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0. Executive Summary
The Department for Environment, Food and Rural Affairs (Defra) have a statutory obligation to deliver a greater resilience to a changing climate via the 2008 Climate Change Act. The first Climate Change Risk Assessment (CCRA), published in 2012, reported that some changes projected for the UK as a result of climate change could provide opportunities for agriculture and other businesses, although not outweighing the threats.
Defra commissioned the Office for National Statistics (ONS) to investigate the feasibility of a Climate Change Survey (CCS), the aims of the survey being to determine the impact of climate change on the economy – in terms of costs and opportunities in the market for products and services. 
This report outlines the CCS developed by the ONS during this feasibility study. This survey is designed to provide estimates relating to adaptation and awareness to climate change within the UK. 
An initial draft questionnaire has been produced following consultation with stakeholders, users and experts. This draft has undergone some preliminary testing with potentially relevant business sectors and provides an indication of what a data collection instrument for a survey of adaptation and resilience to climate change could look like, dependent on further development. 
Further testing is recommended to distinguish between adaptation for climate change and everyday weather, to refine the description of products and opportunities, and to explore the balance between the expected number of non-zero survey responses and the associated burden on respondents.  
Given the additional burden a CCS will impose on businesses, a full public consultation is recommended before the survey is launched as the design is based on (at best) secondary data. A pilot survey is recommended prior to full despatch. 
A target population of all industry sectors in the economy is recommended for this survey. It is also recommended that this population is stratified by ONS Inter Departmental Register (IDBR) regions, two-digit Standard Industrial Classification  and employment size. The minimum overall sample size required for this survey using this sample design is 40,000. This sample size cannot be reduced without seriously affecting the precision and coverage of the survey. By using this sample design, regional and rural/urban estimates can be produced. 
Data editing and imputation methods have been developed for the CCS, but due to the absence of a previous survey the methods recommended are not based on analysis of previous data. A climate change expert was consulted during the completion of this work, but was unable to anticipate answers (especially for questions on economic activity). Hence, although there is confidence in the methods used to check the accuracy of returned data, it is strongly recommended that the methods are reviewed once data have been collected as this will ensure the most accurate editing and imputation methods are used. 
0.0 Recommendations 
There are still some fundamental improvements required to the Climate Change Survey (CCS), which could not be achieved during the feasibility study. These include the issues businesses will face providing the requested information - such as the observed inability to differentiate costs between adaptation actions and business as usual, and the burden incumbent on collecting information on costs/repair/adaptation solely for the survey. The findings of the feasibility study lead ONS to believe that these issues can be overcome by targeting the survey at the right sectors/businesses - but this is a challenge without past data.  It is recommended  that (a) preceding the launch of the new survey a full public consultation is undertaken and (b) a pilot survey is run to test: the questionnaire, the concept of a targeted sample design, the data cleaning methodology, and provide rough early estimates – all at a fraction of the cost of the full survey. The results of the consultation and pilot survey will be used to ensure that the full survey will achieve the aim of providing the accurate information required to target subsequent surveys, and hence reduce future costs and burden whilst maintaining quality.
The following recommendations are numbered in the order they appear in the report.
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1. Further testing is recommended in order to reduce potential non-sampling error through:
a) improving concepts and definitions – in particular to help respondents identify what are ‘adaptation goods and services’;

b) refining questions – overall the questions relating to current and future weather events, and future risks and opportunities, were found to be more straightforward to answer compared to questions relating to economic activity.  

c) respondent burden - fully exploring the costs to businesses associated with providing the information requested as businesses providing services, or producing goods in this field, would likely be a minority so it needs to be considered whether the value added in asking this section of all respondents outweighs any costs.  
2. Overall respondents were able to distinguish between climate change mitigation and adaptation, and could provide responses relating to potential risks and opportunities. However, they did struggle to distinguish between what would be classified as ‘adaptation and resilience to climate change’ products and services. Therefore, the validity of the producer and consumer questions needs further investigation. Based on the findings that emerged throughout the development process, Data Collection Methodology recommends that the RAG (Red, Amber, Green) status of the questionnaire is considered amber-red. 
3. ONS are required by the code of practice for official statistics to run a formal consultation when there is a proposed creation of new statistical products.  We recommend that a consultation is undertaken in line with this guidance. (http://www.statisticsauthority.gov.uk/assessment/code-of-practice)
4. After considering each of the designs, it is highly recommended that Sample Design 1 is used for this questionnaire as it covers the whole economy. Sample Design 3, using literature sources, and Sample Design 4, using the Acclimatise report, both include slightly different industries. It is therefore possible to exclude an industry that may be active within the climate adaptation economy by using one of these designs. 

5. The minimum sample size should be 20,000 – 40,000, depending on the sample design chosen.

6. Due to the nature of the CCS, and the high estimates of bias, a cut-off sampling technique was not considered appropriate.

7. Due to the uncertainty of the responses from the CCS, it is recommended that expansion estimation should be used.

8. The outlier method recommended for the CCS is trimming.

9. Due to the absence of previous data, query edits should be set based on a pilot survey or when 20% of returns have been received.
10. Once the survey has been run, and data collected, the imputation methods should be reviewed.
0.1 Quality assurance
The following (non-exhaustive) list demonstrates the quality assurance plan for CCS:
· Identify, organise and undertake recruitment and training.

· Provide guidance to companies telephoning for assistance.

· Returned data will be compared to the IDBR total turnover. 

· Returned data will be compared to imputed values, which themselves are based on Methodology work with industry experts. 

· Returned data will be compared to like companies in the SIC and Employment band. 

· Website interrogation will be used as and when necessary.

· Any 'suspect' data identified will be confirmed directly with the company, the data will either be amended or an anecdotal explanation acquired. 

· Analysis will be undertaken at Region, Sizeband, Sector and Industry level.  The information gathering at micro level will provide explanation for these aggregates.  Gaps identified will be remedied at that stage. 

· Response is critical to a good quality survey and non response will be kept to a minimal. Two written reminders stipulating the statutory nature of the survey have been scheduled. Telephone reminders for preferably all, but certainly the main players in each sector, will also be undertaken.

· The response rate target is 80 per cent  for the survey, not unrealistic for a statutory survey. Whilst this is the target for the whole survey, we will ensure each industry has sufficient response to yield quality results. 

· Should the survey progress to a second year, the quality assurance outlined will be undertaken with the advantage of having previous data for comparison and validation purposes. 

· Run periodical aggregated results.

· The statistical bulletin will provide explanation for variation where the reasons are not disclosive and sufficiently frequent for them to be considered of consequence to the sector or industry. 

· The Environment Branch Head will oversee the survey work and report to the Divisional Director. Monthly progress reports will be written and circulated to stakeholders. Information, such as response rates and points of interest, will be included. ONS will be receptive to stakeholder suggestions throughout the process whilst maintaining its independent role.
· Compile and publish the statistical bulletin at UK level.
0.2 Pre-survey actions – public consultation and pilot survey
In line with the Code of Practice of Official Statistics – Principle 6: Proportionate burden – the benefits of the new survey need to be assessed before imposing more burden on respondents. To understand the benefits from a user perspective – Principle 1: Meeting user needs – the public should be consulted before the CCS is launched.
In addition to public consultation, a pilot survey should precede the launch of a new survey. The pilot survey will test: the questionnaire, the sample design, the data cleaning methodology, and provide rough early estimates – all at a fraction of the cost of the full survey. If there are fundamental issues with the design of  the  survey, or the ability of respondents to provide the desired information, the pilot survey will fail – but this failure can be used to either (a) improve the design, or (b) decide not to go ahead with the survey. Both options are preferable to a full survey failing.

1. Introduction

1.1 Background 
Defra has a statutory obligation to deliver greater resilience to a changing climate via the 2008 Climate Change Act.   
The first Climate Change Risk Assessment (CCRA)
 published in 2012 reported that some changes projected for the UK as a result of climate change could provide opportunities for agriculture and other businesses, although not outweighing the threats. The first CCRA concluded that economic opportunities, especially to develop adaptation products and services, were one of the six actions that needed the greatest attention in the next few years.
Further work to establish a clearer understanding of the adaptation goods and services market, and progress understanding of the adaptation economy and opportunities, is in objectives 25 and 27 of the National Adaptation Programme:
a) Objective 25: To raise awareness and understanding amongst businesses about domestic and international climate change opportunities
b) Objective 27: To undertake research to increase the understanding of climate change impacts on growth and the economy, working with investors, insurers and other industry partners.

In 2010 Defra published a report
 on Adaptation Business Opportunities covering:

· the built environment (covering new construction and the retro-fitting of existing buildings as well as adaptation measures that could enhance urban areas); 
· water (covering management of water resources, distribution, treatment and drainage, primarily from a public water service provider perspective but also for private water abstractors and users); 
· energy (covering its generation, distribution and related energy efficiency measures); 
· transport (covering road and rail infrastructure); 
· the agri-food chain (covering production, distribution, retail); 
· insurance services (covering the wide range of lenders, reinsurance). 

However, this work did not detail the current level of commercial activity,  the actual size of the contribution that these sectors made to the UK economy, what the forecasts for growth were, or the number of jobs each sector employed.

In 2011, 2012 and 2013 the Department for Business, Innovation & Skills (BIS) produced reports


 which identified adaptation and resilience activities in the UK and the wider global economy. The 2013 reports used 2011 to 2012 data and covered the following activities:
· architectural

· climate change management
· construction and retrofit
· envirofinance
· finance investment and insurance 
· risk management and business continuity
· sustainable drainage and Water Management
· transport Infrastructure
· water irrigation

The BIS reports found that UK sales in these sectors for climate change adaptation and resilience related work in 2011/12 were £2.1bn, with a 3.1% market share of global sales. However, the reports established that it was difficult to distinguish exactly what activities were purely driven by climate impacts. To have clearer understanding requires further and deeper analysis.
In 2014, a study was commissioned by Defra from ONS with the express purpose of assessing the feasibility of satisfying this domestic policy demand through the creation of a new survey. Through a series of workshops, and close liaison with Defra, it became apparent that the wide ranging policy demand would be best served by considering economic and awareness information. This report outlines the recommended methodologies and associated costs for undertaking this survey.

1.2 Requirements 
Defra and stakeholders required the CCS to address the following issues: 
· awareness – measuring awareness (of impact, risks and opportunities), planning how to raise awareness, awareness of what is/is not being addressed 
· market – quantifying the UK climate change goods and services market and its contribution to the economy, identifying key sectors, options for data-driven understanding of the evolution of the market, defining the goods and services in the market and what was missing from the market
· international – strengths and weakness of the UK in terms of competitive edge/research and development/expertise, breakdown of goods and services by imports/exports
The CCS questionnaire has been designed based on these requirements, but also based on what it is feasible for respondents to provide. 
1.3 Overview of report 
The remainder of this report is organised as follows:
· Section 2 summarises the results of the feasibility study and the recommendations for the CCS – designing the questionnaire, targeting the respondents, dealing with erroneous data, imputing for missing values, estimating population values and their precision
· Annex A provides further detail on the methodological development underlying the recommendations
· Annex B provides the draft questionnaire and the methodological specifications
2. Results
2.1 Questionnaire design

To investigate the feasibility of carrying out a survey to measure the ‘Adaptation and  Resilience to Climate Change’ economy, or aspects thereof, Data Collection Methodology (DCM):

1. consulted with stakeholders and experts in the field to identify the specific user requirements for a potential survey

2. conducted feasibility testing with relevant business sectors on the identified user requirements

3. produced a questionnaire on the basis of the identified user requirements and conducted preliminary field testing

However, the timescale of the feasibility study meant the refinement process was condensed hence there are caveats around the current questionnaire.
Recommendation 1: Further testing is recommended in order to reduce potential non-sampling error through: 

d) improving concepts and definitions – in particular to help respondents identify what are ‘adaptation goods and services’;

e) refining questions – overall, the questions relating to current and future weather events, and future risks and opportunities, were found to be more straightforward to answer compared to questions relating to economic activity;  

f) fully exploring the costs to businesses associated with providing the information requested – businesses providing services or producing goods in this field, would likely be a minority, so it needs to be considered whether the value added in asking this section of all respondents outweighs any costs.    

Recommendation 2:  Overall, respondents were able to distinguish between climate change mitigation and adaptation, and could provide responses relating to potential risks and opportunities. However, respondents did struggle to distinguish between what would be classified as ‘adaptation and resilience to climate change’ products and services. Therefore, the validity of the producer and consumer questions needs further investigation. Based on the findings that emerged throughout the development process, DCM recommend that the RAG (red, amber, green) status of the questionnaire is considered amber-red. 

2.2 Sample design and estimation
· Coverage and stratification

Four sample designs were tested. In all instances the ONS Inter-Departmental Register (IDBR) was used as a sampling frame. For each sample design the target population was stratified by IDBR regions, industry, two-digit Standard Industrial Classification (SIC) and employment size band. Stratifying by region ensures that businesses are sampled from all 9 regions within England and from Wales, Scotland and Northern Ireland. The following size bands are used for employment size: 0-9, 10-19, 20-49, 50-99, 100-249 and 250+.

Table 1 - Summary of Sample Designs 1-4
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Recommendation 3: After considering each of the designs it is strongly recommended that Sample Design 1 is used for this questionnaire as it covers the whole economy. Sample Design 3, using literature sources, and Sample Design 4, using the Acclimatise report, both include slightly different industries. It is therefore possible to exclude an industry that may be active within the climate adaptation economy by using one of these designs. 
· Sample size and allocation

For each sample design, a minimum sample size of 5 is essential within each stratum for robust results, and a census is made of all businesses in the economy with large employment (250+). Overall sample sizes differed for each sample design. Due to the combination of number of strata and minimum sample size, the following minimum sample sizes were required:
· Sample Design 1 – 40,000

· Sample Design 2 – 30,000 and 40,000

· Sample Design 3 – 20,000, 30,000 and 40,000

· Sample Design 4 – 20,000, 30,000 and 40,000

The sample was allocated proportionally to SIC by climate change turnover, and via Neyman allocation within industries. Two approaches to estimating turnover by SIC were tested – one based on K-matrix data, and one on the Acclimatise report – but only small differences in the results were found. Therefore, 1% of total turnover was assumed to be due to climate change for all SICs.
Recommendation 4 The minimum sample size should be 20,000 – 40,000, depending on the sample design chosen. 
· Cut-off sampling

Cut-off sampling, where businesses with 0-9 employment are not sampled but are accounted for during estimation by assuming businesses in the 10-19 sizeband are similar, was considered for each of the four sample designs. The bias that results – the difference between the true estimates and the estimates from a cut-off sample – is shown in Table 2.

Table 2 – Estimate of the bias for Sample Designs 1- 4

	Sample Design
	Bias (%)

	Sample Design 1
	11.79

	Sample Design 2
	10.95

	Sample Design 3
	10.60

	Sample Design 4
	7.01


Recommendation 5 Due to the nature of the CCS, and the high estimates of bias, a cut-off sampling technique was not considered appropriate. 
· Estimation and outliers

Each sample design was designed in order to attain robust estimates for the UK and at a regional level (the nine regions within England, Wales, Scotland and Northern Ireland). 
The simplest estimator – the expansion – multiplies the sample total by the inverse of the proportion of the population sampled (design weight) – for example, if 5% of the population was sampled, the sample total is multiplied by 20. 

The estimate could be improved by using ratio estimation – however, this would only be feasible if the target variable was found to be correlated with a known auxiliary variable such as employment size or turnover. 

Recommendation 6 Due to the uncertainty of the responses from the CCS, it is recommended that expansion estimation should be used.
Outliers - unusual or unexpected survey responses cause problems in estimation. Due to there being no previous data, the only valid outlier method is trimming – deleting very large/small values. 

Recommendation 7 The outlier method recommended for the CCS is trimming. 
· Precision
A standard measure of volatility of the estimate – the CV (coefficient of variation) has been calculated for all permutations of target populations and sample sizes, and all levels (UK, regions and urban/rural):

· at the UK level, CVs are very good (0.43% - 1.94%) for all sample designs and sample sizes;

· for sample design 1, with a sample size of 40,000, regional CVs are very good or good (2.17% for London – 8.24% for Northern Ireland);
· for sample design 1, with a sample size of 40,000, regional CVs are very good (1.39% urban & 4.99% rural).
2.3 Data cleaning
Data cleaning relies on identifying rules for invalid responses (‘fatal edits’), automatic correction (‘automatic edits’) and unlikely responses (‘query edits’). 
The full list of edit rules for CCS is in Annex B. 
In the absence of existing data, an expert on climate change was consulted to determine feasible responses for query edits to identify implausibly large responses. However, for some questions the expert did not feel able to provide ranges of what expected answers would be, and at what point responses would become unrealistically large; for questions relating to economic activity there is lower confidence in accurately cleaning data. 

Recommendation 8 Due to the absence of previous data query edits should be set based on a pilot survey, or when 20% of returns have been received.

Item non-response can be resolved using a variety of different imputation methods (as appropriate), which are contingent on a variety of factors including the question format and data type (quantitative or qualitative), but the absence of previous data limits the potential imputation methods. 
The full list of imputation methods for CSS is in Annex B.
Recommendation 9 Once the survey has been run, and data collected, the imputation methods should be reviewed.
ANNEX A: Methodology
A1: Data collection methodology
Data Collection Methodology (DCM) specialise in designing, reviewing, testing and updating questionnaires for business and social surveys and the census. DCM research projects follow an approach tried and tested since 2002: specialist review and clarification of user requirements; feasibility testing and feasibility workshop; questionnaire design and preliminary testing; and questionnaire refinement. 
DCM was commissioned, as part of a collaborative ONS study, to investigate the feasibility of carrying out a survey that might measure the ‘Adaptation and  Resilience to Climate Change’ economy, or aspects thereof. DCM aims were to:

· consult with stakeholders and experts in the field to identify the specific user requirements for a potential survey

· conduct feasibility testing with relevant business sectors on the identified user requirements

· produce a questionnaire on the basis of the identified user requirements and conduct preliminary field testing

A1.1 Specialist review and clarification of user requirements

In Stage 1, potential requirements for a survey were identified through consultation with specialists and stakeholders via an initial workshop.  The following areas of interest were identified in relation to adaptation and resilience to climate change:

· awareness of risks and opportunities 

· current and future resilience to weather
· income, expenditure, exports, imports, number of employees

· by region, city, or urban versus rural level

· UK and global market and any interrelationships 

· the size of the market relating to relevant goods and services - both in terms of consumers and producers  

A range of conceptual challenges were identified, including: 
· what is ‘adaptation’ and  what is ‘resilience’ to ‘climate change’
· how might businesses differentiate between business as usual (business continuity) and ‘adaptation’ measures 
· how might businesses differentiate between current and future climate change effects
· what are adaptation and resilience goods and services

A1.2 Feasibility testing and feasibility workshop
Feasibility testing

Nine, in-depth semi-structured interviews were conducted with experts from a range of sectors in order to explore the topics and conceptual issues raised. The sectors represented were:

· retail / supermarkets 

· insurance

· tourism

· businesses with a focus on sustainability

· sustainability / climate change consultants 

· academia   

The interviews were audio-recorded in order to enable a more thorough and impartial analysis than could be achieved by simply taking written notes at the time of interview. Researchers listened to the interviews, transcribed the relevant information, and then produced a summary for each interview using analysis tables. This is a common approach used in qualitative research to assist thematic analysis. 
The qualitative data collected were systematically reviewed, categorised and  sorted across all interviews, resulting in identification of common themes. During the interviews, respondents tended to focus on underlying conceptual and definitional issues. 
The key points raised by respondents fell into one of two groups: terminology and definitions; and distinctions between different constructs.

· Terminology and definitions:
· respondents warned that there could be confusion between climate change mitigation (for example, measures taken to reduce a business’s carbon footprint) and  climate change adaptation
· the term ‘adaptation’ was viewed as the process, with resilience being the outcome 
· respondents commented that the term ‘climate change’ might disengage businesses and suggested focussing on weather events, or using alternative terms such as  ‘changes in climate’
· respondents stressed that clear  and simple definitions  were crucial for businesses’ ability   to identify which risks and opportunities relate specifically to climate change

· Distinctions between different constructs:

· flooding was identified as the main climate-related risk  to businesses (in the UK) 

· teasing apart adaptations to climate change from adaptations for general business continuity would be a challenge

· identifying goods and services specifically relating to adaptation to climate change would be difficult. Without identifying these accurately, measuring economic activity (for example, income, expenditure, imports and exports) would be unreliable; any data would be prone to non-sampling bias
· identifying if weather events were a result of climate change or not could be problematic
· adaptations were thought to be, more often than not, reactive – a result of past events 

Feasibility workshop

Findings were presented at a second workshop held with stakeholders and specialists. Two questionnaire based themes were identified: ‘awareness’ and ‘economic activity’. During the workshop, attendees were provided with some example questions for each theme and were asked to provide feedback on question content, wording, design and topic completeness. 
A1.3 Questionnaire Design and Preliminary Testing 

Questionnaire design

Based on outcomes from the feasibility workshop, and subsequent input from stakeholders, DCM developed two separate preliminary draft questionnaires for testing with businesses.
·  ‘Awareness of Adaptation and Resilience to Changes in Climate Survey’: questions were designed to target current weather events and business impacts, in addition to risks and opportunities that may arise from future climate change.
· ‘Economic Activity relating to Adaptation and Resilience to Changes in Climate Survey’: questions were designed to target business economic activity relating to the production and consumption of relevant products and services.
Preliminary testing
· Cognitive interviewing
The preliminary questionnaires were tested using a cognitive interviewing approach. Cognitive interviewing is a formalised and internationally recognised method of testing questions, instructions and questionnaires. It uses probing techniques such as: asking respondents to ‘think aloud’ while completing a response task; paraphrasing respondents’ comments; and concurrent and retrospective probing of respondents’ comments. 

Seventeen interviews (6 with businesses >50 employees, 11 with business <50 employees; range: 20 – 530 employees) were held (4 face-to face interviews, 13 telephone interviews). A combination of telephone and face-to-face interviews was used to maximise the amount of qualitative data that could be collected across the five sectors within the timeframe. 

The order in which the questionnaires were presented to respondents was alternated during testing to control for order effects. 

· Sample

Purposive sampling was used to select respondents to participate in interviews. This is a qualitative technique which involves selecting respondents with particular features or characteristics that enables detailed exploration of the research objectives. The goal is to ‘explain’, rather than count, thus statistical inferences cannot be drawn from qualitative data.

Five business sectors were targeted: Agriculture, Engineering, Banking, Construction and Manufacturing. The decisions on the number of interviews to hold was based on a number of factors: timescales, resources, and the level at which saturation of a topic may be reached.  
· Analysis 

Using the same approach as previously described, all interviews were audio recorded, supplemented by interviewer notes, transcribed and summarised. 

Transcriptions were collated by business sector, themes were identified by question, and summaries produced. A colour code (green, amber, red) 
 was assigned to each question and to each sector. Presenting findings in this way facilitated subsequent review with stakeholders. 
· Findings 

(1) The purpose and instructions on both questionnaires were found to be clear. Businesses understood that the questionnaire was not seeking to measure climate change mitigation. There were incidences, however, where respondents confused the two concepts.  
(2) Respondents found the “current weather events and impacts” section on the awareness questionnaire relatively straightforward to complete. Respondents referred to direct impacts to their business such as damage to their business premises, the impact  on sales related to distribution difficulties due to  flooding, or staff being unable to travel to work due to snow. Respondents did question however, which weather events should be included: for example, it was asked whether snow should be classed as a weather event, given that in some areas of the UK some degree of snow is expected annually. For the agriculture sector, this section presented additional challenges.  It was pointed out that agricultural businesses are completely reliant on weather – for example for crop production or to dictate when to harvest.  
(3) Respondents found the questions in the “Risks from future changes in climate” section on the awareness questionnaire straightforward.  The agriculture sector reported that low water availability constituted the largest risk. Other sectors reported flooding or heavy rain. It was stated that future risks would be inextricably related to what has happened in the past.  It was  stressed that when considering risk it would be unlikely for businesses to think too far into the future, but rather concentrate on  the challenges of the current situation.  
(4) Respondents stated the “Opportunities from future changes in climate” section on the awareness questionnaire was clear, however not relevant specifically to their business. It was commented, ‘'Climate change has always been a negative thing; I don't think about the opportunities'.  Similarly to risks from future changes in climate, respondents did not think too far into the future. 

(5) Businesses which were clearly not producing or providing relevant goods or services found the “Production of goods/provision of services relating to adaptation to changes in climate” section on the economic activity questionnaire straightforward. Respondents would answer ‘no’ and skip to the next relevant section. Respondents commented that these sections would be relevant to only a minority of businesses. Respondents were confused as to what adaptation goods and services might be. The construction sector queried whether drainage systems, or even houses, could be classified as adaptation goods as these may have been designed in part with increased weather tolerance / water efficiency in mind. This issue relates back to initial conceptual concerns that users raised at the start of this feasibility research, and which were also identified in Wave 1 of feasibility testing. Respondents found that providing an estimation of the number of employees working within the adaptation and resilience sector was challenging. However, respondents said this may be possible if the conceptual issues could be overcome. Similarly, respondents found providing values for adaptation to climate change, specifically turnover, imports and exports figures would be difficult and stressed that improved definitions were required. 
(6) The “Costs due to current weather impacts and/or future changes in climate” section on the economic activity questionnaire was similar to Section B of the awareness questionnaire, but focussed on costs and expenditure on adaptation products and services. The agriculture sector found this section particularly difficult. Providing accurate figures was challenging and businesses opted for vague estimates as their type of business activity was inextricably linked to weather. However, they could potentially provide figures relating to one-off extreme weather events. Other sectors commented that it would be difficult to quantify as they do not record it. In relation to expenditure on adaptations to reduce risk from future climate change, respondents reported that they would: include the cost of a bore hole as this would be considered an adaptation measure aimed at reducing the risk of low water availability; include the cost of replacing generators; and exclude the cost of an ‘external disaster recovery system’. Distinguishing and dividing between costs for adaptation that relate specifically to climate change impacts, and not ‘everyday’ future weather changes would be challenging. 

· General comments

The banking sector did not consider the questionnaires were particularly relevant to them (although it should be noted that respondents were representing small and medium sized enterprises rather than large banking institutions). 

Rather than receiving both questionnaires to complete, respondents viewed there was a lot of repetition between the two. It was recommended the two surveys be combined into one.  While this would increase the length of the questionnaire  respondents would find it more burdensome if they were to receive two separate, but similar, questionnaires to complete. 

Respondents found the question topics relatively straightforward to complete and thought that any final questionnaire would not be too burdensome given that many responses would be blank / have nil returns. However, the balance between the expected number of non-zero responses and the overall burden remains a key issue.
A1.4 Questionnaire refinement
The preliminary questionnaire was drafted based on findings from Wave 2 and in consultation with stakeholders. This is in Annex B. A breakdown by question is also in Annex B where key findings and issues for each question are listed. However, the timescale of the feasibility study made it impossible to finish the refinement process hence there are caveats around the current questionnaire.
· Recommendation 1: Further testing is recommended in order to reduce potential non-sampling error through: 

· improving concepts and definitions: in particular to help respondents identify what are ‘adaptation goods and services’;
· refining questions:  overall, the questions relating to current and future weather events, and future risks and opportunities, were found to be more straightforward to answer compared to questions relating to economic activity; 
· fully explore the costs to businesses associated with providing the information requested.  Businesses providing services, or producing goods in this field, would likely be a minority. Consider whether the value added in asking this section of all respondents outweighs any costs.    
· Recommendation 2:  Overall, respondents were able to distinguish between climate change mitigation and adaptation, and could provide responses relating to potential risks and opportunities. However, they did struggle to distinguish between what would be classified as ‘adaptation and resilience to climate change’ products and services. Therefore, the validity of the producer and consumer questions needs further investigation. Based on the findings that emerged throughout the development process, DCM recommend that the RAG status of the questionnaire is considered amber-red. 

A2: Sample design and estimation
All business surveys at ONS rely on sampling a few businesses to represent the target population. Although using a census would give the true answer, this approach is too expensive, time-consuming and very burdensome on smaller businesses. Survey sampling reduces cost, is quicker and is less burdensome on smaller businesses. Taking a sample of businesses requires estimation. Although sampling is very advantageous, sampling error in the estimates produced is inevitable. Sampling error occurs when only part of the population is used to represent the whole population, thus the difference between the estimate of the population parameter and the actual, but unknown, value of the population parameter. This sampling error can be measured mathematically. 

In order to produce a sample, a sampling frame is required, and stratification of the sample needs to be defined.
· A sampling frame is a list of all members of the population of interest. The Inter-Departmental Business Register (IDBR) is a list of around 2.7 million businesses in the UK. This sampling frame contains a unique identifier for each business, contact details and auxiliary information such as the employment size and turnover. The majority of ONS business surveys use the IDBR; however other types of sampling frame can be used.

· Stratification is the process of splitting the target population into different non-overlapping groups which are then sampled from independently. By grouping similar businesses together, sampling error in estimates is reduced.

A2.1 Sample Design 1

All industry sectors in the economy are sampled covering a target population of 2,474,311 businesses (as of January 2015). In total, this design has 5,400 strata. 

A2.2 Sample Design 2

A literature review was conducted on previous studies for measuring the climate adaptation economy. Seven different sources were reviewed: 

· Turkish Climate Adaptation Study
 

· Adaptation and Resilience (Climate Change) study by K-Matrix

· Carbon Disclosure Program (Climate Change program)

· Opportunities for UK businesses from Climate Change Adaptation - GHK

· Climate Change Adaptation - Environmental Business International

· Weathering the storm: Building Business Resilience to climate change - Center for Climate and Energy Solutions

· Withheld source: pre-publication
Industries mentioned in any one of the seven sources were included in sample design 2 covering a target population of 2,114,557 businesses, and consisting of 4,392 strata. Annex B illustrates whether or not an industry is mentioned in any of the seven sources.

A2.3 Sample Design 3

This sample design includes the most dominant industries by sampling those that appear in four or more of the literature sources reviewed in Sample Design 2. The eight industries identified (see Annex B) were:

· Agriculture, Forestry and Fishing

· Manufacturing

· Electricity, Gas and Steam

· Water supply and waste management

· Construction

· Transportation and Storage

· Financial and Insurance

· Professional, Scientific and Technical

This sample design covers a target population of 1,177,651 businesses and consists of 3,240 strata. 

A2.4 Sample Design 4

Acclimatise Consulting have recently undertaken work to identify opportunities, risk, costs and benefits to UK businesses from a changing climate. They have provided an analysis of financial markets, UK investment portfolios and have scrutinised information from the carbon disclosure project. A sample design has been produced using industries with the overall largest magnitude of direct climate change risks. A full explanation of how these industries have been chosen is included in Annex B. Industries included in Sample Design 4 were: 

· Agriculture, Forestry and Fishing

· Water supply and waste management

· Education

· Accommodation and Food Services

· Manufacturing

· Transportation and Storage

· Financial and Insurance

· Information and Communication
This sample design covers a target population of 835,733 businesses and consists of 3,096 strata. A breakdown of the percentages of risk magnitude for each industry along with the scores is shown in Annex B. 
Recommendation 3: After considering each of the designs it is strongly recommended that Sample Design 1 is used for this questionnaire as it covers the whole economy. Sample Design 3, using literature sources, and Sample Design 4, using the Acclimatise report, both include slightly different industries. It is therefore possible to exclude an industry that may be active within the climate adaptation economy by using one of these designs. 
A2.5 Sample size, allocation and selection

For each of the sample designs a minimum sample size is needed within each stratum for robust results – the bigger this minimum is set the more robust the results. A minimum sample size of 5 is essential. Furthermore, a census of all businesses in the economy with large employment (250+) is taken. The remainder of the sample is allocated optimally using Neyman allocation. Note – ten businesses within the Financial and Insurance industry and the Wholesale and retail trade industry were not optimally allocated. These businesses had very large values of turnover, significantly affecting the sample allocation. These ten businesses were put into a census stratum such that all businesses in the stratum would be sampled. 

The data used in the allocation were the turnover from the IDBR. Two different approaches were used to calculate the proportion of turnover attributable to climate change activity.

· The first approach utilised data included in the report produced by K-matrix.  Within the report, figures were given for select industries for the estimated adaptation sales by UK companies in 2011/12. For example, the Construction and Retrofit sector had estimated sales of £660 million. Using the IDBR, the overall turnover for the Construction sector was calculated and then a proportion was calculated using the sales value included in the K-matrix report. Approximately 0.5% of construction turnover was attributable to adaptation sales. This was then repeated for other mentioned sectors. However, due to the uncertainty in this data, and data not being available for all industries, a proportion of 1% was set for all industries in each sample design. 

· The second approach utilised findings from the Acclimatise report. Annex B shows how each of the industries were ranked for Sample Design 4. Agriculture, Forestry and Fishing was the industry with the overall largest magnitude of risk (rank=1) and so was given a proportion of 1%. The remaining industries were then assigned a proportion based on their score. Proportions ranged from 1% to 0.375%; however the majority of proportions were above 0.6%. Those industries not mentioned in the Acclimatise report were allocated a proportion of 0.1%.

Both approaches were tested, but only small differences in the results were found. The reason for this is that some industries produce much larger and more variable turnover than others, and this is likely to have balanced out the different proportions of turnover used in the two approaches. Until more reliable information is available there is no advantage to using the second approach, and in the remainder of the report a proportion of 1% was used for each individual industry.

Overall sample sizes differed for each sample design. Due to the combination of number of strata and minimum sample size, the following sample sizes were achievable.
· Sample Design 1 – 40,000

· Sample Design 2 – 30,000 and 40,000

· Sample Design 3 – 20,000, 30,000 and 40,000

· Sample Design 4 – 20,000, 30,000 and 40,000

Recommendation 4 The minimum sample size should be 20,000 – 40,000, depending on the sample design chosen. 
A2.6 Cut-off sampling

Cut-off sampling was considered for each of the four sample designs. The business population is composed of many small businesses and in comparison to larger businesses these usually have very little contribution to the overall estimates. A cut-off sample is one in which businesses with 0-9 employment are not sampled. These small businesses are accounted for during estimation. Cut-off sampling is employed to improve precision of estimates at the risk of introducing bias. 

The bias in the estimates produced using a cut-off sampling technique was estimated. The bias is the difference between the expected value and the true population parameter for a survey population. For example, a college requires an estimate for the overall height of students. If a sample was taken only from the college basketball team, the estimate would be bias as only a sample of tall students was chosen. This survey aims to produce an estimate of the turnover attributable to climate adaptation activity. As the IDBR is being used, an estimate for the survey population is produced by simply summing turnover for each business in the target population (using the 1% proportion). A second estimate is then produced using the same method, but excluding all businesses with 0-9 employment. The estimate of the bias is the second total minus the first total, expressed as a percentage of the first total. The estimates are shown in Table A1.

Table A1: Estimate of the bias for Sample Designs 1- 4

	Sample Design
	Bias (%)

	Sample Design 1
	11.79

	Sample Design 2
	10.95

	Sample Design 3
	10.60

	Sample Design 4
	7.01


If using a cut-off sampling technique for Sample Design 1, the expected value would be approximately 12% off target compared with the true population parameter. These estimates of bias are very high. 

Recommendation 5 Due to the nature of the CCS, and the high estimates of bias, a cut-off sampling technique was not considered appropriate. 
A2.7 Estimation and outliers
Each sample design has been designed in order to attain robust estimates for the UK and at a regional level; for the nine regions within England, Wales, Scotland and Northern Ireland.

Based on the responses from the survey, the estimate of the total turnover or of the costs incurred in the climate adaptation economy can be produced – as can estimates of the volatility of these totals (see Section Precision). The estimator recommended is the Horvitz-Thompson estimator
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th firm in the sample, s, N is the population size and  n is the sample size. This estimator simply multiplies the sample total by the inverse of the proportion of the population sampled (design weight) – for example, if 5% of the population was sampled, the sample total is multiplied by 20. 

The estimate could be improved by using ratio estimation – however, this would only be feasible if the target variable was found to be correlated with a known auxiliary variable such as employment size or turnover. Ratio estimation adjusts for the difference between the sample and the population means using auxiliary information. 
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the sample total. Each sampled business is multiplied by the inverse of the proportion of the population auxiliary total represented by the sample. 

Recommendation 6 Due to the uncertainty of the responses from the CCS, it is recommended that expansion estimation should be used.

Unusual or unexpected survey responses are known as outliers. Outliers are not the same as errors, which are corrected during editing, as outliers are correct values. Outliers can be extreme values in the population or sample, or can be influential and have an impact on the population estimate. Consequently, if these outliers are not detected or treated they can cause problems with population estimates. There are two valid options for detecting and treating outliers – Winsorisation and trimming. Winsorisation requires previous data to set “tuning” parameters, but trimming simply deletes the top/bottom X% of responses (where the user sets X – usually 5 or 10). 
Recommendation 7 The outlier method recommended for the CCS is trimming. 

A2.8 Precision

A standard measure of volatility of the estimate – the coefficient of variation (CV) has been calculated for all permutations of options: four target populations and a range of total sample sizes. The CV is the ratio of the estimate to the standard error, the relative standard error. A rough guide to CVs is: 5% is very good, 10% is good, 20% is acceptable. 
The CVs calculated for each sample design and each sample size are very good (see table A2). CVs are at their lowest when using a sample size of 40,000.The CVs get smaller from design 1 through to design 4 because the same sized sample is being used to estimate for a population of decreasing size. It should be kept  in mind that this is to be balanced against the increasing uncertainty due to possible activity not captured from the parts of the population that are not sampled in designs 2 to 4. 

Table A2: CV estimates for the UK for each sample design and sample size

	Sample Designs
	Sample Size

	
	n=40,000
	n=30,000
	n=20,000

	Sample Design 1
	1.32
	
	

	Sample Design 2
	1.05
	1.94
	

	Sample Design 3
	0.68
	0.89
	1.54

	Sample Design 4
	0.43
	0.57
	1.04


The CVs of estimates for each region within England, Wales, Scotland and Northern Ireland have also been calculated. A full list of CVs for each of the four target populations and a range of sample sizes can be found in Annex B. CVs for Sample Design 1, with a sample size of 40,000, are shown in table A3. Each region has a good-very good CV estimate. In the majority of instances, and in this example, London has the lowest CV and Northern Ireland has the highest.

Table A3: Regional CV estimates for Sample Design 1 with 40,000 sample size
	ONS Inter Departmental Register (IDBR) regions
	CV

	North East
	4.22

	North West
	3.61

	Yorkshire & Humber
	4.23

	East Midlands
	7.77

	West Midlands
	4.97

	East England
	5.77

	London
	2.17

	South East
	4.06

	South West
	6.00

	Wales
	5.28

	Scotland
	4.85

	Northern Ireland
	8.24


For the purpose of this report, 2013 data have been used to provide a rural/urban indicator for each business. Due to time and resources it was not possible to obtain a more recent dataset. Consequently, the businesses that have begun trading since 2013 do not have a rural/urban indicator. These businesses have been allocated to an ‘unknown’ category. Note – it will be feasible to provide a rural/urban indicator for each business if the survey is taken forward. Annex B provides a full list of CV estimates for each sample design and each sample size. Urban and rural CVs for sample design 1, with a sample size of 40,000, are shown in table A4.

Table A4: Rural/urban CV estimates for Sample Design 1 with 40,000 sample size
	Rural
	4.99

	Urban
	1.38

	Unknown
	8.10


A3 Data cleaning
A3.1 Editing
The following data editing techniques will be required to clean the data received from the CCS questionnaires:

· query edits – unlikely responses;
· automatic edits – correctable errors; 

· fatal edits – invalid responses.
The full list of edit rules for CCS is in Annex B.

Whilst it is standard practice to set conservative validation thresholds for any new surveys, the lack of any previous data, and uncertainties raised, will limit the ability to accurately set the thresholds and hence clean the data. In the absence of existing data, an expert on climate change was consulted to determine feasible responses for query edits to identify implausibly large responses. 
However, for some questions the expert did not feel able to provide ranges of what expected answers would be and at what point responses would become unrealistically large. For example, the proportion of costs labelled by businesses as climate related, and as ad hoc running costs, would be hard to distinguish as in most cases the costs would be split between the two so how this question was interpreted, and then reported by businesses, could vary. 

Based on this preliminary research some responses are expected to be cleaner than others. Table A5 shows the confidence of accurately editing the responses from the questions in the proposed climate change questionnaire.

Table A5: Confidence in editing data for proposed questions.

	
	High Confidence (“Green”)
	Lower Confidence (“Amber)

	Question
	1, 2, 3, 4, 7, 8, 9, 10, 11, 12, 13, 15, 16, 17, 18, 19, 20, 21
	5, 6, 14, 22, 23, 24


The questions with lower confidence are those relating to economic activity. The reason for these having lower confidence is due to having no previous or relevant data. For some of these the Inter-Departmental Business Register (IDBR) can be used as a rough guide for validating responses. However, there is no evidence to show what proportion of the values (turnover and employment) from the IDBR would be expected to be attributed to climate change adaption and resilience related business. 

In order to effectively clean the data received in response to questions about economic activities, initial upper limits will have to be based on the first returns, either from a pilot survey, or after approximately 20% of returns have been received from the actual survey. 
Recommendation 8 Due to the absence of previous data, query edits should be set based on a pilot survey, or when 20% of returns have been received.

A3.2 Imputation 

Two types of non-response need to be dealt with: unit non-response – when a business does not return a valid questionnaire; and item non-response – when one or more questions are not completed on the questionnaire. Unit non-response is resolved through reweighting, and item non-response is resolved using a variety of different imputation methods (as appropriate). 
The imputation classes will be defined by the strata from the sample design. If there are less than eight responders within an imputation class, the strata should be combined with the strata for the next employment size band up within the industry to form a larger imputation class.

The choice of imputation method is contingent on a variety of factors including the question format and data type (quantitative or qualitative), but the absence of previous data limits the potential imputation methods to the following. 
· Median imputation

1.
Select the units which have provided a validated return.

2.
Split the returns into imputation classes.

3.
Calculate the median for each imputation class.

4.
Select returns containing item non response.

5.
Impute the corresponding median value in place of the missing return.

· IDBR imputation

1. Match all businesses with their corresponding IDBR turnover values.

2. Split the returns into imputation classes.

3. Select the units which have provided a validated return.

4. Calculate the ratio between the validated return and IDBR value.

5. For each imputation class calculate the average ratio.

6. Multiply this average ratio by the IDBR value for any non responders in the imputation class.
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where n is the number of validated responses in the imputation class and A is a non responding business. The IDBR stores values for variables such as turnover and employment for every business. An extract should be taken from the register when the survey is sent out and these values used for IDBR imputation.

· Imputation for multiple choice questions

1. Create an extra domain for non-responding businesses.

2. Select units which have not provided a response for a particular question.

3. Count the number of units.

4. Assign this number of responses to a new domain for non-responders.

· Redistribution imputation

1. Select units which have provided a validated return.

2. Split the returns into imputation classes.

3. Sum the number of responses for each option available for each imputation class.

4. Sum the total number of options picked for the question by all responders in the imputation class.

5. Divide each option total by the overall total and multiply by a hundred. This then redistributes the responses to represent the whole imputation class.
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6. Imputation class level estimates will then need to be combined to produce totals for the population.

· Nearest neighbour donor imputation

1. Split the returns into imputation classes.

2. Determine a distance function based on appropriate auxiliary variables.

3. Select a record containing item non response.

4. For each complete record within the imputation class calculate the distance between the complete record and incomplete record using the distance function.

5. Select the five records with smallest distances from the incomplete record.

6. Randomly choose one record from the five closest.

7. Impute the responses from the selected record in place of unanswered questions on the partial response.

For questions with components and totals both deductive and median imputation will be used, this will depend on the level of item non-response. Should the question be partially complete the missing values will be calculated deductively, otherwise if this is not possible the median will be used, but with constraints applied to ensure the components are not greater than the total and vice versa.

Recommendation 9 Once the survey has been run and data collected the imputation methods should be reviewed.
The full list of imputation methods for CCS is in Annex B. 
ANNEX B: Specifications
B1: Data collection methodology
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B1.2 Draft questionnaire: question review

The key issues for each question are provided here.  This document can be used to guide further development and testing.      

Data Collection Methodogy (DCM) recommends that the overall RAG (Red, Amber, Green) status of the questionnaire is ‘amber’.  This is because it has not been tested following revisions from Wave 2 of testing and subsequent stakeholder review. For this reason a RAG status for each question is not provided. 
Survey title 
[image: image60.png]+50) +(14+40) +(31+30) +(37+20) +(12+10) +1.03 = 2575




· Experts advised the term ‘climate change’ might disengage businesses, and to use the term ‘changes in climate’ as an alternative. 

· The questionnaire focuses on ‘adaptation’ and not ‘resilience’, hence the term resilience was not included in the title, or been referred to further in the questionnaire. 

Introduction page: Survey includes / excludes
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· This instruction emphasised that the survey excluded climate change mitigation, this has been highlighted by putting the instructions in a red text box. 

· ‘Adaptation to changes in climate’ definition:  this was simplified over a process of iterative review. Current weather events were included as the distinction between what may be adaptation to current versus future weather events / changes in climate was not clear to experts and respondents. 

How to complete the questionnaire
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· Stakeholders requested figures be reported to the nearest £ thousand. Respondents reported no issues with this instruction. 

· The ‘best estimate’ instruction was included as stakeholders advised that estimates would be acceptable if exact figures could not be provided.   

Section A – Reporting period
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· A calendar year reporting period, rather than financial year, was used because financial year end dates were found to vary across businesses and so could provide inconsistent data. 

Question 2
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· Response options were developed through literature review and stakeholder guidance.  These categories are replicated throughout the questionnaire. Wave 2 findings and subsequent review led to the additions of hail, electrical storms and drought (which were previously missing). 

· The list was clear  and complete (once the additions of hail, electrical storms and drought were added)and  instructions and terminology were clear (noting the issues below).
· The Wave 2 version of this question referred solely to ‘weather-related’ events.  It was found that for Agriculture in particular this caused a problem given that this business sector is completely reliant on weather – for example, to produce crops or to dictate when to harvest.  Further distinction was needed to separate out ‘everyday’ weather events from substantial weather events.  This question was therefore revised to include the words ‘prolonged or extreme’.

· The term ‘or investments’ was added following Wave 2 of testing based on stakeholder requirements. This has not been tested. Respondents talked specifically about first order impacts - for example, damage to their property from a storm or staff being unable to get in to the office.  Stakeholders requested that second order impacts were captured – for example, how climate change might affect crop production and how this then has a knock on effect to the financial investment community. Adding the term ‘investments’ may, or may not, help with this. Further testing is needed for this inclusion. 

Question 3. 
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· Response options were developed through literature review and advice from stakeholders. 

· Wording and terminology in both question and response options were clear. The list was comprehensive and no additions were needed.

· Based on feedback from businesses and subsequent stakeholder review, the “inability to do business” option was moved lower down the list.

· It was raised that although a weather event may impact a business at the time, it may not have an overall effect when considering reporting for a whole  year. 

Question 4.
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· Question included based on stakeholder input.  
· Wording and terminology were found to be clear and the layout simple to navigate.
· Respondents found this question straightforward to answer. 
Question 5. And 5.a.
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· Question structure and terminology were clear.

· Businesses may find it burdensome to provide accurate data as it is not something  they typically record. Providing the instruction that an estimate was sufficient did help, as did rounding to the nearest £ thousand.

· Respondents stated that a cost incurred at the time of the weather event may ultimately be balanced out when considering the reporting period as a whole. For example, distributing stock to an area which is flooded could impact sales at the time, but when the flooding is cleared, sales then recover and losses at the time are covered by a later increase. 

· Further testing should be conducted to test the includes / excludes lists, in particular how respondents manage any insurance claims / payouts. 

Question 6. 
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· This is a new question added after Wave 2 testing following review with stakeholders and has not been tested.

· Testing of this question is recommended in order to check understanding of the question structure, terminology, and whether or not it is feasible for respondents to provide reliable and valid information. 

Question 7. And 7.a.
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· This question was included based on stakeholder and workshop input. 

· Respondents reported this could be burdensome to complete and conceptually difficult. Spend to repair is not always related to an extreme weather event, but rather to ongoing maintenance in relation to climate change. 

· Figures would be estimates as it is difficult to differentiate between what are repairs related to  weather-events and what are ‘business as usual’ repairs. For example, when something breaks during extreme weather you cannot be certain what proportion of the break was due to existing wear and tear and what was due to the extreme weather.  Also, not all costs imply a repair which is why Questions 5 and 5(a) are complementary. 

· Refer to Question 2 for information on the response options. 

Question 8
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· This is a new question added after Wave 2 following review with stakeholders and has not been tested.

· Testing of this question is recommended in order to check understanding of the question structure, terminology, and whether or not it is feasible for respondents to provide reliable and valid information. 

Question 9
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· The question structure and terminology were clear. 

· Wave 2 testing identified the need to change the instructions so that more than one option could be provided given the cyclic and continual process in risk management.  The instruction was therefore changed from ‘Please X only one’ to ‘Please X all that apply’. 

Question 10
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· The question structure and terminology were clear, and the question was relatively straightforward to answer. 

· At times, respondents confused past/current weather events with future changes in climate, which may suggest there is some overlap between the two. If a business has been affected by flooding in the past, it is likely to identify flooding as the largest risk in the future as well.

· Further testing is recommended in order to clarify how respondents are interpreting ‘future changes in climate’. 

Question 11

[image: image37.png]How far i the future do you think the risk identified in Question 10 is most likely.
to happen?

Piso ] ono box oy

Witin o next 3 yoars .

10488 1R 40 10 Y88

10188 1t 1110 30 YRS e





· The question structure and terminology were clear.

· Short-term options (up to three years) were the most relevant to respondents, although the agriculture sector did opt for the longer timeframes. 

· Further testing is recommended to check if the response options need refinement. 

Question 12
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· Question structure and terminology were clear and the list considered complete.

· See Question 3 for further information. 

Question 13. 
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· Question structure and terminology were clear. 

· See Question 9 for further information. 

· Respondents were less familiar with the concept of climate change opportunities compared to climate change related risks.   

Question 14

[image: image40.png]What doyou consider is the largest opportunity for your business relating to futurs changss in climat

Piso ] ono box oy





· Question structure and terminology were clear and the list complete. 

· See Question 3 for further information. 

Question 15. 
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· Question structure  and terminology were clear. 

· See Question 11 for further information. 

Question 16 and 17
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· It is recommended to improve the definition of ‘adaptation measures’ so respondents know what is/and is not relevant to include. This may result in further development of the include/ exclude lists.

The question structure and terminology were clear, but respondents reported they would find it hard to quantify due to the difficulty in distinguishing between costs for adaptation that relate specifically to climate change impacts, and not ‘everyday’ future weather changes.
· Examples of what respondents would include are: 

· the cost of a bore hole, as this would be considered an adaptation measure aimed at reducing the risk of low water availability

· the cost of replacing generators

· An example of what respondents would exclude is: 

· the cost of an ‘external disaster recovery system’  

Question 18.  
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· This question was added following Wave 2 testing and stakeholder review.  Respondents are asked to provide a description of any adaptation measures they may have invested in. Free text boxes are useful in that they provide businesses the opportunity to give individualised responses.  Review of the contents of this text box will provide further qualitative data that can then be analysed, and an assessment made as to whether the question is being answered correctly. However, a disadvantage of this type of question is that data capture and analysis procedure can be complex. Scanning may be problematic and interpretation and categorisation would be required (which is resource intensive).

· It is recommended to include this question in pilot testing, and use the information collected to refine the include/exclude lists.  

· Consider the exclusion of this question should the survey go live, dependent on results of consultation and pilot survey.
Question 19. 
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· See Question 11 for information. 

Question 20
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· This question was not tested in Wave 2 and was added following stakeholder review, however, the similar ‘export’ question was tested in Wave 2. 

· Respondents found the export  question structure and terminology clear, however respondents did query what would be classified as an ‘adaptation good or service’.  

· Further testing and review is recommended in order to refine the concepts and to test this question relating to imports. 

Question 21. 
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· Wave 2 testing identified some issues with the term ‘in-house’ and respondents did not find the question particularly clear. 

· Changes were made following Wave 2 testing and stakeholder review.     

· Consider adding one more example of an ‘in-house’ product or service to help respondents’ comprehension of the question.  

· Further testing is recommended to evaluate the latest changes to this question.
Question 22.
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· Businesses which were obviously not producing or providing relevant goods or services found the question straightforward. The question structure and terminology (with the exception of the comments below) were clear. 

· Respondents would answer ‘no’ and skip to the next relevant section.  Respondents commented that this section would be relevant to only a minority of businesses. 

· Respondents were confused as to what adaptation goods and services might be. The construction sector queried whether drainage systems, or even houses, could be classified as adaptation goods as these may have been designed in part with increased weather tolerance / water efficiency in mind.  This issue relates back to initial conceptual concerns that users raised at the start of this feasibility research, and which were also identified in Wave 1 of feasibility testing.  

Question 23.
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· Question 23 was added following Wave 2 testing and stakeholder review.  Respondents are asked to provide a description of the adaptation goods and/or services they produced/provided.  

· See Question 18 for further information. 

· It is recommended to include this question in pilot testing and use the information collected to refine the include/exclude lists. 
· Consider the exclusion of this question should the survey go live, dependent on results of consultation and pilot survey.
Question 24.
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· The question structure and terminology were clear.

· Previous versions included ‘environmental finance’ but this was reported as ‘very specific’. It was subsequently removed following stakeholder review. 

· ‘Individuals’ and ‘Property’ were added following stakeholder review. These additions have not been tested. 

Question 25.

[image: image51.png]



· The question structure and terminology were clear.

· The response options did undergo some revisions -  see Question 2 for further information. 

Question 26. 
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· Respondents had no issues with providing their total turnover. 

· Question 26a – respondents had no issues with this question in theory, if the definition of ‘adaptation goods and/or services’ was clarified. 

Question 27
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· Question structure and terminology were clear, although further testing and refinement is recommended  in order to define what may be classed as ‘adaptation goods and/or services’.

· Ranges were acceptable and clear.  Ranges were selected in this instance in order to reduce respondent burden as these options are easier than providing exact figures.  However, aggregation of the data should report data are collected within these bands (and so true figures could vary substantially).

· It is recommended that further testing is conducted in order to assess the responses. 

Question 28
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· Respondents found that providing an estimation of the number of employees working within the adaptation and resilience sector was conceptually challenging. However, respondents said this may be possible if the conceptual issues could be overcome.  

· Respondents said that the calculation required could be burdensome. 

· Further testing is recommended in order to see how respondents carry out the calculation and if the include / exclude lists (revised following feedback from Wave 2) are accurate. 

· Further testing is also recommended to assess if it would be less burdensome for respondents if bands were provided (so for example, ‘0, 1-3, 4-6, 7-10, 10 or more). Burden on respondents would need to be balanced against establishing whether ranges provide sufficiently accurate figures of  employment. This is dependent on how stakeholders wish to use the data. 

*  Questions 29- 31 were not tested as these questions are standard within other ONS surveys. 

B2: Sample design and estimation
Table B2.1: Literature sources used for Sample Design 2 and 3
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Table B2.2: Distribution of direct climate risks across sectors according to magnitude of impact

In their most recent report, Acclimatise examined the distribution of direct climate risks across sectors according to magnitude of impact. For example, in the water sector, approximately 37% of direct climate risks are high, 36% are medium-high, 14% are medium and 13% are medium-low. The table below shows a breakdown for each industry.
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Table B2.3: Scores reflecting overall magnitude of direct climate risks 
For each industry, a score was calculated based on the percentages of high to low magnitude risks: 50 per cent of high risk; 40 per cent of medium-high risk; 30 per cent of medium risk; 20 per cent of medium-low risk; and 10 per cent of low risk. Scores are also inflated to adjust for the percentage of unknown risk
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B3: Data cleaning

Table B3.1: Edit Specification
	Test Number
	Rule
	Type

	Section A
	
	

	1
	1a) answered ‘yes’ and writing in 1b)
	Fatal

	2
	1a) answered ‘no’ and no writing in 1b)
	Fatal

	Section B
	
	

	3
	If questions 3-8 all are blank then select 'none of the above' for question 2
	Automatic

	4
	More than one answer selected in question 4
	Fatal

	5
	If the response to question 5 is greater then £10 million then mark as a warning
	Query



	6
	If a component response is given for question 5a) and not selected in question 2 then select component in question 2
	Automatic

	7
	For components left blank in question 5a) that were not selected in question 2 enter zeros
	Automatic

	8
	Sum of components in question 5a) should equal the total given in question 5
	Fatal

	9
	Response given to question 6 must be less than or equal to 100
	Fatal

	10
	If the response to question 7 is greater than £10 million then mark as a warning
	Query

	11
	If a component response is given for question 7a) and not selected in question 2 then select component in question 2
	Automatic

	12
	For components left blank in question 7a) that were not selected in question 2 enter zeros
	Automatic

	13
	Sum of components in question 7a) should equal the total given in question 7
	Fatal

	14
	Response given to question 8 must be less than or equal to 100
	Fatal

	Section C1
	
	

	15
	Question 9 answered 'no risks' and responses given to questions 10, 11 or 12
	Automatic

	16
	If questions 10, 11 and 12 are all blank then select 'no risks' for question 9
	Automatic

	17
	More than one answer selected in question 10
	Fatal

	18
	More than one answer selected in question 11
	Fatal

	Section C2
	
	

	19
	Question 13 answered 'no opportunities' and responses given for questions 14 or 15
	Automatic

	20
	If questions 14 and 15 are both blank then select 'no opportunities' for question 13
	Automatic

	21
	More than one answer selected in question 14
	Fatal

	22
	More than one answer selected in question 15
	Fatal


	Section C3
	
	

	23
	Question 16 answered 'no' and responses given to question 17, 18, 19, 20 or 21
	Automatic

	24
	If questions 17-21 all are blank then select 'no' for question 16
	Automatic

	25
	Response for question 17 greater than 10 million
	Query

	26
	Sum of components in question 17a) should equal the total given in question 17
	Fatal

	27
	If responses to question 17a) sum to response to question 17 then enter zeros for any blank components
	Automatic

	28
	Response given to question 20 must be less than or equal to 100
	Fatal

	29
	Response given to question 21 must be less than or equal to 100
	Fatal

	30
	Sum of responses to question 20 and 21 must be less than or equal to 100
	Fatal

	Section D
	
	

	31
	If question 22 answered 'no' and responses given to questions 23-28 then change to 'yes'
	Automatic

	32
	If questions 23-28  are blank then select 'no' for question 22
	Automatic

	33
	Turnover question 26 thousand pounds error[image: image58.png]650 <
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	Automatic

	34
	Check turnover is within 30% of Inter Departmental Business Register (IDBR) turnover
	Query

	35
	Turnover in 26a) must be less than or equal to total turnover in 26 
	Fatal

	36
	If turnover in 26a) is greater than 80% of turnover in 26 then mark as a warning
	Query

	37
	More than one answer selected in question 27
	Fatal

	38
	Lower range of option selected for question 27 must be less than or equal to turnover response given to question 26a)
	Fatal

	39
	If full time equivalents given in question 28 is greater than 80% of IDBR value then mark as a warning
	Query


Table B3.2: Recommended imputation methods for item non response

	Method
	Question numbers

	Non Response Domain
	2, 3, 4, 9, 10, 11, 12, 13, 14, 15, 18, 19, 23, 24, 25, 

	Median
	5, 5a,  6, 7, 7a, 8, 17, 17a, 20, 21, 26a
, 27
, 28

	IDBR imputation
	26

	Deductive Imputation
	5, 5a, 7, 7a, 16, 22, 


B4: Pilot sample design
The sample design recommended for the climate change survey targeted the whole economy and stratified by ONS IDBR regions, industry and employment sizeband. The recommended sample size was 40,000. 
In order to reduce the sample size to 2,000 for a pilot survey the coverage of the survey needed to be reduced, and the stratification needed to be re-designed. 
In the report produced by Acclimatise consulting, four industries were identified as having the most climate change opportunities: Manufacturing, Construction, Financial and Insurance activities and Professional, Scientific and Technical activities. Reducing the coverage of the pilot survey to these 4 sectors reduces the overall population size to 955,088. This is still too large to be adequately covered by a sample size of 2,000. The Acclimatise report identifies major players and businesses within each of the 4 sectors and, using this additional information to target a specific list of SICs, reduces the overall population to a manageable 696,977. The SICs used are: 

Manufacturing 
· SIC 20 Manufacture of chemicals and chemical products.SIC 21 Manufacture of basic pharmaceuticals 
SIC 28 Manufacture of machinery and equipment
Construction   
· SIC 41-43
Financial & Insurance 
· SIC 64-66
 Professional, Scientific & Technical 
· SIC 70210-70229 Management consultancy activities
SIC 71 Architectural and engineering activities
SIC 74900-74909 Other professional and technical 
The stratification for the main CCS is at quite a fine level of detail - for example, 6 employment sizebands were used. However, due to the reduced sample size, the following stratification is recommended for the pilot survey:

	Employment size
	Sample

	0-9
	Not sampled

	10-49
	Probability sample

	50-249
	Probability sample

	250+
	Census


No businesses of size 0-9 are sampled as the main aim is to test the survey concept as opposed to avoiding biased results. A census of all large businesses (250+) is taken. The rest of the sample is allocated optimally using a Neyman allocation – which is ONS best practice.

Similarly, for the main survey the population is stratified by the nine regions in England, and Wales, Scotland and Northern Ireland. By using this stratification, even with the specific list of SICs and reduced sizeband stratification, a sample size of 2,000 is not workable. Reducing the stratification to just England, Wales, Scotland and Northern Ireland means a minimum sample size of 7 is achieved for each stratum. A flowchart containing all of the possible options considered is shown in Figure B4.1.

Figure B4.1 – Flowchart containing possible options for pilot sample design 
[image: image59.png]



To summarise recommendations for the pilot survey: a sample size of 2,000; coverage reduced to the list of selected SICs with a population of 696,977; and stratification by four regions (England, Wales, Scotland and Northern Ireland), industry and four employment sizebands. 

The sample allocation for the pilot survey, shown in Table B4.1, was based on the population as of April 2015. The sample would be re-allocated if a pilot survey went ahead based on the most current population. 

Table B4.1 – Sample allocation using population as of April 2015

	Cell number
	Lower region
	Upper region
	Lower class
	Upper class
	Lower size
	Upper size
	Population size
	Sample size

	1
	AA
	KJ
	20110
	20600
	0
	9
	1,476
	0

	2
	AA
	KJ
	20110
	20600
	10
	49
	561
	7

	3
	AA
	KJ
	20110
	20600
	50
	249
	255
	7

	4
	AA
	KJ
	20110
	20600
	250
	99999999
	68
	68

	5
	AA
	KJ
	21100
	21200
	0
	9
	401
	0

	6
	AA
	KJ
	21100
	21200
	10
	49
	55
	7

	7
	AA
	KJ
	21100
	21200
	50
	249
	40
	7

	8
	AA
	KJ
	21100
	21200
	250
	99999999
	30
	30

	9
	AA
	KJ
	28110
	28990
	0
	9
	4,846
	0

	10
	AA
	KJ
	28110
	28990
	10
	49
	1,480
	7

	11
	AA
	KJ
	28110
	28990
	50
	249
	528
	7

	12
	AA
	KJ
	28110
	28990
	250
	99999999
	96
	96

	13
	AA
	KJ
	41100
	41202
	0
	9
	66,293
	0

	14
	AA
	KJ
	41100
	41202
	10
	49
	3,062
	7

	15
	AA
	KJ
	41100
	41202
	50
	249
	387
	7

	16
	AA
	KJ
	41100
	41202
	250
	99999999
	86
	86

	17
	AA
	KJ
	42110
	42990
	0
	9
	16,730
	0

	18
	AA
	KJ
	42110
	42990
	10
	49
	1,480
	7

	19
	AA
	KJ
	42110
	42990
	50
	249
	265
	7

	20
	AA
	KJ
	42110
	42990
	250
	99999999
	70
	70

	21
	AA
	KJ
	43110
	43999
	0
	9
	148,747
	0

	22
	AA
	KJ
	43110
	43999
	10
	49
	8,763
	7

	23
	AA
	KJ
	43110
	43999
	50
	249
	810
	7

	24
	AA
	KJ
	43110
	43999
	250
	99999999
	99
	99

	25
	AA
	KJ
	64110
	64999
	0
	9
	42,744
	0

	26
	AA
	KJ
	64110
	64999
	10
	49
	590
	23

	27
	AA
	KJ
	64110
	64999
	50
	249
	204
	204

	28
	AA
	KJ
	64110
	64999
	250
	99999999
	108
	108

	29
	AA
	KJ
	65110
	65300
	0
	9
	13,841
	0

	30
	AA
	KJ
	65110
	65300
	10
	49
	114
	7

	31
	AA
	KJ
	65110
	65300
	50
	249
	65
	7

	32
	AA
	KJ
	65110
	65300
	250
	99999999
	51
	51

	33
	AA
	KJ
	66110
	66300
	0
	9
	25,676
	0

	34
	AA
	KJ
	66110
	66300
	10
	49
	2,395
	20

	35
	AA
	KJ
	66110
	66300
	50
	249
	574
	22

	36
	AA
	KJ
	66110
	66300
	250
	99999999
	196
	196

	37
	AA
	KJ
	70210
	70229
	0
	9
	140,600
	0

	38
	AA
	KJ
	70210
	70229
	10
	49
	3,574
	7

	39
	AA
	KJ
	70210
	70229
	50
	249
	455
	7

	40
	AA
	KJ
	70210
	70229
	250
	99999999
	84
	84

	41
	AA
	KJ
	71110
	71200
	0
	9
	74,076
	0

	42
	AA
	KJ
	71110
	71200
	10
	49
	4,025
	7

	43
	AA
	KJ
	71110
	71200
	50
	249
	642
	7

	44
	AA
	KJ
	71110
	71200
	250
	99999999
	126
	126

	45
	AA
	KJ
	74900
	74909
	0
	9
	42,925
	0

	46
	AA
	KJ
	74900
	74909
	10
	49
	1,240
	7

	47
	AA
	KJ
	74900
	74909
	50
	249
	96
	7

	48
	AA
	KJ
	74900
	74909
	250
	99999999
	12
	12

	49
	WW
	WW
	20110
	20600
	0
	9
	71
	0

	50
	WW
	WW
	20110
	20600
	10
	49
	28
	7

	51
	WW
	WW
	20110
	20600
	50
	249
	17
	7

	52
	WW
	WW
	20110
	20600
	250
	99999999
	3
	3

	53
	WW
	WW
	21100
	21200
	0
	9
	12
	0

	54
	WW
	WW
	21100
	21200
	10
	49
	2
	2

	55
	WW
	WW
	21100
	21200
	50
	249
	4
	4

	56
	WW
	WW
	21100
	21200
	250
	99999999
	5
	5

	57
	WW
	WW
	28110
	28990
	0
	9
	191
	0

	58
	WW
	WW
	28110
	28990
	10
	49
	52
	7

	59
	WW
	WW
	28110
	28990
	50
	249
	19
	7

	60
	WW
	WW
	28110
	28990
	250
	99999999
	3
	3

	61
	WW
	WW
	41100
	41202
	0
	9
	2,803
	0

	62
	WW
	WW
	41100
	41202
	10
	49
	174
	7

	63
	WW
	WW
	41100
	41202
	50
	249
	33
	7

	64
	WW
	WW
	41100
	41202
	250
	99999999
	2
	2

	65
	WW
	WW
	42110
	42990
	0
	9
	1,087
	0

	66
	WW
	WW
	42110
	42990
	10
	49
	78
	7

	67
	WW
	WW
	42110
	42990
	50
	249
	20
	7

	68
	WW
	WW
	42110
	42990
	250
	99999999
	4
	4

	69
	WW
	WW
	43110
	43999
	0
	9
	6,773
	0

	70
	WW
	WW
	43110
	43999
	10
	49
	498
	7

	71
	WW
	WW
	43110
	43999
	50
	249
	39
	7

	72
	WW
	WW
	43110
	43999
	250
	99999999
	973
	0

	73
	WW
	WW
	64110
	64999
	0
	9
	16
	0

	74
	WW
	WW
	64110
	64999
	10
	49
	6
	7

	75
	WW
	WW
	64110
	64999
	50
	249
	2
	6

	76
	WW
	WW
	64110
	64999
	250
	99999999
	407
	2

	77
	WW
	WW
	65110
	65300
	0
	9
	7
	0

	78
	WW
	WW
	65110
	65300
	10
	49
	1
	7

	79
	WW
	WW
	65110
	65300
	50
	249
	1
	1

	80
	WW
	WW
	65110
	65300
	250
	99999999
	992
	1

	81
	WW
	WW
	66110
	66300
	0
	9
	63
	0

	82
	WW
	WW
	66110
	66300
	10
	49
	10
	7

	83
	WW
	WW
	66110
	66300
	50
	249
	3
	5

	84
	WW
	WW
	66110
	66300
	250
	99999999
	3,295
	3

	85
	WW
	WW
	70210
	70229
	0
	9
	67
	0

	86
	WW
	WW
	70210
	70229
	10
	49
	9
	7

	87
	WW
	WW
	70210
	70229
	50
	249
	2,759
	9

	88
	WW
	WW
	70210
	70229
	250
	99999999
	163
	0

	89
	WW
	WW
	71110
	71200
	0
	9
	17
	0

	90
	WW
	WW
	71110
	71200
	10
	49
	1
	7

	91
	WW
	WW
	71110
	71200
	50
	249
	1,718
	7

	92
	WW
	WW
	71110
	71200
	250
	99999999
	39
	1

	93
	WW
	WW
	74900
	74909
	0
	9
	3
	0

	94
	WW
	WW
	74900
	74909
	10
	49
	115
	7

	95
	WW
	WW
	74900
	74909
	50
	249
	29
	3

	96
	WW
	WW
	74900
	74909
	250
	99999999
	24
	0

	97
	XX
	XX
	20110
	20600
	0
	9
	2
	0

	98
	XX
	XX
	20110
	20600
	10
	49
	17
	7

	99
	XX
	XX
	20110
	20600
	50
	249
	2
	7

	100
	XX
	XX
	20110
	20600
	250
	99999999
	6
	2

	101
	XX
	XX
	21100
	21200
	0
	9
	3
	0

	102
	XX
	XX
	21100
	21200
	10
	49
	376
	2

	103
	XX
	XX
	21100
	21200
	50
	249
	96
	6

	104
	XX
	XX
	21100
	21200
	250
	99999999
	37
	3

	105
	XX
	XX
	28110
	28990
	0
	9
	14
	0

	106
	XX
	XX
	28110
	28990
	10
	49
	3,734
	7

	107
	XX
	XX
	28110
	28990
	50
	249
	317
	7

	108
	XX
	XX
	28110
	28990
	250
	99999999
	67
	14

	109
	XX
	XX
	41100
	41202
	0
	9
	14
	0

	110
	XX
	XX
	41100
	41202
	10
	49
	1,067
	7

	111
	XX
	XX
	41100
	41202
	50
	249
	164
	7

	112
	XX
	XX
	41100
	41202
	250
	99999999
	44
	14

	113
	XX
	XX
	42110
	42990
	0
	9
	11
	0

	114
	XX
	XX
	42110
	42990
	10
	49
	11,748
	7

	115
	XX
	XX
	42110
	42990
	50
	249
	1,080
	7

	116
	XX
	XX
	42110
	42990
	250
	99999999
	126
	11

	117
	XX
	XX
	43110
	43999
	0
	9
	14
	0

	118
	XX
	XX
	43110
	43999
	10
	49
	2,672
	7

	119
	XX
	XX
	43110
	43999
	50
	249
	24
	7

	120
	XX
	XX
	43110
	43999
	250
	99999999
	3
	14

	121
	XX
	XX
	64110
	64999
	0
	9
	7
	0

	122
	XX
	XX
	64110
	64999
	10
	49
	1,131
	7

	123
	XX
	XX
	64110
	64999
	50
	249
	2
	3

	124
	XX
	XX
	64110
	64999
	250
	99999999
	2
	7

	125
	XX
	XX
	65110
	65300
	0
	9
	3
	0

	126
	XX
	XX
	65110
	65300
	10
	49
	1,468
	2

	127
	XX
	XX
	65110
	65300
	50
	249
	129
	2

	128
	XX
	XX
	65110
	65300
	250
	99999999
	19
	3

	129
	XX
	XX
	66110
	66300
	0
	9
	7
	0

	130
	XX
	XX
	66110
	66300
	10
	49
	8,924
	7

	131
	XX
	XX
	66110
	66300
	50
	249
	166
	7

	132
	XX
	XX
	66110
	66300
	250
	99999999
	23
	7

	133
	XX
	XX
	70210
	70229
	0
	9
	1
	0

	134
	XX
	XX
	70210
	70229
	10
	49
	11,762
	7

	135
	XX
	XX
	70210
	70229
	50
	249
	447
	7

	136
	XX
	XX
	70210
	70229
	250
	99999999
	83
	1

	137
	XX
	XX
	71110
	71200
	0
	9
	18
	0

	138
	XX
	XX
	71110
	71200
	10
	49
	3,500
	7

	139
	XX
	XX
	71110
	71200
	50
	249
	95
	7

	140
	XX
	XX
	71110
	71200
	250
	99999999
	11
	18

	141
	XX
	XX
	74900
	74909
	0
	9
	1
	0

	142
	XX
	XX
	74900
	74909
	10
	49
	45
	7

	143
	XX
	XX
	74900
	74909
	50
	249
	12
	5

	144
	XX
	XX
	74900
	74909
	250
	99999999
	1
	1

	145
	YY
	YY
	20110
	20600
	0
	9
	2
	0

	146
	YY
	YY
	20110
	20600
	10
	49
	11
	6

	147
	YY
	YY
	20110
	20600
	50
	249
	2
	1

	148
	YY
	YY
	20110
	20600
	250
	99999999
	2
	2

	149
	YY
	YY
	21100
	21200
	0
	9
	2
	0

	150
	YY
	YY
	21100
	21200
	10
	49
	206
	2

	151
	YY
	YY
	21100
	21200
	50
	249
	47
	2

	152
	YY
	YY
	21100
	21200
	250
	99999999
	18
	2

	153
	YY
	YY
	28110
	28990
	0
	9
	3
	0

	154
	YY
	YY
	28110
	28990
	10
	49
	2,948
	7

	155
	YY
	YY
	28110
	28990
	50
	249
	126
	7

	156
	YY
	YY
	28110
	28990
	250
	99999999
	11
	3

	157
	YY
	YY
	41100
	41202
	0
	9
	563
	0

	158
	YY
	YY
	41100
	41202
	10
	49
	92
	7

	159
	YY
	YY
	41100
	41202
	50
	249
	23
	5

	160
	YY
	YY
	41100
	41202
	250
	99999999
	6
	0

	161
	YY
	YY
	42110
	42990
	0
	9
	4,922
	0

	162
	YY
	YY
	42110
	42990
	10
	49
	288
	7

	163
	YY
	YY
	42110
	42990
	50
	249
	28
	7

	164
	YY
	YY
	42110
	42990
	250
	99999999
	797
	6

	165
	YY
	YY
	43110
	43999
	0
	9
	24
	0

	166
	YY
	YY
	43110
	43999
	10
	49
	5
	7

	167
	YY
	YY
	43110
	43999
	50
	249
	7
	7

	168
	YY
	YY
	43110
	43999
	250
	99999999
	225
	0

	169
	YY
	YY
	64110
	64999
	0
	9
	2
	0

	170
	YY
	YY
	64110
	64999
	10
	49
	4
	7

	171
	YY
	YY
	64110
	64999
	50
	249
	2
	5

	172
	YY
	YY
	64110
	64999
	250
	99999999
	577
	7

	173
	YY
	YY
	65110
	65300
	0
	9
	56
	0

	174
	YY
	YY
	65110
	65300
	10
	49
	16
	2

	175
	YY
	YY
	65110
	65300
	50
	249
	2
	4

	176
	YY
	YY
	65110
	65300
	250
	99999999
	958
	2

	177
	YY
	YY
	66110
	66300
	0
	9
	55
	0

	178
	YY
	YY
	66110
	66300
	10
	49
	2
	7

	179
	YY
	YY
	66110
	66300
	50
	249
	1,291
	7

	180
	YY
	YY
	66110
	66300
	250
	99999999
	85
	2

	181
	YY
	YY
	70210
	70229
	0
	9
	12
	0

	182
	YY
	YY
	70210
	70229
	10
	49
	360
	7

	183
	YY
	YY
	70210
	70229
	50
	249
	14
	2

	184
	YY
	YY
	70210
	70229
	250
	99999999
	1
	0

	185
	YY
	YY
	71110
	71200
	0
	9
	0
	0

	186
	YY
	YY
	71110
	71200
	10
	49
	85
	7

	187
	YY
	YY
	71110
	71200
	50
	249
	12
	6

	188
	YY
	YY
	71110
	71200
	250
	99999999
	0
	0

	189
	YY
	YY
	74900
	74909
	0
	9
	0
	0

	190
	YY
	YY
	74900
	74909
	10
	49
	14
	7

	191
	YY
	YY
	74900
	74909
	50
	249
	1
	1

	192
	YY
	YY
	74900
	74909
	250
	99999999
	0
	0











� https://www.gov.uk/government/publications/uk-climate-change-risk-assessment-government-report


� http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&ProjectID=17072&FromSearch=Y&Publisher=1&SearchText=GA0403&SortString=ProjectCode&SortOrder=Asc&Paging=10


� https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/31716/11-1033-adaptation-and-resilience-climate-change-2009-10.pdf


� https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/31721/12-p144-adaptation-and-resilience-climate-change-2010-11.pdf


� https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/224070/bis-13-p144-adaptation-and-resilience-climate-change-report-2011-12.pdf


� ‘green’ indicates the question is understood as intended and needs no further amendments; ‘amber’ indicates a peripheral issue, such as the need to emphasise an important word to improve its visibility; ‘red’ indicates a serious issue with either the question comprehension or ability to respond.


��HYPERLINK "http://www.ifc.org/wps/wcm/connect/592ae80042fdae02a76fef384c61d9f7/Pilot+Climate+Change+Adaptation+Market+Study+Turkey.pdf?MOD=AJPERES"�http://www.ifc.org/wps/wcm/connect/592ae80042fdae02a76fef384c61d9f7/Pilot+Climate+Change+Adaptation+Market+Study+Turkey.pdf?MOD=AJPERES�


� �HYPERLINK "https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/31721/12-p144-adaptation-and-resilience-climate-change-2010-11.pdf"�https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/31721/12-p144-adaptation-and-resilience-climate-change-2010-11.pdf�


� �HYPERLINK "https://www.cdp.net/CDPResults/CDP-climate-performance-leadership-index-2014.pdf"�https://www.cdp.net/CDPResults/CDP-climate-performance-leadership-index-2014.pdf�


� �HYPERLINK "http://randd.defra.gov.uk/Document.aspx?Document=GA0403_9334_EXE.pdf"�http://randd.defra.gov.uk/Document.aspx?Document=GA0403_9334_EXE.pdf�


� �HYPERLINK "http://ebionline.org/updates/1840-new-report-details-billion-dollar-markets-in-climate-change-adaptation-services"�http://ebionline.org/updates/1840-new-report-details-billion-dollar-markets-in-climate-change-adaptation-services�


� �HYPERLINK "http://www.c2es.org/docUploads/business-resilience-report-07-2013-final.pdf"�http://www.c2es.org/docUploads/business-resilience-report-07-2013-final.pdf�


� This method will allow the results to fairly represent the responses received. Given the topic of this survey it is possible that some businesses may not be able to answer some questions. Imputing for these businesses, based on businesses that could respond, has the potential to introduce bias and prevent the results fairly representing all businesses sampled.


� Should the response rate be low for certain questions, redistributing the responses could introduce a large bias to the results as explained previously.


� It is important with donor imputation to have a large pool of potential donors to prevent the same business being selected as the donor for many partial responses. For a distance function to accurately determine which businesses are the closest matches relevant auxiliary variables are required. Previous data would also be required to accurately determine this function which is not currently available. As with redistributing, given the topic of the survey and potential for large non response rates for certain questions this method could result in a few businesses being used to impute for many and introducing bias as a result.





� As an example, to calculate the score for the Construction industry the formula used was:


�





� The ratio between turnover from climate change and total company turnover should be calculated and the median ratio applied to the total turnover for the non responding business


� The ratio between the lower bound of exports and climate change related turnover should be calculated and the median value applied to the climate change related turnover for the non responding business.
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