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[bookmark: _Toc71892543]1.0 - Introduction: Case Study - Environmental Certifications. 

Environmental certifications are a form of environmental regulation which can assist in the relaying of information of certain environmental responsibilities a company has taken part in, to the consumer (Changing Markets Foundation, 2018). These certifications are more important than ever as environmental issues are becoming more apparent, such as the environmental impact of clothing (Ellen MacArthur Foundation, 2017). The garment industry causes harm to the planet and people through every aspect of it’s production (WRAP, 2017) . As consumers are starting to notice, so are clothing companies. Unfortunately, this is leading to companies practicing “Greenwashing” - defined by Delmas and Burbano (2011) as “…misleading consumers about their environmental performance or the environmental benefits of a product or service”. Therefore, research was conducted to understand whether consumers understood what EC’s were and to determine whether they were subject to greenwashing. 

[bookmark: _Toc71892544]1.2 - GIS for Environmental Management.
In an environmental context, GIS can be effective for environmental data analysis as it visualises physical features alongside other factors which could be influencing certain events (Paul, 2018). For example, the steepness of slopes can be presented on a map alongside other layers including a range of factors such as vegetation and urbanisation, of which Muthana et al (2018) found beneficial in the improvement of Sustainable Urban Drainage systems. Alshuwaikkat et al (2017) developed a GIS-based model for Universities in Saudi Arabia to monitor and assess campus environmental sustainability using spatial analysis techniques to assess operational activities using land data to evaluate greenhouse gas emissions, this visualisation enabled them to identify hotspots within the university which could be improved. 

[bookmark: _Toc71892545]1.3 - GIS for Social Studies. 
The use of GIS in social science research can help to better analyse interactions and phenomena (Higgins, A.K., 2017). These maps are used for their effectiveness for presenting spatial data as they can communicate complex topics efficiently. For example, they can showcase a typically non-visual element of society such as deprivation or level of education. Analysing demographic phenomena and patterns is key to research of social studies, of which GIS can enhance through the use of spatial analysis (Esri Education Team, 2015). 

[bookmark: _Toc71892546]1.4 - GIS application to case study. 
GIS will be used to visualise knowledge of EC’s and Greenwashing in a geographical context, investigating the social data alongside the data which was collected. Data was collected for both the respondents home address and university in order to analyse the data in a socio-economic context, in particular to address whether affluence had any affect on the respondents answers. Responses from England, Wales and Scotland were collected therefore this report will analyse the spatial data of the UK and examine the geographical differences of responses. The use of GIS mapping for examining these relationships are advantageous as the maps visualise the interaction between many variables through adding multiple different layers, which would be difficult and time-consuming if using more traditional techniques. 


[bookmark: _Toc71892547]2.0 - Methodology. 

[bookmark: _Toc71892548]2.1 - Data Collection. 
Data was collected through Microsoft forms in the form of a questionnaire.Home and University postcodes were also collected, only the first four/five characters of postcode was asked for to ensure anonymity. See “Data Layers” for other data. 

[bookmark: _Toc71892549]2.2 - Cleansing. 
Responses had to be cleansed before building the GIS map (See Appendix A). Postcodes were converted through the UK Grid Reference Finder (N.D) postcode batch converter. Longitude and Latitude references were needed to geocode postcodes to plot onto map. The majority of postcodes were converted via the converter tool (See Appendix A). Irish postcodes weren’t accepted in this converter tool. Additional converter tools were attempted but were unsuccessful (See Appendix A). Additionally; Ireland’s aggregate data was inconsistent in comparison to England, Scotland and Wales’ deprivation index. Therefore Irish responses were deleted . Among the deleted responses, participants from other countries (China, Canada, France) were also deleted as these were sparsely spread across the globe and the data set would’ve been too large. 

[bookmark: _Toc71892550]2.3 - Results & Data Layers.
See figures 2 - 11.Table 1 - Data layers
Theme (Layer Name)
Source
Comments
England Middle Super Output Area (MSOA) 2011 - generalised and clipped.
https://borders.ukdataservice.ac.uk/bds.html
Boundary data collected via the UK data service. See Appendix D for data collection method. 2011 census data set. Maps were created with boundary data and points from the Excel Spreadsheet was added (See appendix E)
Wales Middle Super Output Area (MSOA) 2011 - generalised and clipped.
https://borders.ukdataservice.ac.uk/bds.html
Boundary data collected via the UK data service. See Appendix D for data collection method. 2011 census data set. Maps were created with boundary data and points from the Excel Spreadsheet was added (See appendix E)
Scottish Intermediate geographies.
https://borders.ukdataservice.ac.uk/bds.html
Boundary data collected via the UK data service. See Appendix D for data collection method.
Scottish Middle Super Output Areas did not match the aggregate data’s geocode. Therefore, other data sets were downloaded to inspect for matching geocode columns and “Scottish intermediate geographies”. Maps were created with boundary data and points from the Excel Spreadsheet was added (See appendix E)
England Deprivation.
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=7427
Aggregate Data was collected via UK data service. See Appendix C for data collection method. 2011 census data set. Data was also cleansed (See appendix B). Data was used to create thematic map (See appendix F). Deprivation Index is located at appendix H.
Scotland Deprivation.
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=7427
Aggregate Data was collected via UK data service. See Appendix C for data collection method. 2011 census data set. Data was also cleansed (See appendix B). Data was used to create thematic map (See appendix F). Deprivation Index is located at appendix H.
Wales Deprivation.
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=7427
Aggregate Data was collected via UK data service. See Appendix C for data collection method. 2011 census data set. Data was also cleansed (See appendix B). Data was used to create thematic map (See appendix F). Deprivation Index is located at appendix H.
Environmental Certifications in the Garment Industry (Excel Spreadsheet).

Spatial data from this excel sheet (POSTCODES) were used to plot responses onto map for comparison against boundary and aggregate data. Points were then created to question data. See appendix A for cleansing. Data was used to create thematic map (See appendix F). Ponts
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[bookmark: _Toc71892564]Figure 1 - Greenwashing (North Wales)


[bookmark: _Toc71892565]Figure 2 - Greenwashing (South Wales)














[bookmark: _Toc71892566]Figure 3- Greenwashing (Scotland)

[bookmark: _Toc71892567]Figure 4 - Greenwashing (North England)















[bookmark: _Toc71892568]Figure 5- Greenwashing (South England)



[bookmark: _Toc71892569]Figure 6 - Knowledge (North Wales)


[bookmark: _Toc71892570]Figure 7- Knowledge  (North England)



[bookmark: _Toc71892571]Figure 8 - Knowledge - (North Wales)








[bookmark: _Toc71892572]Figure 9 - Knowledge (Scotland)


[bookmark: _Toc71892573]Figure 10 - Knowledge (South England)





[bookmark: _Toc71892574]Figure 11- Greenwashing (Universities).


[bookmark: _Toc71892575]Figure 12 - Knowledge (University)






[bookmark: _Toc71892552]4.0 - Analysis and Discussion.

After closer inspection of these maps, there is no correlation between deprivation and knowledge of EC’s (See figures 6 - 10). There is an even spread of responses across all socio-economic backgrounds, meaning that factors such as affluence does not affect knowledge or participation in EC’s. Interestingly there was a higher percentage of respondents in Wales who knew what EC’s were and in general people from Wales were more environmentally aware. Wales is at the forefront of many pro-environmental legislations and strategies, such as having one of the best recycling systems in the world (Welsh Government, 2020). Also, the Wellbeing and Future Generations Act which actively promotes sustainable development and long term environmental goals (Future Generations Commissioner for Wales, 2020). It is possible that Welsh residents are exposed to more pro-environmental experiences, such as strict house-hold recycling and workplace environmental goals, which sub-consciously embeds more environmental awareness and knowledge. Although, this is theoretical as it has not been fully researched in this study.

Similar results were found with Greenwashing Knowledge (See appendix G for data questioning process). There was an even spread of responses across socioeconomic backgrounds which spanned across the whole of the UK (See figures 2 - 5). Therefore, we can infer that there is no relationship between greenwashing knowledge and deprivation. The maps were used to then question EC knowledge and Greenwashing at the respondents university (See figures 10 and 11). Similar trends of environmental knowledge were found on both maps in universities, however, less participants understood what greenwashing was. A statistical test (Chi-Squared Test) proved to a significance of 0.05 that due to lack of knowledge in greenwashing, participants are very likely to fall victim to it (see appendix H)

[bookmark: _Toc71892553]5. 0 Conclusion. 

The use of demographic spatial data combined with geospatial data from the EC case study has demonstrated the effectiveness of GIS as a data analysis tool for use within an environmental issue as it ruled out the possibility of socioeconomic patterns . Data collected was used to analyse whether deprivation had an influence on knowledge of EC’s and Greenwashing, which was found to have no relationship. This would have not been possible without the use of GIS due to the time constraints. Limitations of GIS are that they only provide a visual element which would be better applied with significantly higher responses, this study had 106 responses but this was still too sparse for the whole of the UK. Recommendations for further studies is to collect more responses which would better represent the population on a GIS map.
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[bookmark: _Toc71892558]Appendix D – Downloading and Extracting Boundary Data. 
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[bookmark: _Toc71892559]Appendix E - Map Building. 
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Select “info” and click on points on map, then select the top row on the left hand side bar
and look at all other info!
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df =4 -1 =3, therefore the X°crit = 7.82 (See Appendix C).

The observed value of X2 is 8.5, compared to the critical value 7.82 (at the p=0.05 level), is

higher. Therefore, we must reject the null hypothesis and conclude that the to a

significance of 0.05 we have proved that consumers do lack this knowledge as they do

not research further and are likely to be subject to greenwashing.
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Respondents who weren't eligible for the study were deleted from dataset.
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Ethical Statements were deleted from GIS dataset as they were not needed.
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https://gridreferencefinder.com/postcodeBatchConverter/ Was used to convert all Postcode

data (Respondent home postcode & university postcode)into Ordnance Survey grid
references and Latitude and Longitude.
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9 responses were unusable. These responses were deleted, leaving 107 useable
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Maplnfo can’t have blank columns so cleansing of Header row was needed.
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The highlighted row needed to be where the the highlighted row in the image below is, the
description also needed to be shortened.
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InFuse is a free service providing easy access to aggregate data from the UK 2011 and 2001 censuses

Access:

Data coverage
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About the data
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Bulk sccess
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Related

Select “2011 Census Data UK.”
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Select “Wales Middle Super Output Areas and Intermediate Zones” then click add and next.
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Find data, select “MAPINFO” in format, then “Extract Boundary Data”.
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Data will be zipped until you extract it. Select, right click and extract.
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Firstly select Open workspace and open boundary data for England, Scotland and Wales.
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To add another map into the current workspace, select “Open”, “Add Workspace” and

select map.
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Click on “open table”, Select the excel sheet.
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Remeber to select “Use row above selected range for column titles”.
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Remember that it has to be “float” for long/lat.
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Select “Spatial”, “Create Points”, Select the excel sheet, Remember that you have two
postcodes (University and Home postcode), so select the correct Long/Lat. Select “OK”
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Move the “Environmental Certifications” from table up to maps, then again underneath the
cosmetic layer.
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Always select “Use row above selected range for column titles”.
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Open Table - Change file type to Excel - Select Deprivation Data - Open.




image70.JPG
ARG - 2R .
WEE o e e swa wor  we Bl o ver we s wor e
HRE o RB BF @@  Eo VB @ %t

New Open seat Uptte Agpend o Open seuct Updte Agpend b
oo O BeClose B Universl Tons S Mirng - URdue Appen B BeClose B Universe Tansiator O .- | e Mpent A

o S T ey o~
Contrt souction an Conen Soecion o
towe " % s 201 e cppessower 29 - T—T—
L3 [ @ | courw ceo.cors G0 aBeL « Seach Q| name <ode.
s Hectagesy o0 PP ¥ Wizt
=+ Dut Engand ik Op Gl e 7064 W00 e ofAnglsey 2 1 Dol Enland il Dep Ceat & | o g 02 0002
B ot 2 7965 W00 W ohogeey O3 1 4 Comesetogr Lt Ay 03 WO2DIE00D
Dk R 2N S 17906 WO o Aogleer O 1 (] kD s g 63 G| el Angeey 01 oantos
W 4 7967 W03 o Angesey 08 1 A ke of e 05 Wo2DI05
0% (o sgmnria £ 8. 8 17580 W20 e ot Angesey0ng 1) K Drne et 7RG |y or woannr
e ) 17969 WO2000007 e of Angesey007 1 B0 1| walesmaoa 201190 B G Iseof Anglesey 005 W02000015
01 B ottt 2011 ] 11570 Wiz i ot gy 008 ¢ £ 5 ot catoric & 8 G | Compovo Wiz
« @ B nangesytotep D ety all . Kl fangesy Notdes. e
v e ity
il 1757 Wt Gupestiez ) 2T 100340 Copnid 01 w2000
@0 1m0 7974 wizeeoor2 Gepestors 1 DD it Gueddonz  woznoonnt
20 15 1975 wizeoos Gemessos 1 D i Conmyo0r wizooor
20 1zmrrsie 7576 Wizt Genesé %5+ 0] 120001410 Gupeston iz
p 1577 WIzbo01s Geress o051 Gueion w23
20 1wz o I Derignieeos _ woanteos?
@8 s w9 wazsooor Genessooe 1 S s Gronecaos  woamas
Ell= FEI) 1798 woaooo0ts Gynecigoos 1 1 20000 Guymedd 006 Wo200001S
20 wores 1581 W09 G0 1 ] wromes 01 w2008
@ gt mon 211 £ 8 L - T R R
17985 W1 Gyresdor2 1 o2 w2t
984 W2 Gy 1 Gt w2017
Tthes v 17585 WS G 0Th s v ComOs w0
s et 17566 W02 G015 s+ uettn wezoonie
11597 WIROOLZS Grynedd 016t WALES MDOLE O Cewsd et wezooos
11586 WIRKO2S Grynedd 017 i Engon Ml De. Gumesa0rt wizonzo
17989 WO2000027 Conwy 001 vl rsas 2011 gen.cipped Comy 004 Wo2000030
ot on 201 cpped 11590 WIZoo0zs Conmyone (2000201 lpped i wozoonzt
ogare e 251 g Spped gansmion 200 g ippes
1199 Wi Comy o) Guestons wezonzz
Windows v 17992 WO Coney 024 odows ¥ Gromeadots woaneon)
g () ¥ 1759 Wizeoos1 Conyo0s s ) ¥ Groneid0ts  woanteo2s
2] Dt inan, e, Do G, angare o oot Conmpios 1) Dt gt M D Comengid | o igcte  wiaoonss
Browses ) 7 o fowen@ Y Gronesaot?  wozntes
e — Comyme %) DR IAE MO OB G tromer | U T
(R —— Conyis ) e 01 goncipes rower oo w3
Loasek T Coney 010 regends () ¥ Camy 008 wo2000034.
& opre it o0l gl it Conmyn weooomss

P Type here tosearch P Type here to search

The Geocode and Code must match each-other.




image71.JPG
caus -

e Dgr D MALES ML+ %
waps
+ Dat WALES MIDDLE O s @

¢ Conins 2
oo Tt WALES MEAE 5 G | Yot
wmcoam a0 cone T @ammnc
= Omese
Somtr s e 9

@ 15mm0170
@0 w050

Geocode table: deprivation data - Using Column: GEO_CODE - Boundary column: None -
Search table for: matching boundary data - Objects in Column: Code. Click OK.
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Deselect everything else apart from boundary data,
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Add Theme - Select Range.
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Step 2 - Select boundary data.
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Join it to the deprivation data and select which column you want.
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Customise range to suit the level of deprivation, less generalised and more detailed with
more ranges.
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The geocoding wasn'’t working on Scotland so | opened the browser to see if there was a
geo-code but there wasn’t. To fix this, | downloaded other maps off the UK data service and
it worked.




