-related input data and results. Parallel data from alternative sources – 
primary national (when available) or international sources – have been assessed as comprehensively 
as possible, and substituted where applicable and where deemed most representative within the 
accounts. The tasks and timing of the process were geared towards ensuring the best representation 
of UAE data in the Living Planet Report 2014.  

To calculate the Ecological Footprint of countries, international data sources are used to ensure a 
consistent, comprehensive, and comparable calculation. These primarily include the statistics 
agencies of the United Nations and the International Energy Agency. In total, approximately 6,000 
data points per year are used to calculate the National Footprint Accounts of a country. The raw data 
available in these organizations in some cases requires to be pre-processed and cleaned to obtain 
representative, continuous data, allow disaggregation and capture outliers. As the Footprint of a 
country is reported in per capita terms, using the official population statistic is necessary for 
representative per capita Footprint result.  

The verification process undertaken by the UAE EFI in 2014 found that the UAE National Bureau of 
Statistics released its own population estimates in March 2011, including values up to the year 2010. 
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These values were used for profiling the UAE in both the 2012 and 2014 Editions of the National 
Footprint Accounts.  

The built-up land component of the UAE Ecological Footprint represents a methodological challenge, 
as globally it is calculated by assuming that built infrastructure occupies formerly productive 
cropland. The methodological assumption of infrastructure covering the most productive agricultural 
land was resolved in line with what was suggested by the UAE EFI in 2008. For the LPR 2014, the 
Ecological Footprint and biocapacity values of this land type component were set to zero.  

In order to address data gaps (in both production and trade statistics) in the carbon component of 
the UAE Footprint, EWS-WWF and Global Footprint Network consulted with UAE data stakeholders 
between April and June 2014. These consultations succeeded in ensuring the relevance and 
robustness of data for the UAE NFA; securing access to the data and clearance to use this relevant 
data set; and, facilitating better understanding of data collection and management in the country. 
Besides seeking data leads from stakeholders, the EFI team also engaged with key stakeholders to 
determine the most relevant approach for arriving at data estimates (where required) for the year 
2010. For the LPR 2014, CO2 emissions data, back-casted from the most recent UAE GHG Inventory, 
was used to calculate the production side of the carbon component of the Ecological Footprint. 
Nationally sourced trade data was identified for the calculation of the trade side of the carbon 
Footprint component. However, while it was possible to use oil and gas data from the Ministry of 
Energy and OPEC, national non-oil commodities data could not be used due to inconsistency with the 
international classification coding system. This verification work has highlighted a definitive long 
term objective for the UAE EFI with regard to trade data. 

The collaborative review and local data use added rigor to the verification and the final Footprint 
results of the UAE.    

Based on the short-term verification exercise, the UAE National Footprint Accounts were revised. A 
summary of the revision and impact on the total Ecological Footprint of the UAE in 2014 is below: 

 

 Using the updated population value from the UAE NBS (8,264,000 people) reduced the 
UAE per capita Footprint by 9.1%.  
 

 With the decision to set UAE Footprint value for built-up land to zero, total Ecological 
Footprint of the UAE decreased by 3%.  
 

 Use of CO2 emission data from latest UAE GHG inventory resulted in a 3.2% reduction in 
the total UAE Ecological Footprint.  
 

 On using the new values for Comtrade, the result showed 4% reduction in the total 
Ecological Footprint of the UAE.  
 

 In case of crude oil, use of export values from Ministry of Energy resulted in a 7% 
reduction in the total Ecological Footprint of UAE. 
 

 Using OPEC values for import and export of natural gas resulted in a 0.03% and 0.28% 
reduction, respectively, in the total Ecological Footprint of the UAE. 
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Comparison of the unverified and verified 2010 UAE per capita Ecological Footprint from the 2014 Edition. 

 

Consolidating the results of the UAE NFA 2014 verification, recommendations and final decisions 
taken caused a 24% decrease in the UAE per capita Ecological Footprint, from 10.18 gha to 7.75 gha 
per person. Overall, implementing the findings of the verification process has allowed to arrive at a 
more representiative value for the UAE Ecological Footprint.  

The final results of this verification were cleared by the UAE EFI Secretariat (EWS-WWF) for Global 
Footprint Network to use in the Living Planet Report 2014.  

Although the review and verification detailed in this report and activities envisaged for this year are 
focused on population, carbon and built-up data components of the Footprint, the initial mapping 
exercise has served as an opportunity to appraise the potential data stakeholders in the UAE in 
relation to all land-type components of the Ecological Footprint. This extended information base will 
be useful for further review and verification of the other land-types in the long term. 

National level verification of the UAE Ecological Footprint has been valuable in highlighting the 
importance of relying on robust source data in enhancing the usefulness of available decision-making 
tools and metrics. The UAE EFI, through this exercise, has been able to highlight the need for UAE 
statistics agencies to methodically collect, store and effectively communicate data to international 
repositories to allow more precise assessment and characterization of national profiles. A close 
collaboration with key statistical agencies and other government bodies is strongly suggested in the 
forthcoming months of the UAE EFI, to ensure that an effective data management system is put in 
place in the UAE that allows for regular collection and communication of national data to 
international sources. This collaboration is integral to a vision that involves institutional capacity 
building and establishment of procedures.    
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1. INTRODUCTION 

This report is second in a series of reports developed for the UAE Ecological Footprint Initiative (EFI) 
in the 2013-2014 period of activity, with the objective of detailing the UAE Footprint data verification 
being undertaken by the EFI and charting a pathway for better data collection and management in 
the country. 

The EFI, organized as a public-private partnership model, was established in 2007. From its early 
activities built around understanding the methodology of the Ecological Footprint and garnering 
stakeholder interest and support, it has, year on year, built a growing portfolio of policy-related, 
sector specific projects and programs using the Ecological Footprint. This has provided greater 
methodological insight into the Footprint and its application, and wider stakeholder engagement. 
However, one crucial element of the Ecological Footprint that defines the robustness of results is 
source data. The UAE Footprint Initiative, like other national initiatives on the Footprint (e.g., 
initiatives in Switzerland, Luxembourg and Japan)1, is well placed to identify and address peculiarities 
of the local framework of source data; enhance the robustness of national data and its collection; 
and empower statistical centers to adhere to standardized procedures and align nationally collected 
data to that held in international repositories.   

Since the start of the EFI in 2007, the land-type of critical concern for the UAE has been carbon 
uptake land. The carbon component has constituted over 75% of the UAE Ecological Footprint since 
the 2006 Living Planet Report. Also, early work of the EFI identified that national CO2 emissions data 
had to be estimated by international data providers due to the absence of continuous time series 
data for the UAE (Galli et al., 2008). While the UAE EFI project report of 2008 detailed the apparent 
data challenges in the UAE, the enabling conditions for addressing these challenges systemically 
came into place only with the establishment of a centralized National Bureau of Statistics in 2010, 
which was one of the key recommendations of the 2008 report.  

In 2013-14 period of the UAE EFI, the Data Organization and Management Report was prepared by 
Global Footprint Network, a founding partner of the EFI. This report provided an in-depth 
investigation into the carbon component of the United Arab Emirates National Footprint Accounts 
(GFN, 2014). Building on the knowledge gained from the EFI’s engagement with data issues in the 
country, this report shed further light on the fact that commodity trade data for the UAE was 
required to be estimated for many years given the non-availability of data in appropriate codes (GFN, 
2014). The report prioritized the carbon component based on both its proportional significance in 
the total Ecological Footprint of the UAE (it continues to represent up to three quarters of the UAE 
Footprint) and the understanding of the limitations in calculating the carbon Footprint using 
internationally sourced data. Further, it described a short-term data verification path (Figure 1) to 
further refine the National Footprint Accounts results for the United Arab Emirates, particularly in 
terms of the data sourced from international agencies (GFN, 2014). For the long run, it envisaged the 
institutionalization of effective data management in the country and timely communication of data 
to international repositories. Thus a facilitation of the establishment of appropriate data collection, 
organization and communication procedures was built into the framework (Figure 1).  

The latest verification process was undertaken in 2014, as part of the short-term verification plan of 
the UAE EFI, to assess confidence in the accuracy of the National Footprint Accounts of the UAE, 
specifically the carbon-related input data and results. The tasks and timing of the process were 
geared towards ensuring the best representation of UAE data in the Living Planet Report 2014.  

 

 

                                                           

1 Detailed information on other countries’ NFA review programmes can be found at: 

http://www.footprintnetwork.org/en/index.php/GFN/page/case_stories/#nations 

http://www.footprintnetwork.org/en/index.php/GFN/page/case_stories/#nations
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Figure 1: Data collection, processing and verification framework   

The current report captures the latest verification process: it identifies the data issues for the UAE in 
the standard2 NFA 2014 and describes the process undertaken to address gaps in the calculation of 
the carbon component of the UAE Ecological Footprint. Parallel data from alternative sources – 
primary national (when available) or international sources – have been assessed as comprehensively 
as possible, and substituted where applicable and where deemed most representative within the 
accounts. Details of the assessment of alternative sources, their representative value, and the result 
of implementing the selected reference value in the accounts are described in this report.  

This short term verification process has facilitated:  

1) appropriate representation of the UAE Ecological Footprint to be presented in the Living 
Planet Report 20143;  

2) identification of areas or data sets where international databases have misrepresented UAE 
statistics;  

3) determination of the scope of engagement with national stakeholders, and setting the stage 

to connect them with their international counterparts in order to address the identified data 
issues systematically and effectively.  

The publication of the 2014 Living Planet Report was identified as an appropriate forum to report the 
results of this focused data verification process as it is a widely issued and read publication that 
documents the Ecological Footprint of nations. 

                                                           
2 Each year Global Footprint Network calculates and releases Ecological Footprint and biocapacity accounts for about 160 

countries using data over a period of 5 decades. This environmental accounting system is named National Footprint 

Accounts (NFA). UAE is one of the 160 countries for which the NFA are developed.   

3 The results of the data verification process described in this report were submitted for publication to WWF International 

on May 15th 2014. LPR 2014 is scheduled for release in the fall of 2014. 
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2. METHODOLOGY 

2.1 Understanding the National Footprint Accounts 

The Ecological Footprint is an environmental accounting tool introduced by Mathis Wackernagel and 
William Rees in the early 1990s4 (Rees, 1992; Wackernagel and Rees, 1996; Wackernagel et al., 
2002). It calculates human demand on the Earth’s renewable resources, and the capacity of the Earth 
to provide those resources (biocapacity). The biologically productive land and sea areas that 
generate the renewable resources and ecological services that humans demand include: cropland for 
the provision of plant-based food and fiber products; grazing land and cropland for animal products; 
fishing grounds (marine and inland) for fish products; forests for timber and other forest products; 
uptake land to sequester waste (CO2, primarily from fossil fuel burning); and space for shelter and 
other urban infrastructure (Galli et al., 2014).  

 

Figure 2: Land use categories comprising the Ecological Footprint 

While the Ecological Footprint can be calculated at various levels, an annual, national calculation 
called the National Footprint Accounts (NFA) is done consistently each year by Global Footprint 
Network for about 160 countries using data over a period of 5 decades (Bastianoni et al., 2013; Kitzes 
et al., 2009). UAE is one of the 160 countries for which the NFAs are developed. 

2.2 NFA standard data sources, formats and calculations process  

The National Footprint Accounts (NFA) calculate the annual Ecological Footprint for most nations, 
starting with the year 1961, up to the most recent year for which relevant data is available: currently 
2010. The NFA use data on national activities such as resource production and trade, CO2 emissions, 
land productivity, land use etc. as inputs to obtain the final, national results in global hectares. 

International data sources (Table 1) are used to ensure a consistent, comprehensive, and comparable 
calculation that primarily include the statistics agencies of the United Nations (such as the Food and 

                                                           
4 More general information on the Ecological Footprint can be found in  

 

Annex 1: The Ecological Footprint. A full technical description of the Ecological Footprint can be found in Borucke et al, 
(2013), cited in the reference section. 
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Agriculture Organization and Comtrade) and the International Energy Agency (see Borucke et al., 
2013).  

In total, approximately 6000 data points per year are used to calculate the National Footprint 
Accounts of a country. 

Table 1: Input data to the Ecological Footprint and biocapacity calculation (Borucke et al. 2013). 

DATASET SOURCE DESCRIPTION 

Production of primary 
agricultural products 

FAO ProdSTAT 
Physical quantities (tonnes) of 
primary products produced in 
each of the considered countries 

Production of crop-based 
feeds used to feed animals 

Feed from general marketed crops data 
is directly drawn from the SUA/FBS from 
FAOSTAT 

Data on crops grown specifically for 
fodder is drawn directly from the FAO 
ProdSTAT 

Physical quantities (tonnes) of 
feeds, by type of crops, available 
to feed livestock 

Production of seeds 
Data on crops used as seeds is 
calculated by Global Footprint Network 
based on data from the FAO ProdSTAT 

Physical quantities (tonnes) of 
seed 

Import and Export of primary 
and derived agricultural and 
livestock products 

FAO TradeSTAT 

Physical quantities (tonnes) of 
products imported and exported 
by each of the considered 
countries 

Import and Export of non-
agricultural commodities 

Comtrade 

Physical quantities (kg) of 
products imported and exported 
by each of the considered 
countries 

Livestock crop consumption 

Calculated by Global Footprint Network 
based upon the following datasets: 

 FAO Production for primary Livestock 

 Haberl et al., 2007. 

Data on crop-based feed for 
livestock (tonnes of dry matter 
per year), split into different crop 
categories 

Production of primary forestry 
products as well as import and 
export of primary and derived 
forestry products  

FAO ForeSTAT 

Physical quantities (tonnes and 
m3) of products (timber and 
wood fuel) produced, imported 
and exported by each country 

Production of primary fishery 
products as well as import and 
export of primary and derived 
fishery products 

FAO FishSTAT 

Physical quantities (tonnes) of 
marine and inland fish species 
landed as well as import and 
export of fish commodities 

Carbon dioxide emissions by 
sector 

International Energy Agency (IEA) 

Total amounts of CO2 emitted by 
each sector of a country’s 
economy 
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DATASET SOURCE DESCRIPTION 

Built-up/infrastructure areas 

A combination of data sources is used, 
in the following order of preference: 

1. CORINE Land Cover 

2. FAO ResourceSTAT 

3. Global Agro-Ecological Zones (GAEZ) 
Model 

4. Global Land Cover (GLC) 2000 

5. Global Land Use Database, SAGE, 
University of Wisconsin 

Built-up areas by infrastructure 
type and country. Except for 
data drawn from CORINE for 
European countries, all other 
data sources only provide total 
area values 

Cropland yields FAO ProdSTAT 

World average yield for 164 
primary crop products 

 

National yield factors for 
cropland 

Calculated by Global Footprint Network 
based on cropland yields and country 
specific unharvested percentages 

Country specific yield factors for 
cropland 

Grazing land yields 
Monfreda, C., personal communication, 
2008. SAGE, University of Wisconsin, 
Madison 

World average yield for grass 
production. It represents the 
average above-ground edible net 
primary production for grassland 
available for consumption by 
ruminants. 

Fish yields 

Calculated by Global Footprint Network 
based on several data sources including: 

 Sustainable catch value (Gulland, 
1971) 

 Trophic levels of fish species 
(Fishbase Database available at 
www.fishbase.org) 

 Data on discard factors, efficiency 
transfer, and carbon content of fish 
per tonne wet weight (Pauly and 
Christensen, 1995) 

 

World-average yields for fish 
species. They are based on the 
annual marine primary 
production equivalent. 

Forest yields 

World average forest yield calculated by 
Global Footprint Network based on 
national Net Annual Increment (NAI) of 
biomass. NAI data is drawn 

from two sources: 

 Temperate and Boreal Forest 
Resource Assessment – TBFRA 
(UNECE and FAO 2000) 

 Global Fiber Supply Model – GFSM 
(FAO, 1998) 

 

World average forest yield. It is 
based on the forests’ Net Annual 
Increment of biomass.  

NAI is defined as the average 
annual volume over a given 
reference period of gross 
increment less that of neutral 
losses on all trees to a minimum 
diameter of 0 cm (d.b.h.). 

Carbon Uptake land yield Calculated by Global Footprint Network 
based on data on terrestrial carbon 

World average carbon uptake 
capacity. Though different 
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DATASET SOURCE DESCRIPTION 

sequestration (IPCC 2006) and the 
ocean sequestration percentage 
(Khatiwala et al., 2009)  

Further details can be found in Borucke 
et al., (2013) 

ecosystems have the capacity to 
sequester CO2, carbon uptake 
land is currently assumed to be 
forest land only by the Ecological 
Footprint methodology. 

Equivalence Factors (EQF) 

Calculated by Global Footprint Network 
based on data on land cover and 
agricultural suitability. 

Data on agricultural suitability is 
obtained from the Global Agro-
Ecological Zones (GAEZ) model (FAO and 
IIASA, 2000). 

Land cover data drawn from the FAO 
ResourceSTAT database. 

EQF for crop, grazing, forest and 
marine land. Based upon the 
suitability of land as measured 
by the Global Agro-Ecological 
Zones model. 

 

Most raw data is obtained in CSV (comma separated value) or similar flat text file format. Figure 3 
schematic presents an overview of the steps involved in converting raw data to results. Certain raw 
data require pre-processing in order to be in the correct format to calculate the NFAs. Some data 
arrangement and supporting calculations are performed using MS Excel following which raw data 
and intermediate results are stored either in MySQL database, or in an Excel workbook. Some data 
sets are then cleaned to obtain representative, continuous data, allow disaggregation and capture 
outliers (Ewing et al., 2010; Galli et al., 2014).  

 

 

Figure 3: Outline of NFA implementation (Ewing et al., 2010). The NFA are maintained and updated by Global 

Footprint Network with the support of approximately 75 Partner Organizations.  

The NFA calculations themselves are maintained in an Excel workbook, which reference the 
supporting workbook. A custom-built software application manages the import of data from the 
database into the NFA workbook, and writes NFA results back to a table in the database.  
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3. ANALYSIS 

3.1 Focus on population, carbon and built-up land components of UAE NFA  

At the global level, land-type components of the Ecological Footprint have changed over time. For 
instance, cropland represented approximately 50% of the humanity’s Footprint in the 1960’s, and 
20% in 2008 while the carbon Footprint component represented approximately 10% of humanity’s 
footprint in 1960’s, and 50% in 2008. At the same time, national per capita Ecological Footprint 
values, as well as the role of the carbon Footprint component, vary through time and across nations. 
Grouping countries according to their level of income, it was found that national per capita Ecological 
Footprint increased in high and middle income countries, while it decreased in low-income countries 
(Galli et al., 2012). Carbon Footprint represented 25% of the total Footprint in low-income countries, 
46% in middle-income and 65% in high-income countries in 2005.    

 

Figure 4: Per capita Ecological Footprint and percentage composition for High, Middle and Low income 

countries by land type in 1965, 1985 and 2005 (Galli et al, 2012). 

Early research by the UAE EFI established that the UAE demands on biocapacity were heightened 
given its arid geography and its oil wealth rendering a high GDP per capita (Galli et al., 2008). The 
UAE EFI has opted to particularly focus on population and carbon Footprint given that Footprint 
results are reported in per capita terms and the carbon Footprint has constituted up to 3/4th of the 
UAE Footprint in the Living Planet Reports since 2006 (Abdullatif and Alam, 2011).  

Population 

As discussed in the Al Basama Al Beeiya (Ecological Footprint) Initiative, Technical Report - Year 1 
(Galli et al., 2008), population has been established as a priority set of data for verification because 
the Ecological Footprint is most commonly reported in per capita terms and is therefore highly 
dependent on knowing the exact number of people living in the country. Furthermore, the UN 
population statistics for the UAE have not reflected the full resident population given the historical 
limits in statistics supplied internationally, including having used different definitions of the resident 
population (GFN, 2014). It should be noted that although population numbers from UN FAO remain 
inconsistent with nationally sourced values (GFN, 2014), Global Footprint Network is currently using 
population data from the UAE National Bureau of Statistics5 for the most recent years of its accounts. 
Nonetheless, an accurate representation of national data in international databases remains 
essential for the accurate representation of the situation in the country in all 3rd party accounts, 
analysis and indicators. 

                                                           
5 See http://www.uaestatistics.gov.ae/ReportPDF/Population%20Estimates%202006%20-%202010.pdf    

http://www.uaestatistics.gov.ae/ReportPDF/Population%20Estimates%202006%20-%202010.pdf
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Carbon 

The aim of the 2014 UAE Data Organization and Management report (GFN, 2014) as well as this 
report is to focus specifically on the carbon component (Box 1) of the UAE Ecological Footprint. 
During the period 2013-2014, the UAE EFI has performed detailed research into the carbon 
component of the UAE Ecological Footprint; this research has continued to show limitations in the 
raw input data that are obtained from standard international sources for its calculation as is 
explained in detail in the Results section of this report.  

 

Built-Up land 

Further, refining of the concept of Built-up land Footprint (Box 1) to accommodate anomalies was 
acknowledged as presenting the biggest methodological challenge as it is currently calculated by 
assuming that built infrastructure occupies formerly productive cropland (Wackernagel and Rees, 
1996). UAE, being a desert country, stands as a representative anomaly to the assumption that all 
built-up land is historically placed on extremely productive land (cropland is the biocapacity 
benchmark). This was acknowledged in the Living Planet Report 2008 where built-up land Footprint 
for the UAE was set equal to zero for the first time (UAE EFI, 2008). This report further highlights 
improvements in the understanding of this component of the UAE Footprint and the methodological 
adjustments that require to be made to the UAE NFA. 

Although all the significant data gaps and limitations in the UAE NFA were identified early on by the 
EFI partners, the population data and built-up land6 correction have so far been the only 
incorporated components in the UAE NFA that enabled a better representation of the per capita 
Footprint value. With the establishment of the National Bureau of Statistics (NBS) in 2010, the 
opportunity to systemically and successfully address all the other identified data gaps as well, has 
now become possible.  

During the 2012-2013 period, the UAE EFI continued to strengthen its activities with the UAE NFA 
verification as one of its three important research agendas -Track 3: Verification of Ecological 
Footprint Accounts. Track 3 of the EFI was charged with taking a lead on understanding the Footprint 
data challenges better (particularly the carbon component) and its implications for the UAE 
(including representation in LPR 2014); identifying what factors are driving the high Footprint of the 
UAE; and developing strategies to help manage it responsibly.  

 

                                                           
6 Implementation of the built-up land correction has not been consistently represented in the LPR’s 2010 and 2012 (see 

Table 8) 
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3.2 Steps taken for mapping and sourcing data in the UAE for NFA 2014 

In view of the specific data gaps discussed in the previous section, a thorough verification and update 
of the UAE 2014 National Footprint Accounts (2010 data set) was undertaken with the aim of 
ensuring that representative data on the UAE was published in the Living Planet Report 2014. In 
order to address these specific data gaps, the team reviewed available government data sources and 
identified relevant data stakeholders in the country, at federal and emirate-levels. The following data 
stakeholders were listed for consultation: 

 Dubai Carbon Centre of Excellence  

 Dubai Statistics Centre 

 Emirates Competitiveness Council 

 Federal Customs Authority 

BOX 1: Data parameters of the carbon and built-up land components of the Ecological Footprint 

The carbon component of the Ecological Footprint calculates the Footprint of CO2 emitted as the bioproductive 
area demanded for the sequestration of anthropogenic atmospheric CO2 released in the atmosphere due to the 
use of oil, electricity and energy intensive commodities. The final Footprint of consumption is the result of the 
sum of: the Ecological Footprint of national emissions; the net result of the Ecological Footprint of all emissions 
embodied in traded goods; and the Ecological Footprint due to international transport emissions linked to 
importing and exporting goods (net result of emissions from marine and aviation transport). 

The built-up land Footprint is calculated based on the area of land covered by human infrastructure: 
transportation, housing, industrial structures and reservoirs for hydroelectric power generation. Just as previous 
NFA editions, the 2014 NFA assumes that built-up land occupies what would previously have been cropland. This 
assumption is based on the observation that human settlements are generally situated in fertile areas with the 
potential for supporting high yielding cropland (Wackernagel, 2002). Built-up land always has a biocapacity equal 
to its Footprint since both quantities capture the amount of bioproductivity lost to encroachment by physical 
infrastructure (Ewing et al, 2010).  

The detail of the standard data sources used to calculate the carbon component and the generalized 
methodological assumption on built-up land of the Ecological Footprint in the NFA’s are provided below: 

carbon Footprint of production: National Emissions 

The primary source for national emissions data is the International Energy Agency (IEA). Overall national 
emissions are taken from the line item ‘CO2 Sectoral Approach’ which is then calculated with an Ecological 
Footprint intensity of carbon emissions.  

carbon Footprint in trade: Embodied emissions in traded commodities 

The primary source for data on traded commodities in the United Nations Commodity Trade Statistics Database 
(Comtrade). The National Footprint Accounts uses a statistical data cleaning and data filling algorithm (GFN, 
2014) to catch outliers which are likely errors in the raw data, and to fill values for years where a commodity 
traded is missing where it is statistically identified as a gap in data.  

carbon Footprint in trade: Emissions from international transport 

Data from both the IEA and Comtrade are used in the calculation of the Ecological Footprint from international 
transport. In line with the IPCC Greenhouse Gas Inventory Guidelines, the IEA reports emissions from 
international transport as adjunct Memo items (Memo: International Aviation, and Memo: Marine Bunker Fuels), 
not included in the overall emissions. As these reported emissions are for transport to and from a nation, and not 
necessarily linked to activities of a nation’s residents, the National Footprint Accounts re-allocate these emissions 
between all nations by its proportion of global imports. In this way those emissions are linked to the transport of 
goods consumed, and the Comtrade trade data is used to calculate the proportions of global trade.  

Built-Up Land Footprint: Yield factor of built area 

The Built-Up Land Footprint is the area of land occupied by infrastructure multiplied by the yield factors of 
cropland and the Equivalence Factor of Cropland. In general, the yield and Equivalence factors for cropland are 
used to proxy the potential capacity of infrastructure area because most urban areas that developed over the 
pre-industrial centuries congregated around the most productive agricultural land.  
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 Ministry of Environment and Water 

 National Bureau of Statistics 

 Statistics Centre Abu Dhabi 

EWS-WWF and Global Footprint Network invited these data stakeholders to a series of meetings 
between April and June 2014 to discuss data requirements for the Ecological Footprint calculation. 
The agenda of the meetings was to ensure the relevance and significance of the data held by the 
stakeholder for the UAE NFA; secure access to the data and clearance to use this relevant data set; 
and, to better understand data collection and its management in the country.  

The meetings were successful in obtaining relevant data for the UAE NFA and in enhancing the 
understanding of data collection and management procedures. Along with seeking data leads from 
stakeholders, the EFI team also engaged with relevant stakeholders to determine the most locally-
relevant approaches for arriving at data estimates (where required) for the year 2010. For instance, 
in order to arrive at the estimate of CO2 emissions, the team explored three approaches for back-
casting from 2012 data and sought advice from the Dubai Carbon Centre of Excellence in choosing 
the most appropriate option (for details, see section 4.1). The incorporation of national data, and the 
advice and recommendations from stakeholders on sources of data, added rigor to the verification 
and the final Footprint results of the UAE.  

Although the review and verification in this report and activities envisaged for this year are focused 
on population, carbon and built-up data components of the Footprint, the initial mapping exercise 
has served as an opportunity to appraise the potential data stakeholders in the UAE in relation to all 
land-type components of the Ecological Footprint, particularly due to apparent overlaps in data 
stakeholders. This extended information base could be used for further review and verification of the 
other land-types (Table 2).    

Table 2: Comprehensive mapping of data stakeholders by each Footprint component  

Identified UAE 
data 

stakeholders 

Ecological Footprint 
Component 

Dataset Years Notes/references. 

FEDERAL OFFICES 

Ministry of 
Environment 
and Water 

   Carbon Footprint 
(production)

National CO2 emissions. 2012 

Data availability 
checked.  
 
Dubai Carbon Center 
of Excellence (DCCE) 
has been 
commissioned by the 
Ministry to calculate 
the UAE GHG 
inventory.  

   Cropland Footprint 
(production, imports 
and exports)

Crop, livestock product 
production and trade by FAO 
classifications. 

1971-2012  

   Grazing Land 
Footprint (production, 
imports and exports)

Livestock production, trade 
and diet. 

1971-2012  

   Forest Footprint 
(production, import 
and exports)

Forest products, production 
(primary products) and trade 
(all) 

1971-2012  
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Identified UAE 
data 

stakeholders 

Ecological Footprint 
Component 

Dataset Years Notes/references. 

   Fishing grounds 
Footprint (production, 
imports and exports.)

Fish harvest by species, 
aquaculture separate. Fish 
product trade by FAO 
classifications. Area of 
Exclusive Economic zone and 
continental shelf. Average net 
primary production per 
marine area in the UAE. 

1971-2012  

   Biocapacity 
(cropland, grazing, 
inland water, marine 
fishing ground and 
forest land)

Area of cropland, pasture, 
inland water and forest land. 
Average Net Annual Increment 
of UAE forests. 

1971-2012  

Ministry of 
Economy7 

   Carbon Footprint 
(imports and exports)

Trade in all goods in SITC r1 
classification. 

1971-2012  

   Cropland Footprint 
(production, imports 
and exports)

Crop product trade by FAO 
classifications.  

1971-2012  

   Grazing Land 
Footprint (production, 
imports and exports)

Livestock product trade by 
FAO classifications.  

1971-2012  

   Forest Footprint ( 
import and exports)

Forest products trade by FAO 
classifications.  

1971-2012  

   Fishing grounds 
Footprint (production, 
imports and exports)

Fish harvest by species. Fish 
product trade by FAO 
classifications.  

1971-2012  

Ministry of 
Energy 

   Carbon Footprint 
(imports and exports)

Oil and gas trade 1971-2012 
Data  availability 
checked 

Ministry of 
Foreign Affairs 
(Directorate of 

Energy & Climate 
Change) 

   Carbon Footprint 
(production)

National CO2 emissions 1971-2012  

Federal 
Customs 
Authority 

   Carbon Footprint 
(imports and exports)

Trade in non-oil goods in HS 
classification. Includes trade 
data from Free Zones 

1971-2012 
Data  availability 
checked 

Central Bank 

   Cropland Footprint 
(production, imports 
and exports)

Crop product production and 
trade by FAO classifications. 

1971-2012  

   Grazing Land 
Footprint (production, 
imports and exports)

Livestock production and 
trade by FAO classifications: 
trade and diet. 

1971-2012  

   Fishing grounds 
Footprint (production, 
imports and exports)

Fish harvest by species. Fish 
product trade by FAO 
classifications.  

1971-2012  

National 
Committee for 

   Carbon Footprint 
(production)

National CO2 emissions 1971-2012  

                                                           
7 Originally, this data came from the Ministry of Foreign Trade. This entity has now been merged with the Ministry of 

Economy. 
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Identified UAE 
data 

stakeholders 

Ecological Footprint 
Component 

Dataset Years Notes/references. 

Climate Change 

National Bureau 
of Statistics 

   Carbon Footprint 
(imports and exports)

Trade in non-oil goods in HS 
classification. 

1971-2012 
Data  availability 
checked 

   Cropland Footprint 
(production, imports 
and exports)

Crop production and trade 
commodities by FAO 
classifications. 

1971-2012  

   Grazing Land 
Footprint (production, 
imports and exports)

Livestock production and 
trade (by FAO classifications) 
and diet. 

1971-2012  

   Fishing grounds 
Footprint (production, 
imports and exports.)

Fish harvest by species. Fish 
product trade by FAO 
classifications. 

1971-2012  

   Population Resident population. 1971-2012 
Data  availability 
checked 

   Biocapacity (marine 
fishing ground)

Area of Exclusive Economic 
zone and continental shelf. 
Average net primary 
production per marine area in 
the UAE. 

1971-2012  

EMIRATE LEVEL GOVERNMENT OFFICES 

Executive 
Affairs 
Authority Abu 
Dhabi 

   Carbon Footprint 
(production)

National CO2 emissions 1971-2012  

Supreme 
Petroleum 
Council 

   Carbon Footprint 
(production)

National CO2 emissions 1971-2012  

- Oil Company 
trade data8  

   Carbon Footprint 
(imports and exports)

Trade in all goods in SITC r1 
classification. 

1971-2012  

- SCAD 
(Statistical 
Center - Abu 
Dhabi) 

   Carbon Footprint 
(production)

Abu Dhabi Emirate CO2 
emissions 

1971-2012  

- Supreme 
Council for 
Energy (Dubai) 

   Carbon Footprint 
(production)

Dubai Emirate CO2 emissions 1971-2012  

- Free zone 
authorities by 
emirate 

   Carbon Footprint 
(imports and exports)

Trade in all goods in SITC r1 
classification. 

1971-2012  

- Dubai Ports 
Customs and 
Free Zone 
Authority 

   Cropland Footprint 
(production, imports 
and exports)

Crop product production and 
trade by FAO classifications. 

1971-2012  

   Grazing Land 
Footprint (production, 
imports and exports)

Livestock production, trade 
(by FAO classifications), and 
diet 

1971-2012  

                                                           
8 Companies such as ADNOC, ENOC, Dolphin Energy, etc. 



 
20 

Identified UAE 
data 

stakeholders 

Ecological Footprint 
Component 

Dataset Years Notes/references. 

   Fishing grounds 
Footprint (production, 
imports and exports.)

Fish harvest by species. Fish 
product trade by FAO 
classifications.  

1971-2012  

Environment 
Agency Abu 
Dhabi  

   Carbon Footprint 
(production)

Abu Dhabi Emirate CO2 
emissions 

1971-2012 
Data  availability 
checked 

   Cropland Footprint 
(production, imports 
and exports)

Crop product production and 
trade by FAO classifications. 

1971-2012  

   Grazing Land 
Footprint (production, 
imports and exports)

Livestock production, trade 
(by FAO classifications), and 
diet 

1971-2012  

   Fishing grounds 
Footprint (production, 
imports and exports.)

Fish harvest by species. Fish 
product trade by FAO 
classifications.  

1971-2012  

   Biocapacity 
(cropland, grazing land, 
forest land, marine 
land and built up)

Area of cropland, pasture, 
inland water and forests. Area 
of Exclusive Economic zone 
and continental shelf. Average 
net primary production per 
marine area in the UAE. 
Average Net Annual Increment 
of forests in the UAE. Average 
Net Annual increment of UAE 
grasslands. 

1971-2012  

Emirate level 
Municipalities 
and Food 
Control 
Authorities 

   Cropland Footprint 
(production, imports 
and exports)

Crop product production and 
trade by FAO classifications. 

1971-2012  

   Grazing Land 
Footprint (production, 
imports and exports)

Livestock production, trade 
(by FAO classifications), and 
diet 

1971-2012  

   Fishing grounds 
Footprint (production, 
imports and exports.)

Fish harvest by species. Fish 
product trade by FAO 
classifications.  

1971-2012  

   Forest Footprint 
(production, import 
and exports)

Forest product production and 
trade. Area of forests. Average 
Net Annual Increment of 
forests in the UAE. 

1971-2012  

   Population Resident population. 1971-2012  

   Biocapacity (forest 
land)

Area of forests. Average Net 
Annual Increment of forests in 
the UAE. 

1971-2012  

Environment 
Protection and 
Development 
Authority Ras Al 
Khaimah and 
Umm Al Quwain 

   Biocapacity 
(cropland, grazing land, 
forest land, marine 
land and built up)

Area of cropland, pasture, 
inland water and forests. Area 
of Exclusive Economic zone 
and continental shelf. Average 
net primary production per 
marine area in the UAE. 

1971-2012  
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Identified UAE 
data 

stakeholders 

Ecological Footprint 
Component 

Dataset Years Notes/references. 

Average Net Annual Increment 
of forests in the UAE. Average 
Net Annual increment of UAE 
grasslands. Area of Exclusive 
Economic zone and 
continental shelf. Average net 
primary production per 
marine area in the UAE. 

Town planning 
authorities and 
Urban Planning 
Councils 

   Built-up Footprint 
(production)

Area covered by 
infrastructure/settlement and 
hydro-electric dams. 

1971-2012  

   Biocapacity (built 
land)

Area covered by 
infrastructure/settlement and 
hydro-electric dams. 

1971-2012  

Emirates Green 
Building Council 

   Built-up Footprint 
(production)

Area covered by 
infrastructure/settlement and 
hydro-electric dams. 

1971-2012  

   Biocapacity (built 
land)

Area covered by 
infrastructure/settlement and 
hydro-electric dams. 

1971-2012  

Tourism 
Development 
Authorities  

   Built-up Footprint 
(production)

Area covered by 
infrastructure/settlement and 
hydro-electric dams. 

1971-2012  

   Biocapacity (built 
land)

Area covered by 
infrastructure/settlement and 
hydro-electric dams. 

1971-2012  

OTHER INDEPENDENT INSTITUTIONS 

Carboun 
   Carbon Footprint 
(production)

National CO2 emissions 1971-2012  

BioSaline 
Agriculture 
Research 

   Cropland Footprint 
(production, imports 
and exports)

Crop product production and 
trade by FAO classifications. 
Livestock production, trade 
and diet. 

1971-2012  

   Grazing Land 
Footprint (production, 
imports and exports)

Crop product production and 
trade by FAO classifications. 
Livestock production, trade 
and diet. 

1971-2012  

   Fishing grounds 
Footprint (production, 
imports and exports.)

Fish product trade by FAO 
classifications.  

1971-2012  

Alpen Capital 
(GCC Food 
Industry Report) 

   Cropland Footprint 
(production, imports 
and exports)

Crop product production and 
trade by FAO classifications. 
Livestock production, trade 
and diet. Fish harvest by 
species. 

1971-2012  

   Grazing Land 
Footprint (production, 
imports and exports)

Crop product production and 
trade by FAO classifications. 
Livestock production, trade 
and diet. Fish harvest by 
species. 

1971-2012  
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Identified UAE 
data 

stakeholders 

Ecological Footprint 
Component 

Dataset Years Notes/references. 

   Fishing grounds 
Footprint (production, 
imports and exports.)

Fish product trade by FAO 
classifications.  

1971-2012  
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3.3 UAE NFA 2014: challenges in sourcing and using representative data 

The 2014 data mapping and stakeholder networking exercise facilitated better understanding of the 
data available in the UAE. It also provided an insight into data challenges, allowed further assessment 
of the available data for the carbon and built-up land components of the Ecological Footprint and 
most importantly helped to develop the most representative data to update the UAE NFA 2014. 

A synthesis of the exercise has been explained below by the data parameters that constitute the 
carbon and the built-up land Footprints, and the population values which are used to determine per 
capita national results. 

Population 

CHALLENGE OF INTERNATIONAL DATA SOURCES SOURCING REPRESENTATIVE DATA 

Data reported by the UN Food and Agriculture 
Organization as used in the NFA are obtained in turn 
from the UN Population Division. Already in 2008, 
the UAE EFI found that statistics supplied to the UN 
had been based on estimates from UAE census data 
from only 1985 and 1995, under a definition of 
population as ‘all persons present’, whereas the 
2005 census, conducted under the newly 
established TEDAD (Census) authority, population 
was defined as ‘all usual residents’ (Galli et al., 
2008). While the values currently reported by the 
UN (8,442,000 for 2010, as in the link below) are 
closer than when originally taken in early 2013 for 
the NFA 2014 Edition (7,512,000 for 2010), UN 
population values continue to diverge somewhat 
from those obtained from national sources 
(8,264,000 for 2010, as in the link in the right 
column). 

http://esa.un.org/unpd/wpp/ASCII-
Data/ASCII_FILES/WPP2012_INT_F2A_ANNUAL_POP
ULATION_INDICATORS.CSV 

The United Arab Emirates National Bureau of Statistics 
released its own population estimates on 31/03/2011 
as in the link immediately below, including values up to 
the year 2010. These values were used for the 
consecutive 2012 and 2014 NFA Editions. Population 
values for the years before 2005 which were not in the 
report were also adjusted for consistency. 

http://www.uaestatistics.gov.ae/ReportPDF/Population
%20Estimates%202006%20-%202010.pdf 

 

 

carbon Footprint of production: National Emissions 

CHALLENGE OF INTERNATIONAL DATA SOURCES SOURCING REPRESENTATIVE DATA 

Data from the International Energy Agency (IEA) is 
commonly used in the calculation of this Footprint 
component (see Table 1). Already in 2008, the UAE 
EFI found that IEA values for the UAE were 
estimates based on 1998 and 2001 UAE data (Galli, 
et al., 2008), and it was confirmed that these 
estimations continue to be the source of the IEA 
values up to current data (GFN, 2014). The “CO2 
Emissions from Fuel Combustion” (2013 edition) is 
purchased from the IEA website: 
http://data.iea.org/ieastore/product.asp?dept_id=1
01&pf_id=305 

 

The recently completed 2012 GHG Inventory by the 
Dubai Center for Carbon Excellence (DCCE) for the 
Ministry of Environment and Water had been identified 
by the UAE EFI as a highly relevant source for updated 
national CO2 emissions data. Efforts to obtain this data 
were successful and the appropriate value – total 
emissions as CO2 Sectoral Approach – for the year 2012 
was extracted from the DCCE report. While the GHG 
Inventory provided by DCCE referred to the year 2012, 
the data year needed for the short-term verification of 
the UAE Ecological Footprint was 2010. Therefore, a 
method to estimate a 2010 value from the 2012 value 
as obtained was necessary. Reference data expected to 
be highly correlated with annual changes in overall 
emissions was suggested to be used to ‘back-cast’ from 
2012 to 2010 (as detailed in the following chapter). 

http://esa.un.org/unpd/wpp/ASCII-Data/ASCII_FILES/WPP2012_INT_F2A_ANNUAL_POPULATION_INDICATORS.CSV
http://esa.un.org/unpd/wpp/ASCII-Data/ASCII_FILES/WPP2012_INT_F2A_ANNUAL_POPULATION_INDICATORS.CSV
http://esa.un.org/unpd/wpp/ASCII-Data/ASCII_FILES/WPP2012_INT_F2A_ANNUAL_POPULATION_INDICATORS.CSV
http://www.uaestatistics.gov.ae/ReportPDF/Population%20Estimates%202006%20-%202010.pdf
http://www.uaestatistics.gov.ae/ReportPDF/Population%20Estimates%202006%20-%202010.pdf
http://data.iea.org/ieastore/product.asp?dept_id=101&pf_id=305
http://data.iea.org/ieastore/product.asp?dept_id=101&pf_id=305
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carbon Footprint in trade: Embodied emissions in traded commodities 

CHALLENGE OF INTERNATIONAL DATA SOURCES SOURCING REPRESENTATIVE NATIONAL DATA 

Comtrade data for the UAE is limited in the 
classification system used for the National Footprint 
Accounts (SITC revision 1). No 2010 commodity 
trade data is available at all in SITC r1 (GFN, 2014). 

The data cleaning and data-filling algorithm was 
applied to the Comtrade data for the UAE, and the 
trade quantity values for 2010 are a result of that 
process. As a statistically derived estimate for all 
625-commodity categories, trade data for 2010 is a 
clear data gap. 

Furthermore, data on trade of petroleum in the 
relevant classification in Comtrade is so limited that 
it is below the threshold of the statistical data filling 
algorithm, so while the 2008 value for this 
commodity which is in the data is very high, there is 
no value for trade in petroleum in the 2010 
accounts. Trade in fossil fuel commodities is 
identified as a priority linked to their significance in 
the UAE economy. 

While ultimately a comprehensive set of trade data in 
the appropriate SITC r.1 classification for 2010 would be 
ideal for use in the NFA calculation, the following 
verification options were pursued:  

- comprehensive trade data for 2010 from 
national sources in/without any classification 
system; 

- comprehensive trade data from international 
sources – including Comtrade in/without the 
SITC r.1 classification;  

- specific national trade data for fossil fuel 
commodities. 

In particular, obtaining comprehensive trade data from 
Comtrade in the HS2 classification held high potential 
for a comprehensive verification. However, the 
necessary classification correspondence did not provide 
a reasonable error margin when testing the 
correspondence against years for which data in both 
classifications were available, and therefore was 
deemed insufficient to implement for at least the short-
term data verification process. 

 

 

carbon Footprint in trade: Emissions from international transport 

CHALLENGE OF INTERNATIONAL DATA SOURCES SOURCING REPRESENTATIVE NATIONAL DATA 

Data from both IEA and trade data from Comtrade are 
used in the calculation of this part of the Ecological 
Footprint of carbon, therefore both data gaps 
described above are relevant for this element. 

 

While this element of the Ecological Footprint in the 
UAE accounts is based on the IEA and Comtrade data, 
no change was made to this value because the 
updates to these data would not affect the results for 
the following reasons: the international transport 
emissions reported by a nation are not directly 
attributed to that nation but rather indirectly 
reallocated on the basis of that nations’ imports (in 
volume). As such calculating this Footprint component 
depends on data from UN Comtrade, and is therefore 
linked to the limitations of that dataset. Changes to 
the overall weight of UAE imports would be marginal 
in effect on the proportion of global imports used to 
re-allocate the Ecological Footprint of international 
transport emissions.  
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Built-Up Land Footprint: Yield factor of built area 

CHALLENGE OF INTERNTATIONAL DATA SROUCES SOURCING REPRESENTATIVE NATIONAL DATA 

The methodological assumption in calculating built-up 
land Footprint and biocapacity is that infrastructure 
was built on productive cropland. This assumption, 
however, does not hold for some parts of the world, 
particularly where there have been more recent and 
rapid development of urban infrastructure not linked 
to historical convergence around fertile land such as 
in the United Arab Emirates. 

The methodological assumption of infrastructure 
covering the most productive agricultural land was 
revised in line with what was suggested by the UAE 
EFI in 2008. As such, built-up land yield factor is set to 
zero and this causes EF and BC for this land type 
component to be zero.  
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4. RESULTS 

4.1 Revision of UAE NFA 2014 

With a full assessment on sourcing representative data, the revision of the UAE NFA 2014 data was 
undertaken. A summary table (Table 3) has been developed for reference accompanied by a full 
explanation of the impact of the decision in the text below. 

Table 3: Decision on representative UAE data source and its impact on the UAE Footprint 

Identified data 
gap 

Data 
source 

available 

Can UAE data 
be 

incorporated 
in the NFA? 

Explanation 

Estimated net 
effect on 
specific 

Footprint 
component 

Estimated 
net effect 
on UAE’s 
Ecological 
Footprint 

carbon 
Footprint of 
production: 
National 
emissions 

DCCE 
Yes after pre 
processing 

Percentage 
change back 
casting from 
2012 to 2010. 
Various options 
explored (see 
table 4-6) and 
decision was to 
base back-casting 
on EDGAR data 

-4.3%  EF 
carbon 

-3.2 % 

carbon 
Footprint in 
trade: 
Embodied 
emissions in 
traded 
commodities 

‘Petroleum, 
crude & partly 
refined 
exports’ 

Comtrade  No 

Outdated 
Comtrade data 
(latest year 
available 2005) 
therefore 
preference is 
given to the most 
updated national 
sources. 

- - 

OPEC No 

Local national 
data was 
available in this 
case. Therefore 
preference is 
given to Ministry 
of Energy data 
over OPEC 

- - 

Ministry of 
Energy 

Yes as 
provided 

Using crude oil 
export value 
from Ministry of 
Energy  

-9.5 % EF 
carbon 

-7.2% 

Carbon 
Footprint in 
trade: 
Embodied 
emissions in 
traded 
commodities 

’Natural gas 

Ministry of 
Energy 

No 

Data provided 
contained 
commercial 
production and 
consumption 
from which 
traded quantities 
could not be 
estimated  

- - 
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Identified data 
gap 

Data 
source 

available 

Can UAE data 
be 

incorporated 
in the NFA? 

Explanation 

Estimated net 
effect on 
specific 

Footprint 
component 

Estimated 
net effect 
on UAE’s 
Ecological 
Footprint 

import’ 

OPEC 
Yes as 
provided 

This was the 
most 
representative 
data in the 
absence of a 
local data source  

+0.6% EF 
carbon 

0.0 % 

carbon 
Footprint in 
trade: 
Embodied 
emissions in 
traded 
commodities 

‘Natural gas 
export’ 

Ministry of 
Energy 

No 

Data provided as 
commercial 
production and 
consumption 
from which 
traded quantities 
cannot be 
estimated  

- - 

OPEC 
Yes as 
provided 

This was the 
most 
representative 
data in the 
absence of a 
local data source  

-0.3%  EF 
carbon 

-0.3 % 

carbon 
Footprint in 
trade: 
Embodied 
emissions in 
traded 
commodities 

‘all 
commodities 
including 
Petroleum, 
crude & partly 
refined 
imports’ 

Comtrade  
Yes as 
provided 

Imports from 
Comtrade for 
year 2008 - most 
recent year with 
a value. 

-5.3% EF 
carbon 

-4.0 % 

Built-up yield - 
Yes as 
provided 

The decision to 
set built-up land 
to 0 was taken in 
2008. Please 
refer to Table 8 
for additional 
details 

-100 % EF 
built-up 

-2.6 % 

 

Carbon Footprint verification: 

As discussed in the previous section, the standard source of CO2 Sectoral Approach values used in the 
UAE 2014 NFA workbook are obtained from International Energy Agency and the UAE CO2 data 
calculated by the IEA and used in the National Footprint Accounts are estimations based on 1998 and 
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2001 UAE data9. The reliability of the values from the estimation are likely reduced as the period of 
emissions estimates are further from the base data. 

In consideration of this, it was decided that more accuracy would be achieved by using data from the 
recently completed UAE 2012 GHG Inventory compiled by the Dubai Carbon Centre of Excellence for 
the UAE Ministry of Environment & Water (DCCE, 2014). 

The parallel ‘CO2 Sectoral Approach’ value to that taken from the IEA was obtained from the GHG 
Inventory Report prepared by DCCE (DCCE, 2014, page 22 of the report). This value refers to the CO2 
emissions in 2012 and is ≈149 M t yr-1. 

As 2010 data is used for the UAE NFA preliminary data review of the NFA 2014 Edition, and as the 
GHG Inventory was generated for the year 2012, the 2010 CO2 emission data had to be estimated. 

In order to obtain an estimate for CO2 emissions in 2010, the available 2012 data was back casted 
using three different approaches. Results obtained from the three approaches below were shared 
with experts at DCCE and their feedback was used to select the most appropriate one: 

 

Approach I: Back casting to 2010 based on electricity production data obtained from UAE 

Ministry of Energy  

Table 4: Back casting based on electricity production 

 2010 2011 2012 

Gross Generated Electricity by 
Authority (GWh) 

93,949 99,137 106,222 

Change from the year after (%) -0.0523 -0.0667 - 

Calculated CO2 emission (M t yr-1) 131.78 139.06 149 

 

Assessment: There is 7 percent reduction in generated electricity from 2012 to 2011 and 5 percent 
decrease from 2011 to 2010. Applying the same reduction rate to CO2 emission value in 2012 (≈149 
M t yr-1) will result in having CO2 emission value as 131.78 (M t yr-1) in 2010.   

According to the DCCE 2012 GHG Inventory, the amount of CO2 released from “Main Activity 
Electricity and Heat Production” is equal to 68,343,512 t yr-1. This corresponds to approximately 45% 
of the total national CO2 emissions (≈149 M t yr-1) in 2012. As such, back casting to 2010 the CO2 
emissions based on solely electricity production could provide misleading information due to the 
partial contribution (≈45%) of the electricity sector to the overall national emissions. This approach 
was therefore not adopted. 

                                                           
9 For more information see: IEA (International Energy Agency), 2004-2005. Energy Balances of non-OECD Countries, 2004-

2005. pp.I.47-I.48. 
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Approach II: Back casting to 2010 based on GDP data obtained from UAE National Bureau of 

Statistics, National Accounts Estimates, 201210  

 

Table 5: Back casting based on GDP data 

 
Assessment: When using GDP for back casting, the result showed approximately 4 % reduction for 
two consecutive years which dropped the estimated CO2 emission value to 137.44 (M t yr-1) in 2010. 
 
A back casting performed by using GDP data as proxy for CO2 emissions could potentially be affected 
by distortions due to changes in commodity price and tariffs. With a preference for non-monetary 
proxy for the back casting, this approach was not considered viable. 

 

 

Approach III: Back-casting to 2010 based on emissions data obtained from Electronic Data-

Gathering, Analysis, and Retrieval (EDGAR11) produced by the EU Joint Research Center (JRC) 

Table 6:  Back casting based on CO2 emission data  

 
Assessment: The last approach (using EDGAR CO2 emissions data for back casting) resulted in 1% 
reduction from 2012 to 2011 and 3% reduction from 2011 to 2010. This percentage change brings 
the CO2 emissions to 142.92 (M t yr-1) for the year 2010.  
 
In conclusion, of the three proposed methods, Global Footprint Network recommended using the 
approach realized through the EDGAR data, in which the 2010-2012 values were estimated (starting 
from 2008 values) based on fossil fuel consumption from the 2012 BP Review of World Energy for 
energy-related sectors and on preliminary data from the US Geological Survey for cement production 
(Olivier et al., 2013). This recommendation was also supported by DCCE carbon experts. The third 

                                                           
10 A parallel back casting was originally done based on IMF World Economic Outlook GDP data, but as the IMF GDP data 

values matched the UAE NBS GDP data, the results were the same. 

11 See http://edgar.jrc.ec.europa.eu/overview.php?v=CO2ts1990-2012 

 2010 2011 2012 

GDP (Million Dirhams) 946,021 982,725 1,025,623 

Change from the year after (%) -0.03735 -0.04183 - 

Calculated CO2 emission (M t yr-1) 137.44 142.77 149 

Ktons CO2 emission 2010 2011 2012 

EDGAR Data CO2 emission (Ktons) 177,420 182,673 184,970 

Change from the year after (%) -0.02876 -0.01242 - 

Calculated CO2 emission (M t yr-1) 142.92 147.15 149 

http://www.uaestatistics.gov.ae/EnglishHome/ReportsByDepartmentEnglish/tabid/104/Default.aspx?MenuId=1&NDId=90
http://www.uaestatistics.gov.ae/EnglishHome/ReportsByDepartmentEnglish/tabid/104/Default.aspx?MenuId=1&NDId=90
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approach was deemed the most reliable as it is not influenced by price volatility and changes in tariff 
(as in the case of the second approach) nor based on a partial sub-set of CO2 emissions from limited 
sources (as in the first approach).  

Trade verification: 

The standard international data source for trade data in the NFA is the UN Comtrade, from which 
values in the  SITC rev.1 coding system are drawn (Borucke et al., 2013). Such coding system is used 
by Global Footprint Network as it is the oldest available coding system and the only one allowing to 
track trade flows over the historical period of time (1961-2010) covered by the National Footprint 
Accounts.  

While countries report their trade data by using the newest HS coding systems, an HS to SITC 
conversion is performed by UN Comtrade and it is on such converted data that Global Footprint 
Network relies for the NFA calculation.  

As such, experts at both the UAE National Bureau of Statistics and UN Comtrade were contacted to 
ensure that trade data (in HS code) locally generated and compiled by the National Bureau of 
Statistics were consistent with both HS and SITC rev.1 trade data available from Comtrade.  

It was found that the National Bureau of Statistics collects and reports trade data for all non-oil 
commodities up to the 6 digit resolution; however the HS classification used in UAE is consistent with 
the international one used by UN only up to the 4 digit level. The 5th and 6th digit of the HS coding 
system used in all GCC countries differ from those in the internationally agreed HS classification as 
Gulf countries have specific product distinctions that are missing in other countries (e.g., “Camels for 
race” “Camels for meat” and “Camels for exhibition”). For this reason, the UAE National Bureau of 
Statistics only submits to UN, data (for all traded commodities except oil commodities) at the 4 digit 
resolution.  

Further, it was found that Comtrade only covert HS data into SITC data when data are received from 
countries at a 6 digit resolution level as correspondence tables are set-up to convert from a 6-digit 
HS to SITC only. This explains the lack of SITC rev.1 trade data in the UN Comtrade database for the 
UAE for the most recent years.  

In case SITC Rev.1 trade data is found missing for certain years as in the case of the UAE, Global 
Footprint Network’s usual procedure is to extrapolate missing data via its Data Cleaner algorithm 
(2010 data was extrapolated from 2005) as explained in the Data Organization and Management 
report (GFN, 2014). However, during the short-term data verification process, further investigation 
was performed to identify reliable alternative trade data for the UAE rather than having to rely on 
extrapolated values. Such investigation led to the following two options: 
 

I. Obtaining HS code data from UN Comtrade, and using the converted HS to SITC data for year 
2010 

II. Using trade data from the latest year available 

 

In the first scenario, in which HS data were converted into SITC rev.1 by researchers at Global 
Footprint Network12, there was a consistent decrease in trade when comparing 2010 HS data 
obtained from UN Comtrade to the previous year. Also, significant number of commodities had 
missing values. Due to lack of confidence in HS data, the converted  HS to SITC data was not seen as 
an improvement. 

                                                           
12 Although Comtrade only converts data from a 6-digit HS to SITC, a correspondence tables was set-up by Global Footprint 

Network’s researchers to convert from 4-digit HS data to SITC rev.1 data. The robustness of such a correspondance table 

could not be verified with experts at Comtrade due to the hard deadline of the short-term verification process (data had to 

be submitted to WWF International by May 15th, 2014 for publication in the LPR 2014) and this might have contributed to 

many missing values.  
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Therefore, the latest UAE trade data available in the SITC rev.1 coding system (year 2008) was used 
to replace the default values.  

For verification of crude oil, natural gas and petroleum products trade, further investigation beyond 
Comtrade data, was undertaken to find more accurate values for import and export. The sources 
available were Ministry of Energy, UAE and the Organization of Petroleum Exporting Countries 
(OPEC). The OPEC data was sourced from the OPEC Annual Statistical Bulletin 2013 available on the 
organization’s website.  

I. Crude oil import: 

Neither of the mentioned sources has data available for crude oil imports 
 

II. Crude oil export: 

Ministry of Energy reported 2146 thousand barrels export of crude oil per day in 2010, which 
is equivalent to 106,527,440,000 kg/year. This value drops to 2103 thousand barrels per day 
as reported by OPEC. The values from Ministry of Energy were implemented. 

III. Natural gas import: 

In case of natural gas, the data provided by Ministry of Energy was not viable because it only 
contained commercial production and consumption and did not specify exact values for each 
side of trade. Therefore OPEC data (25705 million std cu m in 2010 = 19,021,700,000  

kg/year) was implemented. 

IV. Natural gas export: 

Similar to gas import situation, data provided by Ministry of Energy was not useful. OPEC 
reported 16110 (million std cu m) of natural gas export in 2010 which is equal to 
11,921,400,000 kg/year. 

Note: in case of petroleum products neither Ministry of Energy nor OPEC had trade data for different 
products in the Comtrade classification (e.g. Liquid petrol gas, gasoline, kerosene etc.) 

Built-up land Footprint 

The yield factor for built-up land is assumed to be equal to cropland. Because of the general 
assumption that infrastructure is built on areas that can potentially be used for agricultural purposes. 
However, in the case of UAE, the yield factor for built up-land is zero. 
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4.2 Summary of revised UAE NFA 2014 results 

Based on the detailed assessment, recommendations and resulting decisions, the UAE NFA 2014 was 
revised to the values as shown in Table 7. 

Values below represent national totals in global hectares, which are the primary result from the 
National Footprint Accounts. To obtain per capita results, the national totals are divided by the total 
population, and as such, a change in population value has a significant effect on the per capita 
results. Using the original Ecological Footprint of consumption value, reported in the first row of 
Table 7, and the FAO population number available at the time of running the NFAs (7,512,000 
people) the per capita Ecological Footprint of UAE would have resulted in 10.18 gha.  

Using the updated population value from the UAE NBS (8,264,000 people) gives a per capita result of 
9.26 gha, a change of - 9.1% (see also Figure 5).  

Implementing the new CO2 emissions value obtained from the back-casting of the DCCE data in the 
calculation causes a 7% reduction in the UAE carbon Footprint of production. This change also affects 
the carbon Footprint of exports by -4%. Overall this change reduces total Footprint by approximately 
3 % as reported in Table 7. 

Table 7: Final carbon Footprint and built-up land Footprint values for UAE NFA 2014 

 

 

 

Ecological Footprint  [gha/capita] 

EF Production EF Imports EF Exports EF Consumption 

Value 
% of 

Change 
Value 

% of 
Change 

Value 
% of 

Change 
Value 

% of 
Change 

Original Value 42,745,983 - 47,402,656 - 13,644,450 - 76,504,189 - 

 

CO2 Sectoral 39,932,936 -7% 47,402,656 0% 13,296,525 -3% 74,039,066 -3% 

All Comtrade 42,745,983 0% 47,123,997 -1% 16,408,568 20% 73,461,412 -4% 

Crude Oil 
Export 

42,745,983 0% 47,402,656 0% 19,036,883 40% 71,111,756 -7% 

Natural Gas 
Imports 

42,745,983 0% 47,402,656 0% 13,644,450 0% 76,504,189 0% 

NaturalGas 
Exports 

42,745,983 0% 47,402,656 0% 13,841,343 1% 76,307,296 0% 

Builtup-land 
Yield 

40,829,801 -4% 47,402,656 0% 13,644,450 0% 74,588,006 -3% 

 

Final Result 38,016,753 -11% 47,465,592 0% 21,418,972 57% 64,063,374 -16% 

 

Per capita 4.60 -11% 5.74 0% 2.59 57% 7.75 -16% 
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A summary of the impact on the total Ecological Footprint of the UAE due to the verification exercise 
is listed below: 

- On using the new values for Comtrade, the result showed 4% reduction in total Ecological 
Footprint.  

- In case of crude oil, export values from Ministry of Energy were implemented as a change 
and this results in 7% reduction in Ecological Footprint of UAE. 

- Using OPEC values for updating both export and import of natural gas, the results showed 
0.28 % and 0.03% reduction in Ecological footprint of consumption respectively. 

- As the result of change in built-up footprint, total Ecological Footprint decreased by 3%.  

Overall, implementing all finding of the verification process has allowed to arrive at a more 
representiative value for the UAE Ecological Footprint, which is 7.75 gha per capita. This value is 
further discussed in the section below.   

Comparison of NFA pristine vs. verified 

Figure 5 shows the effects of the short-term data verification process on the final per capita 
Ecological Footprint results for the UAE in 2 steps. The bar on the far left shows the original per 
capita value, as it was obtained straight out of the National Footprint Accounts and prior to the 
verification process, broken down by land type component. The center bar shows the change caused 
by the nationally sourced population value (note the component breakdown is unchanged). The bar 
on the far right shows the final results with the population value and all other verification updates as 
described in this report. Consolidating the results of the UAE NFA 2014 verification and final 
decisions taken resulted in a 24% decrease in the UAE per capita Ecological Footprint, from 10.18 gha 
to 7.75 gha per person. 

 

Figure 5: Comparison of the unverified and verified 2010 per capita Ecological Footprint of the UAE from the 

2014 Edition. 

The final results of this verification have been cleared by the UAE EFI secretariat (EWS-WWF) to be 
conveyed as the final UAE NFA 2014 result to be published in the Living Planet Report 2014. Global 
Footprint Network has incorporated these results in the Ecological Footprint per capita by country 
figure for the Living Planet Report 2014. Figure 6 shows the effect of the verification process on the 
UAE Footprint ranking. The Ecological Footprint appendix in the LPR 2014 includes a reference to the 
UAE EFI assessment and verification that has impacted the final UAE Footprint result. 
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Figure 6: Verification outcomes resulting in updated per capita Ecological Footprint of the UAE in 2014 and a 

change in ranking. NOTE: only the top 5 countries in the Footprint ranking are here reported.  
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5. CONCLUSIONS 

5.1 Overall results of the NFA verification through the UAE EFI 

The UAE EFI has verified the UAE National Footprint Accounts resulting in the search and sourcing of 
representative data to calculate the UAE Ecological Footprint. The short-term review exercises that 
have been conducted since the publication of LPR 2006 have continually built knowledge for long-
term understanding, institution of appropriate organizational arrangements, and empowerment of 
data systems and institutions for verification. 

 

Figure 7: Progressive results of UAE EFI NFA verification, published in the different editions of the LPR 

NOTE: While the above figure shows the results of the data verification process as published 
in the different LPRs, the values reported for the different years are not directly comparable 
or appropriate for analysis of the change in the Ecological Footprint of UAE over time.  

The National Footprint Accounts are maintained and updated annually by Global Footprint 
Network (see Annex 2), and each Living Planet Report presents results that use the most 
updated methodology and the most recent data year - from the most updated edition of the 
NFA - at the time of conducing the analysis. In each annual Edition of the NFA, methodological 
improvements are implemented, and Ecological Footprint and biocapacity values are 
calculated from the most recent data year back through the full time series in order to 
incorporate updates in historical data and to ensure consistency and comparability across the 
historical time trends within that Edition (see Borucke et al., 2013 for further details).  

Global Footprint Network advises stakeholders interested in monitoring nations’ Ecological 
Footprint and biocapacity values and/or setting Footprint reduction targets not to compare 
results obtained via different editions of the NFAs but rather look at the time trends from the 
most recent edition of the NFAs. Data reported here are thus intended to only describe the 
effects of the initiative in ensuring best representation of UAE Footprint over time and 
through the use of best available data. 

 

The results of the verification of the UAE NFA have been publicized through the Living Planet Report 
editions. The verification has been characterized by milestone developments in Ecological Footprint 
research at the national level. A summary of the results of the verification process since LPR 2006 has 
been provided below as reference (Table 8).  

While Global Fooptrint Network implements NFA methodology updates in its constant attempt to 
improve the quality of the Ecological Footprint metric results, the UAE Footprint research 
engagement has been the greater influence in customising the methodology and accessing local 



 
36 

data. The efforts of the partnership have contributed significantly to providing a more robust 
representation of the UAE’s Ecological Footprint. 

 

Table 8: Detailed explanation of the UAE NFA results as published in the LPR 

 LPR 2006 LPR 2008 LPR 2010 LPR 2012 LPR 2014 

 NFA 2006 NFA 2008 NFA 2010 NFA 2011 NFA 2014 

Ecological 
Footprint 

2003 data 2005 data 2007 data 2008 data 2010 data 

Cropland 1.27 1.03 1.35 0.77 0.74 

Grazing Land 0.12 0.03 0.43 1.06 0.63 

Forest Land 0.39 0.37 0.47 0.37 0.33 

Fishing Grounds 0.97 0.21 0.29 0.25 0.33 

Built-up Land 0.07 0.00 0.04 0.03 - 

Carbon Footprint 9.06 7.82 8.10 5.97 5.72 

TOTAL 11.87 9.46 10.68 8.44 7.75 

All LPR editions 
since beginning of 
UAE EFI. 

UAE interest in 
understanding 
and measuring 
sustainability 
began at the WEF 
in Davos (CH) in 
2006, and was 
reinforced by the 
LPR 2006 release. 
UAE was listed as 
the country with 
the highest per 
capita Ecological 
Footprint in the 
world. Following 
up to the release 
of this report, the 
Al Basama Al 
Beeiya Initiative 
was launched in 
October 2007. 

Review of UAE 
Footprint 
calculation 
(reported in LPR 
2006) identified 3 
key issues: 1) use 
of incorrect UAE 
population data, 
2) missing 
embodied energy 
values for oil and 
gas and 3) built-
up land not 
replacing 
cropland areas in 
UAE (this is an 
assumption of 
standard NFAs). 
The three issues 
were addressed 
and 
recommendations 
sent to GFN for 
the next LPR 
2008. Other data 
challenges and 
gaps were 
identified and EFI 
recommended the 
government to 
establish a 
National Bureau 
of Statistics. 

Work around 
previous LPR 2008 
highlighted 
further data 
challenges and 
gaps but the lack 
of a centralized 
data repository in 
UAE hindered the 
possibility to 
systemically 
address such 
challenges. No 
major data 
verification work 
was made before 
the release of LPR 
2010. UAE 
population data 
provided to GFN 
by the Ministry of 
Environment and 
Water was used 
in the calculation 
but, by error, built 
up land was not 
set to 0 as in the 
LPR 2008. 

No major data 
verification work 
took place before 
the release of LPR 
2012. UAE 
population data 
(from the Ministry 
of Economy - 
acting as national 
statistical 
institute) was 
used in the 
calculation but, 
built up land was 
again not set to 0. 
Data on import 
and export of 
petroleum were 
also verified and 
usual COMTRADE 
data were 
replaced with US 
EIA data (as 
COMTRADE was 
indicating zero 
trade). 

Major verification 
work performed 
in between 2013-
2014 with a focus 
on the carbon 
Footprint 
component. IEA 
assumptions on 
CO2 emissions 
were replaced 
with proper UAE 
data calculated 
by DCCE. Trade 
data for oil 
products were 
also reviewed and 
replaced with 
better data from 
UAE Ministry of 
Energy and OPEC. 
UAE population 
data from NBS 
was used and 
built-up land 
Footprint set to 
zero as in LPR 
2008.  

NOTE: Global Footprint Network advises stakeholders interested in monitoring their demand on resources over time and/or 
setting Footprint reduction targets not to compare results obtained via different editions of the NFAs.  Data reported here 
are intended to only describe the effects of verification process in ensuring best representation of UAE Ecological Footprint. 

 

National level NFA verification in the UAE has been valuable in highlighting the importance of relying 
on robust source data in enhancing the usefulness of decision-making tools and metrics such as the 
Ecological Footprint. The UAE EFI, through this exercise, has also been able to highlight the need for 
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methodically collected, stored and effectively communicated data to international repositories to 
allow more precise assessment and characterization of national profiles. 

 

5.2 UAE NFA verification: next steps 

The UAE EFI has detailed key data challenges in the UAE over the past 6 years. During this period, the 
Initiative has continuously conducted a short term verification of the UAE Ecological Footprint value 
by sourcing alternative input data (namely on population, GHG emissions and trade) to ensure the 
best possible representation of the UAE Ecological Footprint in various editions of the Living Planet 
Report.  

This verification work has highlighted a definitive long-term objective for the UAE EFI with regard to 
trade data used for the calculation of the carbon component of the Ecological Footprint. The initial 
mapping exercise performed in 2014 has served as an opportunity to appraise the potential data 
stakeholders in the UAE in relation to all other land-type components of the Ecological Footprint. 
This extended information base could potentially be used for further review and verification of all 
Footprint land-types in the long term. 

As highlighted throughout this report, prevalent data gaps and lack of consistency between national 
and international statistical databases - for what concern UAE-related statistics - are national issues, 
which go beyond the UAE EFI and effect the way the UAE is represented and perceived 
internationally.  

The enabling conditions for systemically addressing such data challenges came into place in 2010 
with the establishment of a centralized National Bureau of Statistics. A close collaboration with the 
National Bureau of Statistics, as well as bodies such as the Emirates Competitiveness Council, is 
strongly suggested in the forthcoming months of the UAE EFI, to ensure that an effective data 
management system is put in place in the UAE that allows for regular collection and communication 
of national data to international sources. In effect, if the UAE consistently updates and 
communicates data, a cyclical local verification of data for the Ecological Footprint indicator will not 
be required.   
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ANNEXURES 
 
Annex 1: The Ecological Footprint 

The Ecological Footprint is an accounting tool that measures one key aspect of sustainability:  

How much of the planet’s regenerative capacity humans demand to produce the resources and 
ecological services for their daily lives and how much regenerative capacity they have available from 
existing ecological assets. 

There are six fundamental assumptions of Ecological Footprint accounting (Wackernagel et al., 2002):  

1. The majority of resources people consume and the wastes they generate can be quantified 
and tracked. 

2. An important subset of these resources and waste flows can be measured in terms of the 
biologically productive area necessary to maintain flows. Resources and waste flows that 
cannot be measured are excluded from the assessment, leading to a systemic underestimate 
of humanity’s true Ecological Footprint.  

3. By weighing each area in proportion to its bioproductivity, different types of areas can be 
converted into the common unit of global hectares, hectares with world average 
bioproductivity. 

4. Because a single global hectare represents a single use and each global hectare in any given 
year represents the same amount of bioproductivity, they can be added up to obtain an 
aggregate indicator of Ecological Footprint or biocapacity. 

5. Human demand expressed as the Ecological Footprint can be directly compared to nature’s 
supply, biocapacity, when both are expressed in global hectares. 

6. Area demanded can exceed area supplied if demand on an ecosystem exceeds the 
ecosystem’s regenerative capacity.  

Table 9: Key features of the Ecological Footprint accounting tool 

Research  
Question 

Main 
Message 

Unit of  
measure 

Coverage Policy  
Usefulness 

The amount of the 
biosphere’s 
regenerative 
capacity that is 
directly and 
indirectly (i.e. 
embodied in trade) 
used by humans (or 
Ecological Footprint) 
compared with how 
much is available (or 
biocapacity), at both 
local and global 
scale. 

To promote 
recognition of 
ecological limits 
and safeguard the 
ecosystems’ life-
supporting services 
enabling the 
biosphere to 
support mankind in 
the long term. 

Global hectares 
(gha) of 
bioproductive 
land. NOTE: gha is 
not a measure of 
area but rather of 
the ecological 
production 
associated with an 
area.  

Results can also be 
expressed in 
actual physical 
hectares. 

Temporally explicit 
and multi-
dimensional 
indicator; it can be 
applied to single 
products, cities, 
regions, nations and 
the whole biosphere.  

Data are available for 
nearly 240 nations for 
the period 1961-
2008; data for only 
about 150 nations are 
consistently 
published. 

For each nation and 
each land type, 
Ecological Footprint 
of production, 
import, export and 
consumption 
activities are 
available. 

Measures ‘overshoot’ 
and identifies the 
pressures that 
humanity is placing on 
various ecosystem 
services. 

Monitors societies’ 
progress towards 
minimum sustainability 
criteria (demand ≤ 
supply). 

Monitors the 
effectiveness of 
established resource 
use and resource 
efficiency policies. 

Indirectly tracks 
pressure on 
biodiversity. 

Tracks the global 
distribution of supply 
of, and demand for, 
ecological assets. 
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Metrics tracking human demand on, and availability of, regenerative and waste absorptive capacity 
within the biosphere are needed to track minimum sustainability conditions. Ecological Footprint is 
an accounting framework relevant to this research question; it measures human appropriation of 
ecosystem products and services in terms of the amount of bioproductive land and sea areas needed 
to supply these products and services.  

It does so by means of two indicators: 

 ON THE DEMAND SIDE, the Ecological Footprint measures the biologically productive land 
and sea area—the ecological assets—that a population requires to produce the renewable 
resources and ecological services it uses.  

 ON THE SUPPLY SIDE, Biocapacity tracks the ecological assets available in countries, regions 
or at the global level and their capacity to produce renewable resources and ecological 
services. 

 

 

Figure 8: Schematic representation of the Ecological Footprint and biocapacity flows. 
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Ecosystems 
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Figure 9: Tracking production, consumption and net trade with the Ecological Footprint: The Ecological 

Footprint associated with each country’s total consumption is calculated by summing the Footprint of its 

imports and its production, and subtracting the Footprint of its exports. This means that the resource use 

and emission associated with producing a car that is manufactured in China, but sold and used in Italy, will 

contribute to Italy’s Ecological Footprint of consumption, rather than China’s. 

A country’s Ecological Footprint of consumption is derived by tracking the ecological assets 
demanded to absorb its waste and to generate all the commodities it produces, imports and exports 
(Figure 9). All commodities (or CO2 waste) carry with them an embedded amount of bioproductive 
land and sea area necessary to produce (or sequester) them; international trade flows can thus be 
seen as flows of embedded Ecological Footprint. For additional details on the methodology of the 
Ecological Footprint, refer to the most current published method paper (Borucke et al, 2013). 
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Annex 2: Changes in the National Footprint Accounts 2014 Edition 
for all countries 

The National Footprint Accounts use the most up-to-date research. This means that aspects of the 
methodology, including data or key constants that are used in the calculation may change between 
Editions of the accounts. Below is a description of the most significant of such changes between the 
2012 Edition used in the 2013 Data Organization and Management Report: United Arab Emirates, 
and the 2014 Edition13 being used for the 2014 UAE Data Verification. Most of the changes described 
below had marginal to little, if any affect on the 2010 accounts of the United Arab Emirates. 

Embodied Energy values updated (for all countries) 

Embodied energy values are factors in the accounts to estimate the energy required per tonne of 
materials produced for traded products. These factors are applied to the total mass traded of each 
commodity group in the 625 classes which are further multiplied by relevant emissions per unit of 
energy factors calculated from International Energy Agency data. 

Embodied energy values for 21 SITC revision 1 classification commodity groups were updated with a 
life cycle analysis database. The commodity groups were as follows: Iron ore & concentrates ex 
roasted iron pyrite; Ores and concentrates of copper, incl. Matte; Bauxite and concentrates of 
aluminium; Ores and concentrates of lead; Ores and concentrates of zinc; Ores and concentrates of 
zinc; Ores and concentrates of manganese; Pig iron, including cast iron; Ferro manganese; Copper 
and alloys, unwrought; Copper and alloys of copper, worked; Nickel and nickel alloys, unwrought; 
Nickel and nickel alloys, worked; Aluminium and aluminium alloys, unwrought; Lead and lead alloys, 
unwrought; Lead and lead alloys, worked; Zinc and zinc alloys, unwrought; Zinc and zinc alloys, 
worked; Tin and tin alloys, unwrought; Tin and tin alloys,worked; Tungsten,molybdenum and 
tantalum. 

Footprint of International Transport CO2 Emissions 

The line item for the Ecological Footprint of international transport was moved to the imports 
column of the accounts (whereas it had been previously in the production column), to link that 
element of the Footprint more transparently with imports. While there is a shift in the place in the 
accounts where this element is being attributed, both the production column and the imports 
column are added to a nation’s accounts, so there is no difference in the total result. 

Area covered by Hydropower dams 

The Ecological Footprint of hydropower dams are calculated separately from the rest of the Built-up 
Land area Footprint. The area covered by these dams is imputed from their power generation data. 
An update in the interpretation of this data caused a slight shift to the imputed area covered by 
these dams for all countries. The area covered by these dams, and therefore the associated 
Ecological Footprint, is marginal for all countries. 

Ecological Footprint of fish in harvest 

Four fish species were added to the data and the accounts in the calculation of the Ecological 
Footprint of production for fish. Some formulae in the factors used in the calculation were corrected. 
In the context of the 1718 species overall, the effects of these changes are insignificant for almost all 
countries. 

Factors in the accounts 

While some factors in the accounts are static or varying insignificantly over the years in the Editions 
and between Editions, some factors change in different data years and/or between different 

                                                           
13 A nomenclature update was implemented in 2013 whereby the Editions would be named by the year of their publication, 

rather than when the work is done. For this reason, the 2014 Edition is the annual edition directly subsequent to the 2012 

Edition. 
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Editions. Two examples of this are Intertemporal Yield Factor and the Ocean Sequestration Factor.  

The Intertemporal Yield Factor is set to “1” for the most recent data year in each Edition and in part 
defines the value of a global hectare in an Edition. The most recent data year in the 2012 Edition was 
2009, and the most recent year in the 2014 Edition is 2010. Therefore the UAE (and all nations’) 
accounts for 2009 in the 2014 Edition will be marginally incomparable to 2009 from the 2012 Edition. 

The Ocean Sequestration Factor accounts for anthropogenic emissions absorbed by the world’s 
oceans, and therefore not remaining as a waste in the atmosphere. Research such as (Khatiwala, 
2009) has determined that the proportion of anthropogenic emissions absorbed by the oceans varies 
over time, and the factor is different for each year accordingly. 

Data changes 

Data for the entire time series accounted in an Edition is collected. This helps ensures that all input 
data incorporates any updates or corrections in the data from the data sources. Renewed data 
collection for all past years means that in some cases the accounts for a country for a particular year 
in the past may change because of updates in the raw, input data. One example of this for the United 
Arab Emirates accounts is that there was no data on direct electricity trade in the 2012 Edition for 
any year up to 2009, whereas the 2014 Edition included electricity export values for the years 2008 
to 2010. The Ecological Footprint of exported electricity was < 2% of the Ecological Footprint of 
carbon for production and imports combined, and 14% of the Ecological Footprint of carbon in 
exports for 2010. 
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Annex 3: Data cleaning for continuous and representative data 

Data cleaning is applied to the three trade data sources of the National Footprint Accounts to 
improve the accuracy of the data and therefore the Ecological Footprint results. Each of the three 
trade datasets is run through a data cleaning script that performs several functions to improve the 
accuracy, consistency, and reliability of the data. 
For each country, and each traded commodity across the time series of the period of the country’s 
data existence in the Edition of the National Footprint Accounts, the following functions are 
performed: 
Time series to be cleaned are identified as any commodity/country time series with more than 4 data 
points, including those existing, but with 0 values. 
Outliers are identified as any value more than 10 times the value of the median in any 
commodity/country time series. 
Missing values in any identified time series are filled with a linear interpolation between the existing 
values on either side. 
Outlier values in any identified time series are replaced with a linear interpolation between the 
existing values on either side. 
Missing data on either end of an identified time series is filled with a linear slope regressed on the 
values of the preceding 5 years. 
Outlier values on either end of an identified time series is filled with a linear slope regressed on the 
values of the preceding 5 years. 
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