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1.0 [bookmark: _Toc39811642]Introduction 

This report will discuss how analysis tools were utilised by the researcher to support the research project (titled on the cover page). The research project involved the use of a survey to analyse climate change perceptions, and the level of support towards climate action groups across South Wales. Comparisons were initially made between the public and horticultural students. Demographic data was utilised as a sub-group for cross tabulating the data. This data was compared with previous literature. A poster will be produced to visually present the findings. Further data analysis was undertaken for this report, post submission of the research project.
As discussed within the research project, the original methodology involved visiting further education colleges across South Wales, but this was hindered due to the global coronavirus pandemic. The researcher had attempted to distribute remotely, however, the response rate was low (n=19). A further survey was later conducted and administered to the public via the social media outlet, Facebook (n=214).    
This document will give a brief background of relevant points for data comparison, followed by the methodology used. The initial results and analysis will be discussed, followed by further analysis (unable to be conducted within time constraints for submission for related research project).
2.0 [bookmark: _Toc39811643]Background

A literature review was undertaken to initially establish what is causing climate change and the impacts it has: globally and to the horticultural (primary) sector. Climate policies were researched, along with recent declarations of ‘climate emergency’, climate activism and the latest climate change surveys.
The National Survey for Wales (NSW) 2018-19 concluded 93% perceived the climate to be changing, 48% of which saying it was a result of human activity. The age group 45-64 had the largest concern, followed by 16-24 (Welsh Government, 2019). 
The latest British Social Attitudes tracker, (BSA 35), found the younger generation and those with higher levels of education to be more concerned (Fisher, et al., 2018). The BEIS public attitude tracker for the UK is collected in ‘waves’; the latest was in March 2019 and found that 80% were concerned about climate change. 
There has also been research into climate scepticism, with links with demographic conditions. The younger generation (Poortinga, et al., 2011) and those who earn less (Whitmarsh, 2011) have been found to be less sceptical. While a recent European study males to be less concerned in 21/23 countries and increased concern with higher levels of education (Poortinga, et al., 2019). 
Recent surveys discovered were all conducted prior to declarations of climate emergency by Welsh and UK governments, and the findings were used to compare final datasets. 
3.0 [bookmark: _Toc39811644]Methodology

A survey was designed and distributed (via a link) using Microsoft Forms. This enabled remote distribution, and retrieval. The survey was semi-structured, consisting of between 18-20 questions, including demographic questions. The survey was anonymous, and demographic details were optional. The researcher was pleasantly surprised how many gave demographic data such as their postcode, which enable the GIS analysis. The results of closed and open-ended questions inviting comments, enabled a mix of quantitative and qualitative data analysis.
The results were exported from Microsoft Forms, and initially analysed using Microsoft Excel for comparison between the two groups. Data from the public was later cross tabulated by various demographic data; and analysed, again using Microsoft Excel. 
MapInfo Pro™ v16.0 64-bit was then utilised to illustrate the spatial geographic distribution of respondents. It was also used to search for anomalies in the data set amongst the three geographical areas. 
3.1 [bookmark: _Toc39811645]Case Study Area 

There are numerous small areas of deep-rooted deprivation within the case study area of South Wales as can be seen in Fig.2-1. 
[image: ]
[bookmark: _Toc39820493]Figure 3‑1: Deep-Rooted Deprivation in Wales (Welsh Government, 2019)

The case study area covered 11 (out of 22) unitary authorities in Wales, which were established by the Local Government (Wales) Act 1994 (Welsh Government, 2020). The area included three separate postcode areas: CF (Cardiff), NP (Newport) and SA (Swansea). It was formerly known as Glamorgan. A geographical representation of respondents is addressed in section 3.3. 
4.0 [bookmark: _Toc39811646]Results and Analysis 

4.1 [bookmark: _Toc39811647]General Public vs Horticultural Students 	

Initially a comparison of the general public and horticultural students was commenced. Descriptive statistics were utilised to visualise the comparisons and analyse differences. Due to the variations in numbers of the datasets, the data was mostly converted into percentages. The questions asked and answers given can be seen in Appendices A (general public) and B (horticultural students). There were many differences noted which will be discussed. 
[image: ]
[bookmark: _Toc39820494]Figure 4‑1: Q1 Comparison
Fig.3-1 shows disparities between datasets for Q1; 94% of the public, compared to 74% of students, responded ‘yes’, they do perceive the climate is changing. A further 27% of students responded with either ‘no’ or ‘don’t know’. 
[image: ]
[bookmark: _Toc39820495]Figure 4‑2: Q2 Comparison
Fig.3-2 illustrates differences for Q2; 89% of the public, compared to 63% of student dataset were either ‘very’ or ‘somewhat’ concerned. A quarter (26%) of students said they were ‘somewhat’ unconcerned, while only 11% of the public responded differently from already mentioned. 
[image: ]
[bookmark: _Toc39820496]Figure 4‑3: Q3 Comparison
The order of responses was the same for both datasets, visible in Fig.3-3.
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[bookmark: _Toc39820497]Figure 4‑4: Q4 Comparison
Both groups perceived climate change to be the biggest threat globally and to undeveloped countries. The notable difference here is the occurrence of ‘trivial’ as a response in the student group, the proportion is much larger than the public as is seen in Fig.3-4.
[image: ]
[bookmark: _Toc39820498]Figure 4‑5: Q5 Comparison
The clear difference illustrated (Fig.3-5) is the student group perceive the Welsh and UK governments to be doing enough, compared to a minority of the general public. Both groups perceived industries to be doing the least.
[image: ]
[bookmark: _Toc39820499]Figure 4‑6: Q6 Public
Fig.3-6 illustrates the bar graph visualisation of the top three threats. Climate change, infectious diseases and deforestation were highlighted as the top three by the general public. The student group was slightly different. 
[image: ]
[bookmark: _Toc39820500]Figure 4‑7: Q7 Comparison
Fig.3-7 highlights the public are more likely to discuss climate change, with every group, but mostly with friends and family. The student group was more likely to say never across all categories. It included an extra category for teachers, and colleagues was substituted for students.
[image: ]
[bookmark: _Toc39820501]Figure 4‑8: Q8 Comparison
Fig.3-8 shows a clear difference, 37% of students compared to 7% of the public had not changed their behaviour at all as a result of climate change. The proportion of public who has changed their behaviour is more than double compared to students also. 
[image: ]
[bookmark: _Toc39820502]Figure 4‑9: Q9 Comparison
Fig.3-6 highlights the student group with a larger proportion who responded yes (16% compared to 7%). This was unexpected as this group were less likely to agree that climate change is even occurring. 
[image: ]
[bookmark: _Toc39820503]Figure 4‑10: Q10 Comparison
The student group was shown to disagree more with all groups except from the school strikes when compared to the public group (Fig.3-10). 
[image: ]
[bookmark: _Toc39820504]Figure 4‑11: Q12 Comparison
More than 50% of both groups answered yes, clearly visible in this graphic representation (Fig.3-11). A small proportion answered no. 
[image: ]
[bookmark: _Toc39820505]Figure 4‑12: Q14 Comparison
The public group was predominantly female as can be seen in Fig.3-12, differing from the student group, who were predominantly male. 
Comparison between the two datasets using data analysis software enabled the researcher to reject the null hypothesis; that those associated with the horticultural sector would be more concerned. 






4.2 [bookmark: _Toc39811648]Cross-tabulation by sub-groups

The data from the public was cross tabulated using different demographic criteria. The students were not included due to slightly different methods of obtaining data. Results were also compared with previous literature. 
· 94% of the public think that the climate is changing
This is an increase from the previous NSW (Welsh Government, 2019). The respondents who answered no were analysed initially to ascertain any correlation with gender, age, or location. Results can be seen in Table 4-1.
[image: ]
[bookmark: _Toc39820511]Table 4‑1: Respondents who answered No to Q.1
Gender was identified as the common denominating factor – all but one of the respondents were male. This finding supported much literature, including a recent European study which had found males to be less concerned in all but two countries (Poortinga, et al., 2019). 
Analysis of answers by age group (Appendices C and D) illustrated that: 
· 100% of those aged 75+ perceive the climate to be changing. 
[image: ]Respondents aged 16-24 were least likely to agree (see Fig.4-13), which disagrees with previous literature (Welsh Government, 2019).[bookmark: _Toc39820506]Figure 4‑13: Q1 age group (16-24)


Household income was then considered as a factor (Appendices E and F). Analysis of this data set concluded that the majority of those who had answered no were from households earning between 0-£12,000 (Fig4-14). 
[image: ]
[bookmark: _Toc39820507]Figure 4‑14:Q1 household income (0-£12,000)
The income group most likely to answer yes was £24,000-£36,000.  There were several other findings during cross-tabulation analysis, and these will be presented in a poster accompanying this report. 



4.3 [bookmark: _Toc39811649]Qualitative Data Analysis

An open response question in the survey invited comments of opinions towards climate activism and environmental groups. This received 124 responses. These were initially grouped into positive, negative, and neutral. Examples were then selected either in support or criticism, as can be seen in Table 3-2.
[image: ]
[bookmark: _Toc39820512]Table 4‑2: Qualitative Data Analysis regarding Climate Activism


[bookmark: _Toc39811650]5.0	GIS Analysis 
	
A workbook was created using the GIS software MapInfo Pro™ v16.0 64-bit to analyse: initially, the spatial geographical distribution of the respondents and relevant boundary data, followed by SQL queries (applied to the survey data). 
[bookmark: _Toc39811651]5.1	Boundary and Point data
The Wales OAC (Output Area Classification) 2011 boundary was first added to the workspace, followed by the point data of respondents.    
[image: ][image: ]
[bookmark: _Toc39813981][bookmark: _Toc39820520]Map 5‑1: Boundary of Wales
The respondents are slightly faded but are visually observed to be concentrated in the South/South-East of the country of Wales (Map 5-1). 
Postcode data was converted into latitude and longitude co-ordinates to enable the spatial analysis using Mapinfo. However, points for spatial analysis were only accessible from respondents who had given their full postcode; therefore 36 respondents were omitted due to insufficient postcode data. 
The spatial distribution within the postcode area’s SA (Swansea), CF (Cardiff) and NP (Newport) can be seen in Map 5-2. All respondents (excluding three) fell within the three defined postcode areas, as exemplified here.
[image: ][image: ]
[bookmark: _Toc39813982][bookmark: _Toc39820521]Map 5‑2: Boundary data by Postcode Area
The case study area was more concentrated in the area loosely defined as South Wales. This area was formerly known as Glamorgan, and today it includes 11 unitary authorities.
The boundary data for the relevant LSOA’s across the 11 unitary authorities in South Wales was downloaded as a shapefile. This was collated from the 2011 Census and available from the UK data service (UK Data Service, 2020).  
[image: ][image: ]
[bookmark: _Toc39813983][bookmark: _Toc39820522]Map 5‑3: LSOA’S of 11 unitary authorities, across three postcode area’s
Map 5-3 highlights the more localised area of interest (AOI) in comparison to the three postcode areas of Swansea (SA), Cardiff (CF) and Newport (NP). The vast majority of respondents fell within this smaller AOI. 
[bookmark: _Toc39811652]5.2	Hotspot Density Mapping	
Mapinfo software also allows hotspot density mapping for visualising groups of set data. This was applied to assess the concentration of respondents, seen in Map 5-4. 
[image: ][image: ]
[bookmark: _Toc39813984][bookmark: _Toc39820523]Map 5-4: Hotspot Density Mapping
It was originally completed to shows hotspot density mapping of respondents. Map 5-4 shows the density of those who had selected deforestation as a top three threat, which illustrates in can be linked to any data.
[bookmark: _Toc39811653]	5.3	WIMD 

The Welsh Index of Multiple Deprivation (WIMD) is based upon lower layer super output areas (LSOA’s) which were updated in 2011. The most recent WIMD rank is 2019. Map 5-5 illustrates the overall WIMD rankings by decile, from the least deprived (10) to the most deprived (1). It is visible looking at Wales as a country that a high concentration of the 10% least deprived areas are located within the case study area of South Wales.
[image: ][image: ]
[bookmark: _Toc39813985][bookmark: _Toc39820524]Map 5-5: WIMD by decile

[bookmark: _Toc39666596]Map 5-6 illustrates the boundary of Wales, and distribution of respondents which covers many of the small pockets of deprivation in South Wales.  
Anomalies’ located far outside the case study area indicated here with the orange arrows. These respondents were in Powys and Coventry.  
[image: ][image: ]
[bookmark: _Toc39820525]Map 5-6: Anomalies in dataset
The Welsh Government has a tool to convert postcodes to WIMD rankings. However, when the researcher attempted this 56 were not found. Geo Convert (form the UK data service) was then utilised to convert postcodes to relevant LSOA’s, this identified more of the postcodes, and those matching were transferred, and the list was updated. 
The deprivation data was then analysed in Microsoft Excel to look for differences between deprivation areas
[bookmark: _Toc39811654]5.4	SQL analysis

SQL (Structured Query Language) is a tool which allows points of data, in my case, answers in the survey to be spatially represented. This was initially utilised to analyse any potential regional differences in anomalies of answers.
[image: ][image: ]
Map 5-7: Queries of anomalies in dataset

Map 5-7 illustrates that answers to the three questions highlighted which had much smaller response rates were distributed evenly in across the geographical postcode areas of SA, CF, and NP.
The threats were also analysed for any regional differences. 
[image: ][image: ]
Map 5-9: Query Poverty as a threat on WIMD
It was noted that the respondents who had opted for Poverty were more concentrated in the most deprived areas. This can be seen with the concentration of points in Map 5-9.
[image: ]
Map 5-10: Query Deforestation as a threat and P.ramorum infections
Deforestation was highlighted as the third top threat out of ten An explanation for this is the plant pathogen Phytophthora ramorum (infections are highlighted in Map 5-10) which has consequently led to the felling of millions of trees across Wales, especially in the South Wales valleys. 
Map 5-11 illustrates that population growth was the widest reaching threat across Wales. Whereas sea level rise received a larger number of respondents in the valleys as opposed to coastal areas.  
[image: ][image: ]
[bookmark: _Toc39820526]Map 5-11: Map of Threats A
Map 5-12 illustrates the widespread selection of infectious diseases, war, and poverty. There are many pockets of poverty in this area so that is not surprising. 
[image: ][image: ]
[bookmark: _Toc39820527]Map 5-12: Map of Threats B
Water pollution was again more concentrated inland, as was sea level rise in the first map. This may be attributed to the recent regional flooding in this area. During qualitative data analysis one respondent had stated ‘I never believed in climate changes until by house flooded in Nantgarw’ which is located close to Pontypridd.  












[bookmark: _Toc39811655]	6.0	Conclusion

The results and analysis using data analysis software allowed the determination of several key results, and comparisons with previous literature alongside geographical analysis. Differences were clearly portrayed between the datasets, resulting in the rejection of the null hypothesis initially proposed. However, the findings did not always agree with the literature. Slight regional differences were noted, but other demographic factors carried more weight.  
Results may have differed from previous literature due to declarations of a ‘climate emergency’ with increased coverage on mainstream media; possibly altering the perceptions of the older generation. It may be consequently due to the localised nature of spatial respondents; other surveys have been conducted across larger spatial scales e.g. country level. 
This report did reiterate previous research of males being less concerned than females. The researcher feels this deterministic trait in gender should be reflected within parliament, where important decisions regarding climate change are made. It is no wonder there is not much being done if the majority are males, who are more likely to be sceptical.  
This report illustrates that the datasets collected during the research project were enhanced with the use of data modelling systems and facilitated the conveyance of results to an audience. Microsoft excel allowed the conversion from representing numbers to percentages swiftly. 
The GIS software model which was built highlighted the case study area and demonstrated the geographic spatial distribution of respondents. It also allowed for a visual representation to consider anomalies in the data collected, input boundary data and analysis of deprivation scores. 
The data analysis tools in the software utilised enabled layers of information to be grouped together allowing for spatial comparisons and visual presentation. It also enhanced a posted created which gives highlights of results of the research project.






[bookmark: _Toc39206716][bookmark: _Toc39268810][bookmark: _Toc39811656]Appendix A - Public Survey (Microsoft Forms)
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[bookmark: _Toc39206714][bookmark: _Toc39268812][bookmark: _Toc39811657]Appendix B – Student Survey (Microsoft Forms)
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[bookmark: _Toc39811658]Appendix C – Comparison by Age (Q1)
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[bookmark: _Toc39268816][bookmark: _Toc39268815][bookmark: _Toc39811659]Appendix D – Comparison by Age (Q2)
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[bookmark: _Toc39811660]Appendix E – Comparison by Household Income (Q1)
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[bookmark: _Toc39268817][bookmark: _Toc39811661]Appendix F – Comparison by Household Income (Q2)
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Q1. As far as you know, do you think the world’s climate is changing?
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Q5. Do you think the following entities are doing enough to tackle cimate change?
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Q8. How much have you changed your behawisis because of climate change?
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Q6 Wnat o you feel ae the top THREE thrests o our planst ody?
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