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1. Introduction 

 

This document explains the design and methodology for the 2012 Yearly Environment Survey.  It covers 

all aspects of the survey methodology to the creation of a clean dataset ready for hand-over to Economic 

Statistics.   

2. Overview & Purpose of the Survey 

 
The Yearly Environment Survey is part of a suite of Economic Surveys conducted by SCAD. The Annual 

Environmental Survey is SCAD’s key data source for the compilation of environment statistics.  The 

Annual Environmental Survey collects data on an annual basis from establishments operating in the 

Emirate of Abu Dhabi.  A wide range of statistics about environmental expenditure, occupational Health 

and safety, energy production and consumption, water production and consumption, and waste 

quantities and composition produced from the information collected.  The environmental statistics 

produced enable the Government to monitor environmental changes and make informed decisions 

about environmental policy. 

3. Survey Objectives 

Key Objectives 

 
The key objectives of the Yearly Environment Survey are: 

 Provide information to allow improving of monitoring the environment. 

 Provide information to support Government decision making in terms of the environment 

 Provide information to support Abu Dhabi greenhouse gas inventory. 

 Provide information to improve energy and water statistics. 

 Provide information to improve waste quantities and composition statistics 

Key Benefits 

 
Key benefits include: 

 Provide the data necessary to support policy and environment decision-making in the Emirate 
of Abu Dhabi and measure the performance of these policies 

 Support Abu Dhabi Government in their projects which related to the environment statistics 
such as the GHG inventory, Occupational health and safety assessment. 

 The project will also produce some new indicators required by a number of Government 
entities and that are not available from administrative data sets. 
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Key Deliverables 

 
The Yearly Environment Survey produces a wide range of economic statistical outputs.  The lists of 

official statistical indicators released from the survey are: 

 Annual consumption of desalinated water, industry 

 Total annual consumption of desalinated water 

 Total consumption of available water by source 

 Non-hazardous solid waste generation by source activity 

 % of non-hazardous solid waste generated by source activity 

 Non-hazardous solid incinerated (% of waste collected) 

 Non-hazardous solid landfilled (% of waste collected) 

 Non-hazardous solid composted (% of waste collected) 

 Non-hazardous solid disposed of in other methods (% of waste collected) 

 Composition of non- hazardous solid waste: textiles (%) 

 Composition of non- hazardous solid waste: plastics (%) 

 Composition of non- hazardous solid waste: glass (%) 

 Composition of non- hazardous solid Waste: paper, paperboard (%) 

 Composition of non- hazardous solid waste: metals (%) 

 Composition of non- hazardous solid waste: organic material (%) 

 Composition of non- hazardous solid waste: other inorganic material (%) 

 Solid hazardous waste generated  

 Solid hazardous waste generated by source activity 

 Solid hazardous waste treated or disposed by type of disposing 

 Number of fatality incidents by activity 

 Fatal Accident Rate (FAR) by activity 

 Number of disability incident by activity 

 Lost time injury incidents (LTI) by activity 

 Lost Time Injury Frequency Rate (LTIFR) by activity 

 Total Reportable Case Frequency (TRCF) by activity 

 Total fossil fuel combustion by Sector 

 Fossil fuel combustion by Sector - gasoline 

 Fossil fuel combustion by Sector - diesel 

 Fossil fuel combustion by Sector - other 

 Natural gas fossil fuel combustion by sector 

 Total environmental protection expenditure 

 Environmental expenditure on wastewater management 

 Environmental expenditure on wastewater management (% of total) 

 Expenditure on environmental research and development 

 Expenditure on environmental research and development (% of total) 

 Environmental expenditure on protection against radiation 

 Environmental expenditure on protection against radiation (% of total) 

 Environmental expenditure on protection of ambient air and climate 

 Environmental expenditure on protection of ambient air and climate (% of total) 

 Environmental expenditure on waste management 

 Environmental expenditure on waste management (% of total) 

 Environmental expenditure on protection and remediation of soil, groundwater and surface 
water 

 Environmental expenditure on protection and remediation of soil, groundwater and surface 
water (% of total) 

 Environmental expenditure on nature and biodiversity protection 

 Environmental expenditure on nature and biodiversity protection (% of total) 

 Environmental expenditure on noise and vibration abatement 

 Environmental expenditure on noise and vibration abatement (% of total) 

 Environmental expenditure on other activities 

 Environmental expenditure on other activities (% of total). 
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Survey Scope 

 
The Yearly Environment Survey involves a representative sample of establishments spread across the 

three regions of the emirate: Abu Dhabi, Al Ain and Al Dhafra. 

 

The Yearly Environment Survey includes the same exclusions as the Annual Economic Survey, i.e. it 

excludes 1-digit ISIC (Sector) level activities A, O, T and U, as well all General Government legal entities 

(Federal and Local Government Ministries, Departments and other entities). 

 

In addition to the Annual Environment Survey exclusions, the Yearly Environment Survey also excludes 

1-digit ISIC (Sector) level activities J and K. 

Key Design Variables 

 
The key variables for the Yearly Environment Survey are: 

 Annual quantity of solid waste generated - (kilograms)  - asked of all sectors 

 Annual total value of electricity consumption (AED)  - asked of all sectors 

 Annual cost paid by the establishment for government and non-government entities to protect 
the environment (AED)  - asked of all sectors 

Other important variables include the number of employees and total energy value (fuel, gas and oils).  

Sample size and Accuracy Constraints 

 
The sample distributed in each stratum at the first level. In some other sectors, the sample covers the 

level of the second limit according to the International Standard Industrial Classification of Economic 

Activities (ISIC). The size of the sample is determined within each two-digit activity of each layer, 

depending on the total number of establishments  in the frame and on the value of the coefficient of 

variation  factor (CV%), where its value is in both the middle and large layers within 10%. 

 

4. Target Population, Survey Population & Sample Frame 

 

An important consideration in deciding upon the appropriate frame(s) to use for household surveys is 

the relationship between the survey target population and the unit(s) of selection. It is the latter that 

determines the frame. 

Target Population (sometimes called the population of interest) - “those whose estimates are required 

about". 

Survey Population – “those who have a chance of being selected in the sample”. These exclusions are 

usually those who might be very costly to enumerate or those who are difficult to survey such as those 

temporarily away from their housing units. 
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The survey population and target population usually differ.  These differences can lead to bias in the 

survey results if the units covered differ from those that are not covered.  To minimise this bias, we try 

to ensure that the survey population is as close as possible to the target population. 

Target Population 

The target population for the Yearly Environment Survey is all establishments operating within the 

Emirate of Abu Dhabi. 

The International Standard Industrial Classification (ISIC) sector exclusions are:  

 A, "Agriculture, forestry and fishing" 

 J, “Information and communication” 

 K, “Financial and insurance activities” 

 O, "Public administration and defence; compulsory social security" 

 T, "Activities of households as employers; undifferentiated goods- and services-producing 

activities of households for own use" 

 U, "Activities of extraterritorial organizations and bodies" 

 

Sample Frame 

 

 The population for this survey is selected from SCAD’s frame of business establishments. 

 The frame is a database of all known establishments engaged in the production of goods and 

services in the Emirate of Abu Dhabi.  In 2010 the frame was established through the efforts of 

the frame update project conducted at SCAD.  In addition to identification and contact details, 

other variables were collected such as: economic activity, production value, establishment 

capital, total number of employees, etc. 

 Elements of a good frame are: 

 No missing elements: All members of the population should be included on the frame. 

 No foreign elements: Non-members of the population should be excluded from the frame. 

 No duplicate entries: All members of the population should be listed only once. 

 Unique identifiers: All members on the frame need to have a logical, unique identifier. 

 Up-to-date and accurate information held (maintenance): The information held should be kept 

as up-to-date and as accurate as possible. 

 Stores the necessary information: Information about an establishment is needed for sample 

design, sample selection and data collection. 

 Registers use of frame: It should store information as to which members have been selected 

for what surveys and when (to assist with controlling overlap to manage respondent burden). 
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5. Sample Design & Sample Selection 

Sample Design 

The sample of the survey was designed in a stratified sampling method, where the (medium and large) 
enterprises in some sectors were aggregated at the level of (1) in the ISIC as layers. Then a modified 
sample of the establishments of each layer was selected according to the selection method that is 
proportional to the size, with the adoption of the variable for the total number of employees in 
establishments as a measure to determine their size.  

Sample Selection & Overlap Control 

The sample of establishments was selected independently from each of the ISIC layers. The selection 
was made in accordance with the probability method, which is proportional to the size that gives greater 
opportunities for selecting large sized establishments in the sample. Middle and large classes at the 
two digit level according to the ISIC of all economic activities. 

6. Data collection Methodology 

Questionnaires 

The wide range of activities undertaken by Abu Dhabi establishments makes it necessary to have 
different types of questionnaires.  All questionnaires capture key information, but the format and the 
wording of the questionnaires are tailored to suit different groups of establishment. 

The Yearly Environment Survey has 5 questionnaires: 

 Construction (ISIC section level: F) 

 Industrial (ISIC section level: B, C, D, E) 

 Services (ISIC section level:  I, L, M, N, P, Q, R, S) 

 Transportation and Storage (ISIC section level: H) 

 Wholesale and Retail Trade and Repair (ISIC section level: G) 

 

Mode of Collection 

 
• Web based Questionnaire: Collecting the data of a group of establishments using an electronic 
Questionnaire via the Internet, which is reached through a link sent to the establishments, and then 
the facility to fill the form directly, or download the Excel file and then upload it online after filling. 
• Using e-mail: the method of collecting data via e-mail, by sending the establishments in an Excel file 
of the facilities. 
• Face-to-face interview: data are collected through field visits to the sample unit and questionnaire 
data is collected via the respondent using IPAD (this is for small establishments only).  

Callbacks 

 
Establishments were called back using reasonable steps to ensure the collection of fit-for-use data. 
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Response Status 

 
To manage the field work and account for the status of all sample members, a Field Status was 
assigned to each establishment and updated as necessary. 
 
It is important in the subsequent processing of the data to know whether the establishments are 
indeed part of the population and whether we have usable data for these.  
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7. Processing 

Coding to Classifications 

 
Coding is the process of taking text descriptions and classifying these to the appropriate classification 
codes. 
 
The Yearly Environment Survey has no variables requiring coding, however, it uses the economic 
activity collected in the Annual Economic Survey. 
 
The Annual Economic Survey collects a text description for the main economic activity of the 
establishment.  This text description is manually coded to a standard classification, the International 
Standard Industrial Classification (ISIC Rev.4).  The ISIC is a United Nations system for classifying 
economic data to industries. 
 
For further details of the ISIC classification see:  http://unstats.un.org/unsd/cr/registry/isic-4.asp 
A team of coders will code economic activity when the completed questionnaires are returned to the 
office.  The coding is all completed in a central location.  The coders have access to the text 
description, the standard classification and the last known economic activity for each establishment. 
 

Editing 

 

Manual editing 

The traditional approach of detailed electronic and technical checking of the unit record data on paper 
questionnaires is used before the data is entered into a database.  The Edit teams report back to 
Field supervisors on errors requiring correction in the field and any persistent errors by enumerators. 
 

Automated editing 

Once the data had been entered electronically, automated checks were run regularly to report on 
systematic field collection errors. 
 
Often National Statistical agencies correct the collected data in detail, which is usually not necessary, 
because not all errors have an impact on the aggregate results.  This process is highly time 
consuming and resource intensive.  This process can often be error prone as well, because editing 
rules determined by subject matter experts may destroy the multivariate structure of the data. 
 
Types of edit rules applied to check for anomalies: 
Structure edits - Can be used to check coverage (all questionnaires present and not duplicated), to 
establish that we have the correct number and type of records.  The tests that make up a structure 
edit ensure that the questionnaires are complete before beginning the consistency edit 
Consistency and validity checks - Verifies if expected relationships between responses are true or 
known and whether answers are logical / permissible 
Distribution - Verifies if data aligns with expectations based on statistical analysis. 
 
Automated editing methods include: 

 The electronic data entry tool includes some automated edit checks during data entry.   

 Macro editing is performed during collection, as part of the processing system. 
 
 
 
 

http://en.wikipedia.org/wiki/United_Nations
http://unstats.un.org/unsd/cr/registry/isic-4.asp
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Imputation 

 
Introduction 
 
While effort is made to encourage establishments to participate there will always be some missing 
data.  Both unit record and item non-response does occur, though item non-response is insignificant. 
 

 Unit record non-response – is where the whole establishment record has insufficient data 

 Item non-response – is where some data items (variables) are missing, but there is sufficient 
data for the establishment 

 

Derivation of New Variables 

 

In addition to the data already available in the frame and data group, a number of derived variables 
have been calculated for the purposes of extracting the outputs. 

7. Estimation 

Estimation Weights 

 
Weights are an expansion factor that aims to increase the representation of survey outputs from the 
sample level to the level of the entire study population. In the literature on probability, weighting is the 
inverse of the probability of sampling unit selection from the studied society. Within each of the ISIC 
limits in each stratum, weight was calculated using the inverse probability of selection of the entity 
from that cell, and the numbers of enterprises were integrated into certain ISIC sectors of limited 
response economic activities 

 
 

 

Outlier Detection and Treatment  

 
In work with establishment sample surveys, we often encounter observations that differ substantially 
from most of the observations in the sample.  The statistical literature refers to these observations as 
outliers.  When looking at the weighted estimates for key estimates, there may be some 
establishments where the weight is inappropriate. 
 
There are typically two types of treatment for outliers.  One is to change the estimation weight (weight 
trimming) and the other is to change the value of the variable being estimated (Winsorization). 
 
For the Yearly Environment Survey, rather than changing the data values the method of weight 
trimming is implemented. 
 
Outlier detection 
 
A simple robust univariate method is used, called the Adjusted Boxplot Method. 
 
In 1977 Tukey introduced the Boxplot method using the interquartile range.  This method is less 
sensitive to extreme values of the data than the previous methods using the sample mean and 
standard variance because it uses quartiles which are resistant to extreme values.  In 2004, 
Vanderviere and Huber introduced an adjusted boxplot taking into account the medcouple (MC), a 
robust measure of skewness for a skewed distribution.  For further details see the link in the appendix. 
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Outliers are identified for the key variables specified in the survey objectives. 
 
Outlier treatment of the weights 
 
An extreme / anomalous value means a data that deviates from the values that make up the majority 
of the data that appear in the sampling surveys. The sampling surveys show two types of extreme 
values: (i) the represented values and (2) the unrepresented values, the first being the value 
represented (ie, the value that cannot be considered unique in the study community) Unrepresented 
"(ie that can be considered unique in the study community)." 
 
An approved method will be used to process annual environmental survey data that is less sensitive 
to extreme data values. The "Tukey Method", which is characterized by the fact that it does not 
include distributional assumptions since it relies on the spring, is therefore resistant to extreme data 
values. 
 
Suggested methods for adjusting values: 
 
1. For each extreme value (y), look for a unit with the same values as (X), [e.g., ISIC and number of 
employees and sector] in the studied data and use its value (y) in the calculations. This is defined in a 
specific way as it does not introduce any randomness in the selection of the grantor. 
 
2. Calculation of historical data: For establishments with previous data, for each extreme value (y), the 
value of y was found in the last survey and multiplied by estimating the growth rate (based on experts' 
estimate of the expected annual growth). 
 
3. Expert opinions: Statistical experts provide projections and estimates for each value (y). The 
estimated or expected value (y) is used to calculate anomalous value (y). 

Sources of Error 

 
There are two types of error possible in an estimate based on a sample survey: sampling error and 
non-sampling error. 
 
Estimates from any survey are subject to sampling errors or variability because they are based on 
information collected from a sample of establishments rather than a full enumeration of either.  
Therefore they may differ from the estimates that would have been produced if the information had 
been obtained from all establishments. 
 
Non-sampling errors can occur because of insufficient coverage of respondents, inadequacies in the 
answers provided by respondents, or errors made when coding and processing data.  These 
inaccuracies may occur in any enumeration regardless of whether it is a sample or full enumeration.  
Significant effort is put in to minimise the non-sampling errors by careful designing and testing of the 
survey, questionnaire and processes, and ensuring detailed quality control of procedures and data.  It 
is difficult to measure non sample error. 

Sampling Error Estimation 

 
Due to the relative simplicity of the stratified sample design, analytical formula can be used to 
compute the sampling errors. 
 
Where sampling errors are presented they will be presented as 95 percent confidence intervals.  A 
95% confidence interval means there is a 95% chance that the true value of the estimate (if we were 
to survey the whole population) lies between the lower and upper confidence interval values. 
 
The relationships between standard errors and sampling errors, etc are as follows: 
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Standard error (x) = √𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 (𝑥) 

Coefficient of variation, CV (x) =  (
Standard error (x)

𝑥
) × 100 

 
Note: The CV is also known as the relative standard error. 
 
Sampling error (x) = 1.96 ×  Standard error (x) 

Note: 

Relative sampling error (x) =  (
Sampling error (x)

𝑥
) × 100 

 
 
 
 
Sample variance for a stratified design for a total is: 
 

            1(x) Variance
1

2
2
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Where: 
h refers to stratum h 
nh  is the number of sampled establishments in stratum h (i.e. sample size) 
Nh  is the number of establishments in stratum h (i.e. the population size = sum of the final weights in 
stratum h) 
N  is the number of establishments across all strata 
S2xh  is an estimate of the population variance 

8. Quality Assurance and Control 

 
A quality assurance and control process is implemented through all phases of the survey 
development and implementation.  A set of quality measures are produced and used in the monitoring 
of the survey outcomes. 
 
Before each release the following features of the surveys are checked so that any potential problems 
can be picked up early on: 

 Sample size 

 Eligibility rates 

 Response rates 

 Changes in survey questionnaire and ISIC (comparing the frame with the collected data) 

 Edit failure rates 

 Impact of imputation on key estimates (where explicit imputation is implemented)  

 Size and distribution of the estimation weights to ensure that we have no extreme values, that 
impact negatively on the sampling errors 

 Key estimates (according to the survey objectives) 

 Relative standard errors or similar for key estimates. 
 

9. Revision Policy 

 
 SCAD needs to develop a revision policy for its surveys. 
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10. Confidentiality/Disclosure Rules 

 
Standard confidentiality/disclosure rules for economic surveys are used for ensuring the security of 
establishment’s data.  Law No 7 2008 established SCAD and contains confidentiality clauses to be 
understood and followed by SCAD staff and government staff external to SCAD who work in the field 
of statistics.  All individual information and data related to a survey or census are deemed confidential.  
 
All identifying information is removed and the information is released in a manner not to enable the 

identification of any establishment or persons. 
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