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Glossary
Term Definition 

Adaptive governance “measures the degree to which the existing system has inbuilt mechanisms for adaptive flexibility 
(change within existing limits of practice) and adaptive reform (a timely changing of the limits)”1 
(pg. 138). 

Conversion factors Different factors which can either enable or limit the way in which a drought hazard is converted 
into impacts on well-being2.

Conversion factors Environmental relate to the nature of the hazard, as well as the environmental setting which can 
enhance exposure to droughts. 

Conversion factors Institutional relate to the institutional and policy context which can impact the response to drought.

Conversion factors Personal relate to the individual characteristics that can make people more or less susceptible to the 
impact of droughts.

Conversion factors Social relate to the social context that influence people’s adaptive capacity when preparing for or 
responding to droughts.

Disaster risk reduction “deals with the identification of hazards, analysis of hazard impacts and causes, and the removal or 
reduction of vulnerabilities”3 (pg.23).

Drought “an extreme event brought about by a lack of rainfall and may be made worse by high 
temperatures. It is a natural phenomenon exacerbated by climate change”4 (pg.6).

Exposure “the inventory of elements in an area in which hazard events may occur”5 (pg. 69).

Hazard “the possible future occurrence of natural or human-induced physical events that may have adverse 
effects on vulnerable and exposed elements”5 (pg. 69).

Resilience “deals with the transformation of people’s capacity to cope, overcome, and recover from disaster 
effects”3 (pg.23).

Risk “the possibility of adverse effects in the future”5 (pg. 69).

Vulnerability “the propensity of exposed elements such as human beings, their livelihoods, and assets to suffer 
adverse effects when impacted by hazard events”5 (pg. 69).

Water scarcity “the lack of sufficient available water to meet the demands of water usage. Water scarcity may be 
made worse by drought but can be minimised by wise water management”4 (pg.6).
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Executive summary

Research Aims
1. To undertake a systematic international literature

review on the personal, social, environmental, and
institutional conversion factors that interact to either
enhance or reduce vulnerability to drought.

2. To map these onto three areas of drought
communication: drought forecasting, drought
preparedness, and drought response to improve
resilience for people on PWS in Scotland.

3. To identify key policy implications for drought
resilience in Scotland.

Background
Climate change poses an increasing risk of drought 
hazards in Scotland, with those on Private Water Supply 
(PWS) particularly exposed to water scarcity. Underlying 
social circumstances need to be acknowledged in drought 
management and resilience policy. These can help tailor 
communication for those on PWS to enable people 
to become more resilient to drought exposure. Public 
perception is important for drought preparedness and 
response. A key challenge for Scotland is the national 
messaging around climate change impacts to water 
resources, and future increasing water scarcity.

Research undertaken
A systematic literature review was undertaken to review 
the personal, social, environmental, and institutional 
conversion factors that interact to either enhance or 
reduce vulnerability to drought. These results were 
mapped onto three areas of drought communication: 
drought forecasting, drought preparedness and drought 
response and presented to key stakeholders to discuss 
potential policy implications for Scotland.

Key findings from literature
Personal conversion factors that can make people more 
susceptible to the impacts of droughts include age, health 
and income. In Scotland, low-income PWS users may be 
less likely to engage with their local authority for support 
and advice about maintaining their supply because they 
are more likely to fear unexpected costs they cannot 
afford. Elderly users or those with pre-existing health 
issues may be more susceptible to the impacts of water 
scarcity and/or poor water quality on PWS.

Environmental conversion factors relate to the nature 
of the hazard, the environmental setting of the hazard, 
and hazard experience which can enhance exposure 
to drought. Policy responses need to be tailored for 
environmental conversion factors (e.g. between urban 
and rural contexts) as these factors can influence different 
policy support. This is particularly important in Scotland, 
as PWS are more prevalent in rural contexts. Experience 
of water scarcity will also vary between urban and rural 
settings – and for those on PWS and on public water 
supply – leading to differing levels of awareness and 
water efficiency levels. The slow-onset nature of drought 
may convolute risk perception if there are storms or 
heavy rainfall at the same time as early drought warning 
communication.

Social conversion factors that influence people’s 
adaptive capacity when preparing for or responding to 
droughts were social capital, tenure and diversification 
of livelihoods. Social capital is strong amongst rural 
communities in Scotland, which can be tapped into for 
people on PWS to establish community action groups. 
Such groups can help tackle some of the barriers around 
resilient water management and increase communication 
and engagement between water organisations and 
communities on PWS. In Scotland, some users do not 
have a clear understanding of the process of responsibility 
for a PWS which can be more complex between 
landowners and tenants. PWS play an important role in 
the resilience of rural economies. Tourism can help 
diversify the rural economy, but also puts a strain on water 
demand for PWS. There is therefore opportunity to raise 
awareness of water scarcity issues in Scotland through 
tourism campaigns.

Institutional conversion factors relate to the institutional 
and policy context which can impact the response to 
drought. These were early warning systems, bottom-
up and top-down knowledge integration, access to 
information, and public and institutional training. An 
effective early warning system should: 1) disseminate 
information effectively; 2) be accessible to those who 
need it; 3) accommodate for a community’s preferred 
source of information; and 4) include a drought action 
plan so people know how to respond to the drought 
warning. In Scotland, there is considerable opportunities 
for response to drought to be ‘co-produced’ through 
integration of bottom-up and top-down knowledge 
through improved information access. 
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Key findings for drought 
communication in Scotland
Improving communication around drought risk can help 
mitigate the impact these factors have on vulnerability. 
To identify key policy implications for Scotland, relevant 
conversion factors were selected around communication, 
focusing on drought forecasting, drought preparedness 
and drought response.

Key conversion factors around drought forecasting 
communication in Scotland include:

• Ability to understand weather and/or drought
forecasts

• Access to information

• The timing of the forecast

• The perceived accuracy of information

• Translation of information into adaptation strategies

For drought preparedness, the key conversion factors 
include:

• Reducing uncertainty around what to prepare for

• Education on risk

• Integrating bottom-up and top-down knowledge

• Access to funding opportunities for water supply
maintenance or adaptation strategies

For drought response, the conversion factors include:

• Experience with drought or water scarcity

• Public perception to drought

• Policy response to drought

• Stakeholder engagement with communities

Policy recommendations
In response to the conversion factors that can help 
better target communication around drought, the study 
identified the following policy recommendations:

• An integrated database of PWS that can be accessed by 
all stakeholders to allow a more targeted approach to 
drought preparedness and response.

• There is a need to understand the linkages between 
land-use planning and drought planning policy, and 
where these policies can ensure longer-term resilience to 
drought. The integrated database could help inform 
this.

• An improved early drought warning system which is 
informed by the integrated database as well as bottom-
up knowledge.

• Tailored support about adaptation and resilience 
beyond what is currently offered by local authorities for 
those on PWS. There is a need to better understand the 
nature of households that are served by PWS to target 
support. A potential avenue could be a dedicated 
community water officer to liaise with communities and 
stakeholders to advise them on how to make their 
supplies more resilient.

• Support for both formal and informal resilience groups 
to create local action plans for those on PWS, including 
where to get information on how to be more resilient.

• Awareness raising through public communication on 
water efficiency throughout Scotland in the context of 
climate change.

• A potential avenue for raising awareness of water 
efficiency could be through tourism campaigns that 
raise awareness of water scarcity and asks visitors to use 
water wisely.
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1.0 Introduction

1.1 Drought hazards in Scotland
Drought hazards are increasing under climate change in 
Scotland. Scotland experienced water scarcity in 2018, 2020 
and 2021. Research has shown that the River Tay and the 
River Spey could see a two- or three-fold increase in the 
frequency of drought under climate change6. Exposure will 
vary between urban and rural areas in Scotland, particularly 
as 3% of the population are relying on Private Water 
Supplies (PWS) often in very remote parts of the country7. 
In the regulatory landscape of Scotland local authorities 
oversee PWS and often provide advice and support. Scottish 
Water manage public water supply and provide consumers 
with advice on how to save water to help keep more water 
in the natural environment. SEPA monitor the natural water 
resources. Whilst everyone who uses water is vulnerable to 
the impacts of drought and water scarcity, those on PWS 
are particularly vulnerable.

Scotland’s first National Water Scarcity Plan was released in 
2015. This plan focuses on how regulators will work with 
licensed water users and key organisations to manage 
resources before and during prolonged dry weather, and 
what action is required during periods of water scarcity. The 
phased approach aims to provide information early to allow 
them to prepare for the dry period. However, there is no 
policy document that explicitly explores the social impacts 
around drought exposure. 

There is a need for policy to target communication around 
improving people’s resilience to water scarcity. As well as 
varying hazard exposure between urban and rural areas, 
social circumstances also vary. Research has shown that rural 
communities tend to have stronger social connections 
compared to more urban communities9. Additionally,  social 

capital is important for resilience to environmental hazards10. 
Exposure to the same hazard can result in different 
outcomes for people based on personal, environmental, 
social, and institutional conversion factors (see Glossary)2. 
Pre-existing inequalities are often not hazard-specific but 
can be made worse because of the hazard2. For that, it is 
important to acknowledge the underlying social 
circumstances that create vulnerability and how this 
influences resilience. Doing so enables policy changes that 
can target communication strategically to reach a diverse 
audience, with the purpose of increasing resilience.

1.2 Project aims
This project reviews the evidence from the international 
literature to identify the factors which influence social 
vulnerability to drought. This informed knowledge-
exchange with stakeholders to discuss the factors that 
might improve communication for people on PWS around 
drought forecasting, drought preparedness and drought 
response in a Scottish context. The specific objectives of 
the project were:

1. To undertake a systematic international literature
review on the personal, social, environmental, and
institutional conversion factors that interact to either
enhance or reduce vulnerability to drought.

2. To map these onto three areas of drought
communication: drought forecasting, drought
preparedness, and drought response to improve
resilience for people on PWS in Scotland.

3. To identify key policy implications for drought
resilience in Scotland.

2.0 Approach

A systematic literature review was undertaken to review 
the personal, social, environmental, and institutional 
conversion factors that interact to either enhance or 
reduce vulnerability to drought. These results were 
mapped onto three areas of drought communication: 
drought forecasting, drought preparedness and drought 
response and presented to key stakeholders to discuss 
potential policy implications for Scotland.

2.1 Systematic literature review
The search terms in Figure 1 were used in Scopus in 
December 2021 to identify relevant academic literature to 
include in the study. Agriculture was excluded to focus the 
study on the social impacts and to exclude economic or 
industry impacts, or mitigation strategies that focused on 
agricultural crops. A predefined inclusion/exclusion criteria 
(Table 1) was used to screen the abstracts to further refine 
the studies to be included. The first 15 abstracts were 
screened individually by the two authors to identify any 
potential bias and to refine the inclusion/exclusion criteria 
as appropriate. Subsequently, the first 100 abstracts 
(~10%) were screened by both authors together to 
check for consistency in agreement. The lead author 
then screened the remaining abstracts, and the selected 
abstracts were checked by both authors for relevance. 
After screening the full texts, additional articles were 
removed if they were not within the scope of the study. 
Grey literature was included in the review to contextualise 
the results for PWS in Scotland. This included five 
additional documents.

2.1.1 Capability approach framework

The capability approach11 is a wellbeing framework that 
acknowledges that people differ in their ability to turn 
resources into opportunities for wellbeing. Conversion 
factors in the capability approach are essential to 
inequality analysis, as they make explicit the factors which 
enhance or hinder people’s use of resources for wellbeing. 
In disaster risk reduction, risk can be a consequence of 

https://media.sepa.org.uk/statements/2018/flooding-and-water-scarcity.aspx
https://media.sepa.org.uk/media-releases/2020/sepa-warns-of-low-water-levels-across-north-of-the-country.aspx#:~:text=SEPA%20warns%20of%20low%20water%
https://media.sepa.org.uk/media-releases/2021/sepa-warns-of-low-water-levels-across-scotland.aspx
https://www.sepa.org.uk/media/219302/scotlands-national-water-scarcity-plan.pdf
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deprivation which results from “a shortage not only of 
resources, but of enabling conversion factors”(p 11)12. 
Resilience strategies and policy needs to consider that not 
everyone can make use of the same resources to ‘bounce 
forward’ after a hazard event13.

The articles from the systematic review were analysed by 
applying the framework developed in Lindley et al. 20112 
to identify conversion factors that influence people’s 
exposure, sensitivity and adaptive capacity to drought 
which contribute to vulnerability – all of which influence 
a person’s resilience. These conversion factors were 
then used to understand how communication needs to 
be tailored in Scotland to account for different levels of 
vulnerability. 

2.2 Limitations
This was a short-term project to highlight broader gaps in 
knowledge around drought communication in Scotland. 
As such, the quality assessment of the included studies 
was based on peer-review only. Full texts were screened to 
identify the relevant personal, social, environmental, and 
institutional conversion factors. 14 papers could not be 
accessed due to subscription charges. The results from the 
review highlight areas where more research is required to 
provide more in-depth evidence for drought vulnerability 
in Scotland. Studies were marked ‘amber’ if they were not 
explicitly within the inclusion criteria but could be relevant 
for further analysis on this topic.

Figure 1 Systematic literature review approach. Studies marked ‘amber’ are potential studies to include in further reviews on this topic.

Table 1 Pre-defined inclusion/exclusion criteria- for abstract screening as part of the literature review

Include Exclude

Studies which outline social factors that impact drought exposure, 

vulnerability, resilience or adaptive capacity (for people).

Report characteristics: non-English, books, erratum, letters.

Studies which outline environmental factors that impact drought 

exposure, vulnerability, resilience, or adaptive capacity (for people).

Study characteristics: Focus of the study is exclusively on farming, 

food production or agricultural impacts.

Differences between urban and rural settings which have the 

capacity to enhance or mitigate the impact of drought exposure 

(for people).

Study characteristics: Study mentions droughts listed amongst other 

hazards, but it is not the focus of the analysis.
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Figure 2 Geographical location of the 68 studies included in the systematic review. Note that ‘Multiple’ are studies that covered more than 
one country in their analysis. Note that Egypt is transcontinental.

3.0 Objective 1:  
Social factors which influence drought vulnerability 

3.1 Location of studies
Figure 2 illustrates the countries covered by the 68 studies 
included. The majority of the studies were in rural areas 
and predominately in Australia, with the least number of 
studies in Europe.

3.2 Personal conversion factors

Personal conversion factors are individual characteristics 
that can make people susceptible to the impacts of 
droughts (see Glossary). These were similar to the factors 

that can make people more susceptible to the impacts of 
other hazards (such as flooding) and include:

• Age3, 14-16

• Health15, 17, 18

• Income16-29.

3.2.1 Age

The literature review found evidence that elderly or very 
young people had enhanced vulnerability to droughts15, 

16, 30. This is because children need support and elderly 
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people are more likely to have reduced mobility and/
or poor health, increasing their need to be assisted15. For 
example, a systematic review on the relationship between 
resilience to droughts and people’s wellbeing in Southern 
Africa found that elderly-headed households were less 
resilient to droughts than other households3. They noted 
that adaptation required labour-intensive agricultural 
activities which older people were unable to provide. The 
study also found that elderly people experienced weak 
socio-political empowerment which limited their capacity 
to respond in an effective way to droughts. This highlights 
the interaction between personal factors (such as age) and 
broader social factors (such as community empowerment) 
in the context of droughts.

3.2.2 Health

Poor health can make people more susceptible to 
the impacts of a drought and is therefore a personal 
conversion factor for drought vulnerability18. Droughts 
can also cause longer-term indirect health impacts, such 
as impacts from food insecurity due to water shortages, 
impacts on livelihoods, mental health, and waterborne 
diseases18. Better access to health services reduces 
vulnerability15, 29, 31. Studies have explored the interaction 
between drought and mental health and wellbeing26, 30, 

32-34.

3.2.3 Income

Income was identified as an important conversion factor 
for drought resilience. Studies highlighted that low 
income and poverty can make people more vulnerable to 
drought impacts. This is because low-income households 
may have less financial capital to adopt adaptation 
strategies35. For example, a study in Nigeria highlighted 
that low income limits household capacity to acquire 
alternative water supply sources21. Moreover, a lack 
of funding opportunities was found to be a barrier to 
drought preparedness3. Austin et al. (2020)36 highlight the 
importance of funding and programmes to support rural 
communities that have been impacted by droughts.

3.2.4 Application in a Scottish context

Income, age and health personal conversion factors are 
relevant in a Scottish context.

• Age – Very young or older populations can be more
susceptible to climate hazards such as flooding or
heat-related stress in Scotland2 and the literature has
highlighted that age is also an important factor in
drought contexts. Elderly populations may require
additional support for implementing adaptation
measures for PWS to reduce the impact of drought.

A study by Teedon et al. (2020)37 found that age 
and the physicality of maintaining PWS was a reason 
for wanting to connect to a mains water supply. 
Moreover, older people are less likely to use the 
internet in Scotland – only 58% of those ages 75 or 
above used the internet in Scotland in 202038. This 
can have an impact on communication messaging 
which help communities prepare for droughts.

• Health – Pre-existing illnesses can make people more
susceptible to health-related outcomes of climate
hazards in Scotland2. This is relevant in the context
of PWS and drought in Scotland, as water scarcity
for those on PWS can cause health consequences
that result from lack of water access for washing
and cleaning7. Moreover, the quality of drinking
water sources in PWS can be highly variable causing
potential health risks39. Ash (2021)7 state that
improving water quality may be a more immediate
concern for people on PWS which means that –
without additional funding and support – they are
less able to prepare for climate change in a way that
would increase their resilience7.

• Income – Low income can reduce people’s ability to
adapt in response to drought risk in Scotland. For
example, research has shown that low-income private
water owners are least likely to engage with their
local authority for support and advice because they
are more likely to fear unexpected costs they cannot
afford7.

3.3 Environmental conversion factors

Environmental conversion factors relate to the nature of 
the hazard, as well as the environmental setting where the 
hazard occurs, which can enhance exposure to droughts. 
The environmental factors identified from the literature 
review include:

• Slow onset of drought18, 40-42

• Changes to land use1, 15, 23, 24, 43

• Rural or urban contexts18, 21, 31, 33, 44-47.

3.3.1 Nature of the hazard

Droughts are a slow-onset hazard. The longer lead time 
allows for a proactive response to take action to minimise 
the impacts of a drought41, 42. However, the slow-onset 
can make the impacts difficult to establish, such as 
indirect health impacts18, which can make response more 
complex. Indirect health impacts influence exposure 
and vulnerability, and subsequently risk, and should be 
understood when designing multi-sector measures in 
response to droughts18. 
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3.3.2 Environmental setting of the hazard

Land use can influence drought exposure. To reduce 
drought risk, land use and urban planning should 
consider hazard and vulnerability to drought1. This can 
be done through government regulations that require the 
consideration of water supply in future land use planning 
and construction of new infrastructure1. For example, 
Scott et al. (2021)48 highlight that water management 
strategies when combined with land use regulations 
(e.g. subsidies for green infrastructure and rain water 
harvesting) can support urban growth whilst reducing 
water demand. 

Exposure to drought will also vary between urban and 
rural contexts18. Rural communities tend to be more 
exposed to drought impacts compared to urban areas 
as they are more connected to the land for both social 
and economic activities18, 31, 44, 45. A study in Australia 
found the different lifestyle demands influenced the 
severity of drought impact, as rural people experiencing 
‘constant and recent long drought’ pattern tended to 
be more distressed than urban people living in the same 
conditions44. The authors noted that rural communities 
are more sensitive to droughts, as the relative impact 
of droughts on their livelihoods is larger than for urban 
communities. Whilst urban residents were not insensitive 
to drought impacts, the better weather may mean more 
opportunities for recreational activities outdoors44. Another 
study in Nigeria noted that most of the published research 
information on water scarcity is for rural areas because 
rural communities are seen to be more visibly involved 
in activities that directly depend upon water supplies21. 
However, in the Nigerian context due to the large human 
concentrations they support, the authors argue that urban 
areas are  comparatively more susceptible to water scarcity 
challenge compared to rural areas21. The study suggests 
infrastructure which was originally designed to supply less 
people may be insufficient in large and rapidly expanding 
cities under climate change. 

How a community prepares for and responds to a hazard 
event depends on the relationship with its environment49, 
and this relationship is likely to vary between urban 
and rural contexts45. A study in the USA by Jedd et al. 
(2018)49 outlines these differences by explaining how rural 
communities are both at risk from and resilient to drought. 
Risk factors include livelihoods that are often based 
on natural capital, which can lead to limited economic 
diversity during periods of water scarcity. Demographic 
characteristics can also have an impact on the labour force 
(such as an ageing population). Resilience factors include 
an abundance of natural resources that can be an asset to 
attract tourism because it can diversify rural economies. 
Rural communities are also rich in social capital with tightly 
connected networks and local experts which can help 
them respond effectively to drought.

Environmental context can also influence different policy 
support. A study in Canada found that rural communities 
tend to support policies that protect existing water 
right holders, whereas urban communities tend to 
support policies relying on government regulation46. This 
highlights the need for policy response to be tailored for 
environmental conversion factors. However, the study 
suggests that support for pro-environmental policies may 
be the result of the distribution of demographics between 
rural and urban areas, as opposed to place of residence 
per se. It provides evidence from previous studies which 
found higher levels of income and higher education to 
be strong predictors of pro-environmental values which 
were more prevalent in urban areas. It suggests that 
both environmental setting as well as socio-demographic 
variables (regardless of place of residence) influence 
environmental values and hence policy preferences.

3.3.3 Experience of the hazard

It is likely that the differences between urban and rural 
community attitudes about drought and water scarcity 
relate not only to connection with the land but also direct 
experience of water scarcity47. Lindsay et al. (2017)47 

state that “in parts of rural Australia, residents expect, 
and respond to, variations in water availability. The 
experience of drought can alter how water is viewed, 
from an unlimited resource, to something that needs to 
be carefully managed” (pg. 576). Transferable lessons 
from rural communities to be encouraged in urban 
areas include knowledge of water variability, sustainable 
water use, and action to conserve water when needed47. 
Bjornlund et al. (2013)46 found that the level of water 
scarcity has an impact on policy acceptance. For example, 
people experiencing high water scarcity were significantly 
more likely to disagree with any policy that results in a 
reduction in water allocated to irrigation, whereas people 
experiencing the least amount of water scarcity were 
significantly more likely to support policies that secure 
water for the environment.

3.3.4 Application in a Scottish context

The environmental conversion factors that influence 
how drought hazards impact resilience are important in a 
Scottish context. 

• Nature of drought hazard – The literature highlighted
that the slow-onset of drought hazards provide
a longer lead time to take action to prepare for a
drought to mitigate its impacts. However, Scotland is
perceived as a wet country which may convolute risk
perception if there are storms or heavy rainfall at the
same time as early drought warning communication.
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• Environmental setting of the hazard – Urban
and rural contexts are likely to have an influence
on drought vulnerability in Scotland. PWS are 
vulnerable to the impacts of climate change8. They are 
more prevalent in rural areas, with 31% of the 
population reliant on PWS in Argyll and Bute, 
compared to 0.1% of the population in Aberdeen 
City7. Rural communities in Scotland on PWS may 
therefore experience enhanced exposure to droughts 
compared to urban areas. Moreover, tourism in Argyll 
and Bute accounts for almost 25% of private sector 
employment37. A study by Teedon et al.
(2020)37 found that PWS can be a unique selling point 
for tourism because it adds to the ‘wildscape’ of the 
scenery. However, the study also noted that tourists 
can be unaware of their water use as well as creating 
greater demand for water. It also found that the labour 
costs of PWS and their maintenance can undermine 
labour investment in other business activities. 
Underlying socio-demographics, drought perception, 
and rural livelihoods need to be considered in drought 
management in Scotland. Tourism can be a potential 
route to raising awareness on the impact of water use 
for drought resilience.

• Drought experience – Experience of water scarcity will 
vary between urban and rural settings in Scotland due 
to PWS being predominately in rural areas. For 
example, in 2018 500 PWS dried up and required 
emergency assistance from the bottled water scheme 
provided by the Scottish Government7. As a result, 
there may be more increased awareness of water 
scarcity for people on PWS compared to people on 
public water supply. Moreover, each person in Scotland 
uses about 165  litres of water each day, and 
increasing water use, population growth and climate 
change will increasingly affect future water resources50. 
With climate change, the attitude of all water 
consumers needs to change (with governments having 
to inform and guide this change).

3.4 Social factors

Social factors relate to the social context that influence 
people’s adaptive capacity when preparing for or 
responding to droughts. The social factors identified from 
the literature review include:

• Social capital3, 19, 20, 25, 49, 51 – particularly community
engagement52, networks20, 26, 30, 53, and trust49, 54-56

• Ownership of land51, 53

• Diversification of livelihoods3, 17, 19, 28, 57.

3.4.1 Social capital

Social capital refers to the connections and bonds 

within communities as well as the bonds which bridge 
connections across communities and organisations9. This 
literature review found that access to social networks 
reduces vulnerability, helps adaptation and enables 
resilience in the context of droughts. A study by Oriangi 
et al. (2020)25 in Uganda found that tight social networks 
(with relatives) are a very important source of resilience 
and have a positive effect on household capacity to 
prepare and recover from a drought. To the contrary, 
looser networks (with friends) did not appear to affect 
resilience in the study. It also found that connections 
across communities and organisations had a significant 
positive effect on the capacity to adapt to droughts (in 
this case with NGOs as opposed to government). Social 
networks within communities as well as with external 
organisations can act as first responders during a hazard 
event and can enhance resilience25. They also help  
pool resources to ensure access to available water for 
everyone24, 58, 59. A lack of social networks can make 
people more vulnerable to drought impacts. For example, 
Murtinho (2016)23 found that Water User Associations 
could be isolated from government support if they had a 
lack of social networks and political connections, which 
could perpetuate their vulnerability to drought.

Greater engagement in water-related issues and stronger 
policy support is associated with higher levels of social 
capital47. It helps build trust between local people and 
government organisations54. It is also important from 
a top-down perspective. When water organisations 
cultivate trust and a relationship with the public, it can 
‘prime’ people to be better prepared to respond to 
drought, as well as giving water organisations greater 
flexibility to act if and when they need to implement 
specific drought measures55. Moreover, without public 
trust and cooperation, public measures to reduce 
water consumption may be seen as unnecessary and 
inconvenient49. On the other hand, public measures which 
focus on supply solutions can diminish perception about 
future water scarcity47. Community engagement can 
therefore foster sustainable practices47 to target public 
perceptions for a balance between supply- and demand-
based drought management. A lack of trust was identified 
as a key theme in relation to vulnerability, resilience and 
adaptive capacity in a study in rural Australia56. 

Social capital can be an important factor for migration 
decisions in response to drought53. Two studies in Canada 
highlighted the nexus between social capital, rural 
migration and drought exposure. Gilbert and McLeman 
(2010)59 found that strong social networks increased 
the potential for rural households to stay, whilst those 
without social capital had a greater sense of isolation and 
loneliness which influenced migration decisions. Wittrock 
et al. (2011)17 highlighted that communities already 
vulnerable in a socio-economic context will face reduced 
social capital during extreme events, as people with 
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options may leave the community leaving people who 
stay more vulnerable because of further reduced social 
capital.  

Whilst social capital is an important conversion factor for 
drought vulnerability, drought can also impact social 
capital itself. For example, a study in rural Australia 
stated that prolonged drought can erode social and 
economic resources and deplete social capital, which can 
impact mental health30. However, a study in rural USA 
that applied lessons learned from Australia stated that 
women may be less likely to suffer from mental health 
impacts during drought due to having larger and denser 
social networks, as well as increased likelihood of having 
non-agricultural jobs26. Another study in rural India found 
that droughts can lead to prolonged scarcity and resource 
competition, with negative consequences for social capital 
in the short-term40.

3.4.2 Ownership of land

Land ownership was identified as a conversion factor for 
drought vulnerability in the literature. Segnestam (2017)51 
found that land ownership gives people more autonomy 
over land adaptation decisions, enables people to be 
more invested in the care and management of the land, 
and enables more financial capital as land is considered 
collateral for accessing credit. Lack of property rights can 
influence resource availability through reduced ability to 
access capital and increase vulnerability to droughts17, 53. 

3.4.3. Diversification of livelihoods

Droughts can threaten long-term livelihoods40. Water 
scarcity can decrease agricultural productivity, which 
can impact livelihoods and food production, and force 
people to migrate60. This can be more profound in rural 
communities49. Diversification of livelihoods is therefore 
important for access to resources during droughts and 
for enabling resilience3, 19, 24, 28. For example, Kamara et 
al. (2018)3 highlighted that collective action within the 
community enabled government intervention to mitigate 
drought effects by providing more drought-tolerant crop 
breeds to increase productivity. Diversification of livelihood 
strategies helps people to choose adaptation strategies in 
response to droughts19.

3.4.4 Application in a Scottish context

These social factors are relevant in Scotland.

• Social capital - In Scotland, social capital is measured
by four inter-related aspects: social networks;
community cohesion; social participation; and
community empowerment, all of which contribute
to people’s wellbeing9. A report by the Scottish

Government found that rural communities in Scotland 
tend to be richer in social capital compared to urban 
communities9. This social capital can be tapped 
into in rural areas for people on PWS. Community 
water schemes can help communities tackle the 
complexities of water management through pooling 
of resources and developing of resilience strategies7. 
Engagement between organisations and communities 
on PWS should consider the community’s current 
understanding, perceptions and attitudes towards 
supply issues to provide locally specific solutions39.

• Tenure - A previous study by CREW39 found issues
relating to property ownership and responsibility
with PWS. There was uncertainty around location
of sources and infrastructure, particularly for new
residents. Moreover, there were concerns about local
knowledge being lost when long-term residents left,
potentially increasing community vulnerability. The
situation was more complex when landlords did not
know who was using the water resources on their
land. Moreover, the study found that it was not
always clear whether the landlord or tenant could
apply for grant schemes to maintain their PWS.

• Diversification of livelihoods – Another CREW
study also highlighted that PWS play an important
role in the resilience of rural economies, with
local economies in remote rural areas particularly
vulnerable to variations in private water supply37. It
found that the vulnerability amongst these businesses
can be exacerbated by a lack of knowledge and
associated skills in remote rural areas that can limit
a community’s adaptive capacity. Both businesses
(e.g. tourism, dairy farming, and forestry) and
private households in rural areas rely on PWS.
The policy output of the study recommended that
greater resilience planning over the longer-term
should be implemented to reduce business exposure
and improve community resilience. In this review
of the academic literature, tourism was found to
support rural resilience as it provides more diversified
livelihoods. As the tourism sector expands in Scotland
there may be increased demand on PWS. However,
this may also be a potential avenue to increase public
awareness about water scarcity issues in Scotland.

3.5 Institutional factors

Institutional conversion factors relate to the institutional 
and policy context which can impact the response to 
drought. Institutional factors from the literature included:

• Early warning systems15, 17, 28, 61

• Bottom-up and top-down knowledge integration3, 17, 

23, 31, 59, 62-65
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• Access to information1, 15-17, 19, 28, 29, 49, 55, 63, 64

• Public and institutional training1, 3, 21, 51, 65.

3.5.1 Early warning systems

Early warning systems have been identified as an 
important conversion factor for resilience in the literature. 
A lack of early warning system can reduce the ability to 
prepare for droughts as they do not have enough time 
to assess the implication of the forecast and make an 
informed decision on how to respond58, 61, 64. A study 
by Grey (2019)64 in Zimbabwe found that weather 
forecasts exacerbated vulnerability if they are perceived as 
inaccurate, therefore the translation of the forecast into 
digestible information is important. Ahmed et al. (2014)31 
argued that early warning systems should be the core of 
future adaptation policies to reduce the vulnerability of an 
area. A good early warning system should: 

1. disseminate information on risk and response to risk
managers, at risk groups, and care providers1

2. be accessible to end users who need it58

3. accommodate for a community’s preferred source of
information64

4. include a drought action plan so people know how to
respond to the drought warning58.

3.5.2 Bottom-up and top-down knowledge 
integration

Knowledge is an important conversion factor that can 
influence drought vulnerability. Communities with rich 
indigenous and local knowledge had good resilience 
outcomes3. For example, indigenous knowledge of 
seasons and early warnings, as well as traditional practices 
such as the use of early maturing seeds and mixed 
cropping, enabled the community to adapt to droughts 
in South Africa3. However, Fatehpanah et al. (2020)62 
noted that using local knowledge without scientific 
considerations could not guarantee people’s health 
throughout the drought period. Whilst Kamara et al. 
(2018)3 noted that traditional institutions and knowledge 
were slowly being eroded by western-modelled 
education and external assistance. The literature therefore 
highlighted the importance of blending top-down and 
bottom-up knowledge in the context of droughts. 
Doing so will increase understanding and acceptance of 
drought communication amongst different communities3. 
Knowledge sharing is important for drought preparedness 
and can feed into early warning system by documenting 
local knowledge around weather forecasting and drought 
prediction through official channels3, 64.  

3.5.3 Access to information

Information access is an important conversion factor for 
drought vulnerability. Institutions can influence resource 
availability though producing and distributing information 
around drought risk17, 63. Widespread and targeted 
dissemination of information can educate the public on 
drought risk, as well as influence the diverse range of 
social, financial, ecological, cultural, and institutional 
activities affected1. It is important to have access to 
information that is considered alongside the socio-
economic and governance context, so that the information 
is useable and can be translated into resilience strategies64.

3.5.4 Public and institutional training

Training around drought risk is a conversion factor that 
can influence drought vulnerability and resilience. Zaidi 
and Pelling (2014)1 highlight that both community 
and private sector training is important for drought 
preparedness, and the absence of training can limit 
adaptive governance to technical solutions which manage 
water supply and exclude managing water demand. 
Moreover, a study in southern Africa identified that a lack 
of training and timely warning information was as a key 
barrier to resilience building by the government3.

3.5.5 Application in a Scottish context

These institutional conversion factors can be translated for 
a Scottish context.

• Early warning systems – Early warning systems
are provided by SEPA in Scotland in the form of a
weekly water scarcity report. Moreover, there has
been research published on early warning systems for
PWS in Scotland8. A new database that integrates the
current PWS database with information on drought
risk is required along with an understanding of the
social context to ensure communication can be
tailored for end users to improve resilience (e.g., by
communicating a drought action plan for communities
to tailor to their needs).

• Bottom-up and top-down knowledge integration –In
Scotland, CREW research has found that communities
have detailed awareness of the problems associated
with effective supply through PWS but knowledge
varies about infrastructure; appropriate maintenance;
testing regimes; managerial responsibility; health risks
and associated support services, with a desire to
improve this knowledge39. The study found that there
are considerable opportunities for solutions to be ‘co-
produced’ by agencies and communities. A key
recommendation from the CREW report is the
development of an
‘Information Hub’ as a credible and authoritative
information source for all who use PWS. This might

https://www.crew.ac.uk/publication/engaging-communities-private-water-supplies
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Figure 3 Interactions between and across different personal, social, environmental and institutional conversion factors, and how these 
influence public perception. Note that connectors with arrows indicate feedbacks, either unidirectional or bidirectional.

include information on rights and responsibilities 
of landowners and tenants to maintain and ensure 
PWS provision39. This could be extended to include 
information around climate change and drought 
resilience.

• Public and institutional training – The ‘Information
Hub’ could also be a useful resource for stakeholders
to collaborate and share information amongst both
organisations and end users to improve training on
drought resilience for PWS.

3.6 Interaction between conversion factors

The interaction of these personal, social, environmental 
and institutional conversion factors influenced people’s 
perception around drought preparedness and response. 

Figure 3 highlights the interactions between and across 
different personal, social, environmental, and institutional 
factors. Interactions between personal and social factors 
is exemplified by the social determinants of health that 
can be related to health vulnerability to drought, and 
how exposure to drought impacts may exacerbate this 
interaction18. A study in rural Brazil by Menezes et al. 
(2021)18 modelled health vulnerability (modulated by 

social determinants, rural characteristics, and access to 
water) to identify spatial patterns in vulnerabilities. Results 
showed a clear distinction between municipalities with 
the higher human welfare and those municipalities with 
the worst living conditions and health status. The authors 
argue that health promotion policies should focus on 
reducing social inequality in the context of droughts. 

There are also clear interactions and feedbacks between 
environmental, social and institutional factors. In 
particular, between social capital and bottom-up and top-
down knowledge integration. Bridging social connections 
between communities and organisations is important for 
co-production of knowledge. It also builds trust, which 
alters public perception around both drought risk and how 
it is managed, giving water organisations more flexibility 
to implement drought management strategies if and 
when they are required. Co-production of knowledge 
can also make early warning systems more effective for 
drought preparedness, as it allows for information use to 
be better targeted to local communities and how they can 
implement resilience strategies based on this information. 
Moreover, establishing networks between communities 
and organisations enables people to be more informed in 
how to seek funding support for PWS grants, which will 
target personal conversion factors around low income.
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4.0 Objective 2:  
Drought communication in Scotland to improve 
resilience
The international literature review provides a broad 
overview of the personal, social, environmental, and 
institutional factors that make people vulnerable to drought. 
Improving communication around drought 
risk can help mitigate the impact these factors have 
on vulnerability. To identify key policy implications for 
Scotland, relevant conversion factors were selected around 
communication, focusing on drought forecasting, drought 
preparedness and drought response. Whilst the policy 
recommendations do not target the social factors 
themselves to reduce vulnerability, they target conversion 
factors that can help improve communication to help people 
on PWS to be more resilient to drought. Future research is 
required to change the underlying social factors which make 
people more vulnerable to droughts in Scotland. 

4.1 Drought forecasting
The review identified that early warning systems 
are important for drought resilience as they enable 
communities to be more prepared. However, the different 
interactions of conversion factors highlight that not 
everyone makes the same use of early warning systems to 
convert them into actions for resilience. The conversion 
factors that can be targeted by communication policy 
to allow people to turn the information into practical 
improvements for resilience include: 

• Ability to understand weather and/or drought
forecasts64

• Access to information49

• The timing of the forecast64

• The perceived accuracy of information64

• Translation of information into adaptation strategies64

These conversion factors are relevant in a Scottish context. 
SEPA translates the weather forecast and monitoring data 
into a weekly water scarcity report for the water 
environment to provide information to operators as well as 
the public. The forecast is simplified into plain language to 
ensure it can be understood and a drought indicator is given 
(Normal conditions, Early warning, Alert, Moderate Scarcity, 
Significant Scarcity). Through the National Water Scarcity 
Plan, SEPA provide advice to abstractors when water levels 
are getting low. Further information on how to look after 
PWS is provided through a Scottish Government website 
link. However, there needs to be a more spatially detailed 
drought early warning system, monitoring more surface and 
groundwater locations than at present, integrated with 
input from local authorities and their 'on the ground' 
experience of water scarcity. It is also important for policy to 
acknowledge inequality in access to drought forecasting 

information. Some people on PWS might not have internet 
access or be part of a community group that receives water 
scarcity information. In Scotland,  93% of households have 
access to the internet. However, this is varied by 
deprivation: only 87% of households in the 20% most 
deprived areas had access to the internet whereas almost all 
households (99%) in the 20% least deprived areas had 
access to the internet in 202038. Therefore, communities 
preferred source of information should be taken into 
consideration in drought forecasting communication.

Droughts are a slow onset hazard which provide a longer 
lead time for early warnings to increase public awareness41. 
However, Scotland is perceived as a wet country. This 
creates complications around the timing of the drought 
forecast warnings if it coincides with several flood or storm 
warnings. This can feed into the perceived accuracy of the 
drought forecasting report. Policy needs to recognise the 
challenges around public perception to drought as a hazard 
in Scotland. This requires further research to understand 
people’s current perception and how communication can 
subsequently be improved.

A recent CREW report on communicating flood risk  
in Scotland highlights that communication is only useful  if 
people know what to do with that information  
(See Section 4.2)66. This applies across many contexts and is 
equally relevant in a drought context. Policy changes can 
improve communication around drought preparedness to 
translate the early warning information into adaptation 
strategies.

4.2 Drought preparedness
Drought forecasting can help people only if they 
know how to prepare for droughts. Social capital and 
dissemination of information were identified as important 
conversion factors for drought vulnerability in the literature 
review. These informed conversion factors around drought 
preparedness that can be targeted by communication policy 
to provide practical improvements for resilience are:

• Reducing uncertainty around what to prepare for17, 64

• Education on risk1

• Integrating bottom-up and top-down knowledge17

• Access to funding opportunities for water supply
maintenance or adaptation strategies17

A key challenge for Scotland is the national messaging 
around how climate change is likely to increase drought 
exposure and water scarcity in the future. People’s actions 

https://www.sepa.org.uk/environment/water/water-scarcity/
https://www.mygov.scot/browse/housing-local-services/water-supplies-sewerage/private-water-supplies
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to prepare for drought will differ between those on PWS 
and those on a public supply. Even within PWS groups 
there are a lot of different variables – both socially and 
geographically – which can make the communication on 
preparedness more complex. National messaging needs 
tailored for different local authorities, then tailored for 
different communities. More research is required on the 
personal and social conversion factors that are relevant in 
Scotland for those on PWS.

There is a need to communicate increasing drought 
exposure in Scotland but also action communities can take 
to be better prepared for droughts and water scarcity. 
An example of integrating top-down and bottom-up 
knowledge on drought preparedness is the Local Authority 
Waters Programme in Ireland. It is a national shared 
service working on behalf of 31 local authorities in Ireland 
to collaborate with local authorities, state agencies, public 
bodies, private sector stakeholders and local communities. 
It emphasises the importance of community engagement 
to combine local and expert knowledge for a better 
understanding of what is happening in a local catchment 
and waterbody. Their use of community water officers 
offer support with for PWS, flooding, drought, and 
resilience, and can direct communities on where to find 
funding for resilience support. Whilst local authorities 
already provide advice and support in Scotland, the role of 
a dedicated community water officer could help to 
improve drought preparedness. 

4.3 Drought response
The literature highlighted that urban and rural 
perspectives and experiences have an influence on 
drought perception and subsequently on drought 
response45. The conversion factors that communication 
policy can target around drought response to improve 
resilience include:

• Experience with drought or water scarcity47

• Public perception to drought28, 52, 53, 55, 59, 61, 65

• Policy response to drought52, 55, 61

• Stakeholder engagement with communities52

Drought response policies supported by urban and rural 
communities are likely to be different because of 
different experiences of water scarcity and connections 
to the land47. A key finding in the literature was on 
supply vs demand policy responses and the feedback this 
has on public perceptions. The review found that policies 
which focus on managing drought supply may reduce 
public perceptions that water scarcity may be a concern 
in the future and encourage lifestyle changes that are 
more water intensive47. Those which focused on demand 
reduction policies had perceptions around equity and 
efficiency concerns55. 

In Scotland, people on PWS do not necessarily require 
information on when to start reducing their water use as 
they are aware of their source of water and when it is 
becoming low. As Ash (2021)7 states, “[Citizen Advice 
Scotland’s] body of evidence shows that the extent to 
which private water communities and users have the 
capacity to anticipate, cope with, resist and recover from 
natural hazards, such as drought, is limited within the 
current regulatory, support and funding structure” (pg. 8). 
They need support, training, and advice on what action to 
take, as well as funding, to increase their resilience 
to varying supply7. People on public water supply are 
ensured supply of water and are less likely to be aware of 
increasing water scarcity issues for those on PWS. This 
requires different communication around water efficiency. 
Therefore, greater responsiveness to water availability 
should be encouraged in urban areas47. 

Action plans can help people know what to do in response 
to a drought warning. Both formal and informal volunteer 
groups can improve drought response. In Scotland, people 
in accessible and remote rural areas are more likely to 
have stronger social participation, community cohesion as 
well as stronger social networks than the Scottish 
average9. This indicates that there are already potential 
routes in which community groups can be established. 
Community resilience groups could be supported with 
action plans, similar to those constructed in response to 
increasing flood risk with the support of the Scottish Flood 
Forum.

In the literature, higher community engagement was 
associated with stronger support for drought response 
policy47. In Scotland, the role of a community water officer 
(See Section 4.2) could act as a point of contact between 
communities and organisations to report information on 
drought response. This can provide an iterative process to 
inform future top-down and bottom-up information on 
drought forecasting, preparedness and response.

https://lawaters.ie/
https://lawaters.ie/
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5.0 Objective 3:  
Policy implications for Scotland 

5.1 Policy recommendations
In response to the conversion factors that can help 
improve communication around drought forecasting, 
drought preparedness, and drought response, the policy 
recommendations for PWS are:

• An integrated database of PWS that can be accessed by 
all stakeholders to allow a more targeted approach to 
drought preparedness and response.

• There is a need to understand the linkages between 
land-use planning and drought planning policy, and 
where these policies can ensure longer-term resilience 
to drought. The integrated database could help inform 
this.

• An improved early drought warning system which is 
informed by the integrated database as well as bottom-
up knowledge.

• Tailored support about adaptation and resilience 
beyond what is currently offered by local authorities for 
those on PWS. There is a need to better understand the 
nature of households that are served by PWS to target 
support. A potential avenue could be a dedicated 
community water officer to liaise with communities and 
stakeholders to advise them on how to make their 
supplies more resilient.

• Support for both formal and informal resilience groups 
to create local action plans for those on PWS, including 
where to get information on how to be more resilient.

Policy recommendations for public water 
supply include:

• Those on public supplies need more awareness on
drought and water scarcity as an issue in Scotland in
the context of climate change.

• A potential avenue for raising awareness of water
efficiency could be through tourism campaigns that
raise awareness of water scarcity and asks visitors to
use water wisely.

5.2 Future research
This systematic review of international literature has 
highlighted the conversion factors in communication 
policy which can be targeted to improve drought 
resilience in Scotland. Future research areas include 
combined mapping of PWS, areas of social disadvantage, 
and climate change projections for drought hazards to 
understand their interactions. Qualitative research is also 
required to understand baseline perceptions around 
drought and water scarcity in Scotland. Future research 
could explore water consumption and water efficiency 
behaviour in the context of climate change for Scotland. 
This will help inform communication strategies and 
resilience support as policy moves towards a more 
proactive response to water scarcity and drought. 
Research is also required on multi-hazards in Scotland 
and their implications for resilience policy and drought 
communication. The future research suggested would 
support the potential options being explored by SEPA  
for a drought warning system the public can sign up to.
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