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Background 

This report presents the findings of a review of literature on mapping and integrated management of 

assets that took place from May 2017 to September 2017.  This literature review is intended to guide 

decisions on asset mapping approaches and applications, presenting a range of current knowledge 

and experience on a breadth of topics concerning mapping and managing natural and cultural assets.  

SHAPE proposes integrated management of natural and cultural assets that is based on the 

management of natural areas together with visitor management.  It is a holistic approach that 

combines social development and conservation goals.  The aim is to preserve natural and cultural 

assets, along with local values and authenticity, while developing tourism in the area. 

The academic literature review was conducted online through the search engines Google and Bing, as 

well as using two databases ς the Web of Science database and the University of the Highlands and 

Islands electronic journal database.  In addition, printed literature was sourced from collections in the 

University of the Highlands and Islands Library and the Centre for Mountain Studies.   

The initial academic literature search focused on searches for documents containing the keywords 

ΨŀǎǎŜǘ ƳŀǇǇƛƴƎΣΩ ΨǘƻǳǊƛǎƳ ƳŀǇǇƛƴƎΣΩ ΨŀǎǎŜǘ ƳŀǇǇƛƴƎ ŎƻƳƳǳƴƛǘȅ ŘŜǾŜƭƻǇƳŜƴǘΣΩ ΨƴŀǘǳǊŀƭ ŀƴŘ ŎǳƭǘǳǊŀƭ 

ƘŜǊƛǘŀƎŜΣΩ ŀƴŘ ΨǇŀǊǘƛŎƛǇŀǘƻǊȅ ƳŀǇǇƛƴƎΦΩ   !ǎ ƛƴŘƛǾƛŘǳŀƭ ƳŀǇǇƛƴƎ ƳŜǘƘƻŘǎ ŀƴŘ ŀǇǇǊƻŀŎƘŜǎ ǿŜǊŜ 

discovered, further searches were conducted specifically for these.  Later searches with a 

management focus incƭǳŘŜŘ ǘƘŜ ǎŜŀǊŎƘ ǘŜǊƳǎ ΨƳŀǇǇƛƴƎ ŀǊŜŀǎ ŀǘ ǘƘǊŜŀǘ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣΩ ΨƳŀƴŀƎƛƴƎ 

ǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎ ŎƻƴǎŜǊǾŀǘƛƻƴΣΩ ΨƛƴǘŜƎǊŀǘŜŘ ƳŀƴŀƎƛƴƎ ƴŀǘǳǊŜ ŎǳƭǘǳǊŜ ƘŜǊƛǘŀƎŜΣΩ ΨƳŀƴŀƎŜƳŜƴǘ 

ŜŎƻǘƻǳǊƛǎƳΩ ŀƴŘ ΨƛƴǘŜƎǊŀǘŜŘ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎΦΩ 

The Google electronic search focused on searches for non-academic literature containing the same 

ƪŜȅǿƻǊŘǎΣ ōǳǘ ŀƭǎƻ ƛƴŎƭǳŘƛƴƎ ΨŎŀǎŜ ǎǘǳŘƛŜǎΩ ŀƴŘ ΨǇǊƻƧŜŎǘΩ ǘƻ ƘŜƭǇ ŦƛƴŘ ŀǇǇƭƛŜŘ ŎŀǎŜǎ ƻŦ ƳŀǇǇƛƴƎ ŀƴŘ 

integrated management.  In addition to the literature case studies, SHAPE partners were invited to 

contribute their knowledge and experiences of mapping natural and cultural assets.  The following 

questions were circulated to all partners: 

1. Which methods and approaches have you used to gather information about points above in 

your sustainable heritage areas?  Please consider spatial mapping methods but also other 

ways of recording assets in an area e.g. descriptive/narrative methods, other visual methods? 

The latter may be used more often to capture less tangible assets (e.g. history, local stories).  

2. Please tell us about your experience/ views of these methods including some of the following 

points: 

How effective or ineffective are the methods/approaches you have used? 

How could the methods be improved? 

To what extent are the methods able to include stakeholder views? 

3. Are you aware of examples of methods/approaches used in other places that we may also be 

able to learn from? If so please provide some information about them 
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4. Are there any sources of further information you can send us to inform the review e.g. reports, 

papers, pictures, meeting minutes, websites, etc.? Please give details and send attachments 

or links as appropriate 

5. Can you send examples of any maps of cultural and natural assets that have been produced 

in your area? 

The responses to these questions were typically accompanied by supplementary material, including 

reports, toolkits and web links to projects to direct further investigation. 

The findings of this review suggest that there were many articles analysing asset mapping and 

integrated management in theory, but less information regarding practical examples.  The broad range 

of concepts had several recurring themes, most notably public participation, Geographical Information 

Systems (GIS), visitor management for sustainable tourism and climate change.  The volume of 

literature on climate change in particular is large, and it was not attempted to review all aspects of it.  

The focus was maintained on impacts on ecotourism areas and managing the mapped assets for 

climate change resilience. 

How to Use this Report 

The report is structured to inform and guide the methodology of producing and using an assets map 

for ecotourism development.  The process is illustrated in the flow diagram below, and the structure 

of the literature review is modelled on this.   

   

 

 

The report begins with a brief introduction to assets and asset mapping.  Section 2 analyses the theme 

of participatory mapping and how this might be achieved.  Section 3 discusses approaches to asset 

mapping.  These are methods that might be taken singly or combined.  Section 4 then proceeds to 

outline tools for mapping, from pen on paper to GIS analysis, that can be used to document the output.  

Section 5 introduces the management element and the application of asset mapping in integrated 

management of natural and cultural resources.  Finally, Section 6 tackles management of assets in the 

uncertainty of the changing climate. 
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1. Introduction to Asset Mapping 

 

1.1  What is Asset Mapping? 

Asset mapping is an inventory of features of an area that have value, alongside their networks, links 

and patterns of usage (Creative City Network of Canada, 2010).  These assets are systematically 

identified, recorded, classified and analysed in a place-based approach.  The results might then be 

used for planning activities, to decide which assets to develop or those which need management to 

sustain.   

1.2  What Are Considered Natural and Cultural Assets? 

Assets can be diverse.  Natural assets and cultural assets are different but interrelated types of feature 

with value.  The Organisation for Economic Co-operation and Development (OECD) defines natural 

assets as assets of the natural environmentΣ ŎƻƴǎƛǎǘƛƴƎ ƻŦ άōƛƻƭƻƎƛŎŀƭ ŀǎǎŜǘǎ όǇǊƻŘǳŎŜŘ ƻǊ ǿƛƭŘύΣ ƭŀƴŘ 

and water areas with their ecosystems, subsoil ŀǎǎŜǘǎ ŀƴŘ ŀƛǊέ όh9/5Σ нллрύΦ  The City of Austin 

undertook a cultural asset mapping project in 2016, and their Economic Development Department 

defines a cultural assŜǘ ŀǎ άsomething that has value ōŜŎŀǳǎŜ ƻŦ ƛǘǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ŀ ŎƻƳƳǳƴƛǘȅΩǎ 

creativity, knowledge, traditions, culture, meaning, and vitalityέ ό/ƛǘȅ ƻŦ !ǳǎǘƛƴ 9ŎƻƴƻƳƛŎ 

Development Department, 2017).  While these definitions provide a distinction between natural 

assets and cultural assets, the concepts are often blurred (Speed et al., 2012) and it is together that 

they contribute to a sense of place (Convery et al., 2012).  Lockwood et al. (2006) further argue that 

natural and cultural heritage are so closely linked that they could be considered inseparable.  

Managing them in an integrated manner, therefore,  is more representative of this dynamic, and also 

increases the chance of development initiatives being successful (Chauhan, 2006). 

Focus has traditionally been upon mapping tangible, locatable assets, but it is important to also include 

those intangible features that hold value.  There is much greater depth and variability in mapping 

nature and culture than identifying only the physical items (Miller, 1994).  Intangible assets do not 

have a physical character and their value is often much harder to determine.  McKercher (2002) 

provides a compact definition of the difference between tangible and intangible assets:  

άƛŦ ǘŀƴƎƛōƭŜ ƘŜǊƛǘŀƎŜ ŀǎǎŜǘǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ƘŀǊŘ ŎǳƭǘǳǊŜ ƻŦ ŀ ŎƻƳƳǳƴƛǘȅΣ ƛǘǎ ǇƭŀŎŜǎΣ ŀƴŘ ǘƘƛƴƎǎΣ ǘƘŜƴ 

intangible heritage assets repǊŜǎŜƴǘ ƛǘǎ ǎƻŦǘ ŎǳƭǘǳǊŜΣ ǘƘŜ ǇŜƻǇƭŜΣ ǘƘŜƛǊ ǘǊŀŘƛǘƛƻƴǎΣ ŀƴŘ ǿƘŀǘ ǘƘŜȅ ƪƴƻǿέ 

(p.83).   

Tangible assets, therefore, directly relate to a physical feature ς they can be touched.  Tangible assets 

include buildings, structures or mountains.  Intangible assets have no physical form ς they cannot be 

touched but still exist and can be experienced.  Intangible assets include cultural or spiritual value, 

sense of place, and wildness.  Worboys et al. (2005) also refer to instrumental and intrinsic values.  

Instrumental values are anthropocentric and extractive, either through direct use or ecosystem 

services.  Intrinsic values are ecocentric and exist irrespective of human use or perception.  Described 

ŀǎ ŀ άǿƛŘŜƭȅ ǎƘŀǊŜŘ ƛƴǘǳƛǘƛƻƴέ ό/ŀƭƭƛŎƻǘǘΣ мфусΣ ǇΦмплύΣ ǘƘŜǊŜ ƛǎ ŀ strong ethical element to this kind of 

value and it is highly intangible.  These type of values are difficult to interpret and represent because 

they are largely subjective. 
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Some examples of tangible assets might include historic 

buildings, monuments, walking or cycle paths and 

shops or markets.  Intangible assets, meanwhile, might 

be stories, scenery, sense of tranquillity and cultural 

associations.   

The infographic shown opposite helps clarify the 

distinction between tangible and intangible assets and 

explain why intangible assets are so difficult to 

determine.  With so many vague qualities and values, 

intangible assets are easily overlooked, yet they can 

add significant value and appeal to an area.     

There has been a period of growth in interest in nature, 

culture and heritage, due both to increased demand 

and to the efforts of conservationists and ecotourism 

developers in increasing the promotion of assets and 

availability of access and supply of facilities.  

Management of intangible assets however, is in its 

relatively early stages, compared to management of 

tangible assets, most likely due to the difficulty in 

defining and quantifying them.  Brown (2005) criticises 

the planning emphasis on mapping physical landscape 

features over perceptual attributes, yet sense of place 

and other diffuse attributes are difficult concepts to 

integrate into management. 

 

1.3  Why Map Assets? 

Asset mapping is useful in planning and managing resources, as well as community development and 

improvement in community quality of life.  It is a crucial step in any sustainable tourism development 

strategy.  Asset mapping identifies which natural and cultural assets are present in an area and are 

important to the communities living there.  The process might uncover previously unknown assets, 

particularly intangible ones.  Once assets are identified it is easier to plan for development and 

identify where assets may be linked to enrich experiences.   

The review of the literature suggests the main benefits of asset mapping are that it helps managers 

to: 

1) identify assets 

2) identify gaps and opportunities for development or linking of assets 

3) plan to preserve assets from damage and enhance them 

4) empower communities and create partnerships under a common cause 
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5) plan to sustainably use the resources for community development in areas such as ecotourism 

and local business development 

6) produce maps that can be used for promotional purposes or to guide visitors 

2. Participatory Asset Mapping 

2.1  What is Participatory Mapping? 

Participatory asset mapping is the collective gathering of information from community members to 

compile a map of local assets.  It is a holistic method of mapping because it is consultative and can be 

considered a process of collective learning (Stoll-Kleemann and Welp, 2008) that is informative to both 

the community and area managers.  Participatory approaches are increasingly being recognised as an 

important element of planning in biosphere reserves (Stoll-Kleemann and Welp, 2008).  While there 

are many resources for locating assets, including existing maps, internet resources and satellite 

images, one of the best options is to ask those who know the area very well.  By consulting residents, 

a wealth of information on known and previously unknown assets can be gathered, including 

personal experiences and values attached to them.  It is useful to understand the reasons why these 

assets are important to people.  As well as identifying local assets that are perceived as strengths, the 

process can highlight gaps in resources or missing connections between assets.  It also has important 

social functions in that it promotes community cohesion and local involvement in development: 

άLǘ ƛǎ Ǿƛǘŀƭ ǘƻ ǘŀƪŜ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜƛǊ ƛƴǘŜǊŜǎǘǎ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǘƻ ƛƴǾƻƭǾŜ ǘƘŜƳ ƛƴ ƳŀƴŀƎƛƴƎ ŀƴŘ 

protecting the environment.  It is better to discuss an issue without reaching a decision than to reach 

a decision without discussionέ (Chalker, 1994, p.92). 

The practice of asset management planning has become increasingly participatory.  Decisions and 

management plans are more likely to be implemented (Renn et al., 1995), and the sense of shared 

ownership that participatory methods generate can increase the chance of this implementation 

being successful (Thomas and Middleton, 2003).  The Atlantic Coast Project used participatory 

mapping successfully in their coastal zone planning, described below. 

 

 

SHAPE Case Study: Atlantic Coast ProjectΩǎ tŀǊǘƛŎƛǇŀǘƻǊȅ !ǎǎŜǘ aŀǇǇƛƴƎ, Wester Ross, Scotland 

The Atlantic Coast project was an INTERREG 3B project that aimed to design and prepare an integrated 

coastal zone plan to guide future development and use.   The project worked with stakeholders from 

diverse backgrounds to establish policy advice for the management of the coastal zone.  Papers were 

prepared on the Key Issues identified as part of the project - Tourism, Historic Environment, Shore 

Access, Nature Conservation, Aquaculture, Sport Fishing and Commercial Fisheries.  Data to describe 

the assets pertaining to each aspect was collected from published documents, agency records, and 

local individuals and organisations. This included the formation of a Steering Group and Community 

Liaison Group which held stakeholder meetings.  The resulting map for the historic environment is 

shown below. 
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Historic environment map produced for the Atlantic Coast Project.  Image: The Highland Council. 

 

 

 

Not all public participatory processes are successful.  This is not necessarily the result of failure of 

method, but failure of implementation of it, or to secure the commitment of the community 

(Songorwa, 1999), or the influence of external factors (Berkes, 2004).  Wester Ross Biosphere cite 

volunteer fatigue as the main issue in failing to gather public participation for their survey.  As Miller 

and Twining-²ŀǊŘ όнллрύ ŜȄǇƭŀƛƴΣ άǘƘŜ ǊŜŀƭƛǘȅ ƛs that many stakeholders, in both the developed and 

the developing world, are busy, professional people who have little time to attend stakeholder 

ǿƻǊƪǎƘƻǇǎ ŀƴŘ ƳŜŜǘƛƴƎǎέ (Miller and Twining-Ward, 2005). 
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SHAPE Case Study: Volunteer Fatigue in Wester Ross Biosphere Reserve, Scotland 

 
Image: Wester Ross Biosphere Reserve. 

 

Wester Ross Biosphere was formally recognised as a UNESCO World Biosphere Reserve in April 2016.  

The biosphere covers the area in the north west of Scotland from the peninsula of Knoydart 

northwards to Achiltibuie and the Summer Isles and inland eastwards to Garve.  Wester Ross 

Biosphere experienced some failures in the public participatory elements of their asset mapping.  Their 

methods had included a desk-based survey carried out by expert agency or NGO staff, interview of 

stakeholders with expert local knowledge, community survey, and stakeholder workshops and events.  

Here, the Wester Ross Biosphere team share their experience: 

 

άIn our region volunteer fatigue is chronic. Communities are increasingly being put under pressure to 

give more and more volunteer time to projects traditionally agency or local authority led. The recent 

increase of tourism has compounded this issue within one of the most sparsely populated areas in 

Europe (8,136 in 5300km² or 1 person per 0.65km²). 

A year-long consultation was carried out prior to formulation of the application dossier, although there 

was only three months for completion of the dossier itself.  There was perhaps an assumption on behalf 

of the consulting company that various stakeholders would provide information for each section, 

however volunteer fatigue meant the project officer did the bulk of the desk-based survey work to 

gather information. 

In our experience these methods are extremely effective only when applied holistically. Desk-based 

survey cannot take into account local knowledge or community/stakeholder views.  Expert local 
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knowledge is more likely to take into account local views but cannot be wholly representative. 

Community survey must be rigorously carried out so not to be self-selecting (all the usual difficulties 

with survey) and stakeholder workshops/events may not take into account the full range of knowledge 

ŀǾŀƛƭŀōƭŜ Ψƻǳǘ-ǘƘŜǊŜΩ ǿƘƛŎƘ ǘŀǊƎŜǘŜŘ ŘŜǎƪ-based survey might findέ (Wester Ross Biosphere, 2017).  

There are valuable lessons to be learned from analysing and sharing experiences with public 

participation such as these.  It may be best to consider volunteers a valuable resource base whose 

expectations and roles should be carefully managed and communicated alongside good 

understanding of their motivations to take part.  Taking such measures increases the likelihood of 

maintaining a sustainable volunteer base. 

 

 

Despite the obvious benefit of being able to incorporate public opinion, the subjectivity of opinions 

has been cited as a limitation of the method (Bunruamkaew and Murayama, 2011).  Shin and Jaakson 

(1997) randomly surveyed 540 wilderness campers from three provincial parks in Ontario, Canada, on 

wilderness values and compared the results with the evaluation given by wilderness managers.  They 

found there to be no association between the wilderness values of the two groups.  They even 

discovered some respondents had failed to notice weak or damaged wilderness conditions.  They 

concluded from this study that while it iǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ŎƻƴǎƛŘŜǊ ǳǎŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ŀƭƻƴƎǎƛŘŜ 

biological and physical conditions, these subjective perceptions should not overrule the objective 

factors and scientific criteria ought to be maintained also.  Furthermore, communities are complex 

ŜƴǘƛǘƛŜǎ ό.ŜǊƪŜǎΣ нллпύΦ  DǊŀȅ όнллоύ ŎǊƛǘƛŎƛǎŜǎ ǘƘŜ ƘƻƳƻƎŜƴƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ǇǳōƭƛŎ ǿƘƛŎƘ άŎƻƴŎŜŀƭǎ ǘƘŜ 

ǳƴŜǾŜƴ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǇƻǿŜǊ ŀƴŘ ōŜƴŜŦƛǘǎ ŀƳƻƴƎ ǎƻŎƛŀƭ ƎǊƻǳǇǎ ǘƘŀǘ ǳǎǳŀƭƭȅ ƻŎŎǳǊǎ ƛƴ ǇǊŀŎǘƛŎŜέ όǇΦм17).  

Not all participants will have the same values, norms or stake in the project or area in question (Cooke 

and Kothari, 2001; Gray, 2003), and these disparities are not reflected in the combined common view 

of the output of the mapping exercise.  Unequal accessibility to participatory methods, for example 

through living in a remote area, not being available at meeting times or not having adequate internet 

access, could also relate to this (Burns, 2012). 

Agrawal and Gibson (1999) analysed three aspects of community that typically form the basis of ideas 

in community involvement in resource management ς community as a spatial unit, community as a 

homogeneous structure and community as shared norms.  They argue that none of these approaches 

maximise the benefits of community-based natural resources management because they misinterpret 

communities as fixed, small and homogeneous entities that produce a single set of shared 

understandings.  Instead, Agrawal and Gibson propose that an alternative three aspects form the foci 

of community-based conservation ς viewing communities as multiple actors with multiple interests, 

the processes through which they interrelate, and their institutional structure.  Carlsson (2000) agrees 

that the multidimensional, cross-scale approach is more representative of communities in reality, but 

that characterising this is a challenging task.  Three methods of incorporating public participation into 

asset mapping are described below, with reference to their potential for representing multiple 

interests.  
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2.2  Community-Engaged Mapping (Focus Group) 

Described by Burns et al. (2012), Community-Engaged Mapping (CEM) is a focus group with maps.  

Groups of community members discuss and plot assets on maps of the area.  In order to incorporate 

multiple interests, these groups should be diverse and representative of all sections of local society.  

This makes it more likely the group will identify a richer set of assets, some of which may not be 

obvious to everyone (Burns et al., 2012).  CEM exercises can include all the multiple actors of a 

community, such as business owners, conservation groups, youth groups, societies, cultural centres, 

community action groups and anybody else who has a stake in the local area.  A large-scale CEM 

exercise conducted in Cordillera National Park, Peru, is described below. 

 

 

Case Study: Mapeo de Usos y Fortalezas Community-engaged Mapping, Peru (Del Campo and Wali, 

2007) 

Cordillera National Park is a protected area in the Ucayali moist forests ecoregion of Peru.  A major 

participatory mapping activity was conducted with 53 communities in Cordillera National Park to 

inform a five-year management plan.  Local facilitators, elected by their communities were trained to 

collect the data over a two-month process of community assemblies, focus groups and household 

interviews.  The extensive data collection covered themes of community identity, migration, visions 

for the future, local myths and legends, and economic and subsistence resource use.  The assets 

database was subsequently updated by community leaders, to map how assets had changed.  This 

project was comprehensive and multidimensional, so was considered a great success but was also 

costly in both time and expense, as Community-Engaged Mapping often is. 

 

 

While the collaborative nature of this method can promote active discussion, it can also contribute to 

concealing the heterogeneity of the community.  It is beneficial to provide participants in advance 

with descriptions of or examples of the asset mapping approaches being taken, to allow them to 

prepare their own responses and come to the meeting with original ideas (Burns et al., 2012).  It can 

also be helpful to split large groups into smaller breakout groups to give all participants a chance to 

speak and fully elaborate on their ideas.  

2.3  Surveys and Interviews 

Surveys can be cheaply distributed to a large number of participants, making them potentially more 

representative of the multiplicity of views in a community.  They may be distributed in printed form 

or, increasingly, circulated in digital format via online survey tools.  Survey content can be closed 

content, where respondents select from a range of provided answers, or open content where 

respondents volunteer qualitative information that may otherwise go uncommunicated. 
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Clement and Cheng (2011) used a mail survey to acquire data for their statistical analysis of public 

values, attitudes and planning preferences for three national forests in Colorado and Wyoming, USA.  

They described social surveys as an efficient and effective means of gathering information from what 

ǘƘŜȅ ǊŜŦŜǊ ǘƻ ŀǎ ǘƘŜ άǎƛƭŜƴǘ ƳŀƧƻǊƛǘȅέ ό/ƭŜƳŜƴǘ ŀƴŘ /ƘŜƴƎΣ нлммΣ ǇΦофоύΦ  Surveys can therefore be 

viewed positively in terms of gathering multiple interests in a participatory exercise. 

The main problem with surveys is that response rates are often low, and many views can thus be 

missed.  Responses can be improved to a certain extent by a second mailing or re-advertising, 

otherwise apathy is difficult to overcome.  

Interviews may follow a similar format to surveys but are typically conducted in-person.  They may be 

fully or semi-structured; the latter encourages the interviewee to have more control over the direction 

and content of the interview.  The main benefits of interviews are the level of detail that can be 

gathered, which is normally greater than in focus groups or surveys; the greatest potential is to acquire 

new information or develop lines of enquiry that the interviewer may not have previously considered.  

Individual stories will also be uncovered.  Interviews therefore promote a more intimate and 

multidimensional understanding of community values. 

2.4  Geo-Crowdsourcing 

Geo-ŎǊƻǿŘǎƻǳǊŎƛƴƎ ǘŀƪŜǎ ŀŘǾŀƴǘŀƎŜ ƻŦ ǘƘŜ LƴǘŜǊƴŜǘ ǘƻ ǊŜŎǊǳƛǘ άŎƛǘƛȊŜƴǎ ŀǎ ǾƻƭǳƴǘŀǊȅ ǎŜƴǎƻǊǎέ 

(Goodchild, 2007, p.24).  This can be done with primary data through recruiting members of the public 

specifically for the analysis being performed (e.g. del Campo and Wali, 2007; Idris et al., 2017; Carver 

et al., 2000) or by data mining secondary online geographic data (e.g. Mummidi and Krumm, 2008).   

There is great potential for geo-crowdsourcing to gather multiple viewpoints.  Web-based gathering 

of information can remove the barriers of distance or conflicting time schedules from public 

involvement.  The anonymity and privacy of the Internet can also remove any psychological barriers 

that may discourage people from active participation in a physical group setting (Carver et al., 2000; 

Heywood et al., 2001).  User-friendly platforms have been developed that simplify the data entry 

process, an example of which is the Know Your Place website shown below.   

 

 

Case Study: Geo-crowdsourcing for Know Your Place, West of England 

Know Your Place was a digital mapping project led by South Gloucester Council in partnership with 

Bristol City Council.  The project gave unprecedented online access to historical maps, onto which 

users could add information about their local area by selecting the community layer.  It ran from June 

2015 until June 2017 and encouraged voluntary participation by the public. 

http://www.kypwest.org.uk/
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Section of Know Your Place map of Gloucester.  Image: Know Your Place West of England. 

The section of map for Gloucester shows the community layer in use.  Here users can click on existing 

entries for historic information and pictures, and add records of their own.  As well as utilising the vast 

potential resource of geo-crowdsourced public information, the project aimed to open up the 

prospect for a broad definition of culture. 

 

 

There are limitations of the Internet, including the danger of creating an information underclass 

among those who cannot access the Web (Carver et al., 2000) or lack of representation from certain 

social groups less likely to access it (Heywood et al., 2001).  Many studies report low levels of 

participation, suggesting there is also an issue with apathy or antipathy surrounding remotely sourced 

geographic surveys (Carver et al., 2000; Reed and Brown, 2003; Brown, 2005; van Riper et al., 2012).  

Nevertheless, Carver et al. (2000) credit online public participatory systems as taking steps towards 

empowerment of the majority, even if a only minority choose to participate. 

Geo-crowdsourcing is a potentially vast source of primary geographic information; but for a successful 

process, the capabilities and needs of the users must be taken into consideration in the design of geo-

crowdsourcing systems to make it as accessible as possible (Carver et al., 2000). 

Data mining is a process that utilises the secondary data contained in existing large data sets and is 

beneficial because it cuts out the expensive and time-consuming data gathering process and the 

results are available immediately.  Some useful sources of secondary geographic information on assets 

include WikiMapia, Google Maps, Open Street Map and Flickr.  The potential in crowdsourced data 
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is continually growing with advances in web technology and increasing accessibility to internet and 

mobile devices (Tenerelli et al., 2016).   

Classification clustering is the most useful data mining method for asset mapping.  It is a process 

involving organising data into categories from which patterns of clusters can be identified.  An example 

of the use of classification clustering data mining is the World Explorer app, which was created from 

data mining on Flickr.   

 

 

Case Study: World Explorer App 

 

 

Image: AudioGuidia 

The World Explorer app, was developed by analysing the content of Flickr photo captions.  Relevant 

phrases were extracted from the captions and an algorithm called TFIDF (the product of term 

frequency and inverse document frequency) was used to identify points of interest.  The larger the 

TFIDF value, the more frequently a phrase appears in captions within the cluster and less frequently 

outside the cluster, suggesting a point of interest.  World Explorer is now available as an app for PC, 

iPhone and android.  The app covers all countries and has over 850,000 articles on the iPhone version, 

covering individual points of interest.  Maps and geolocation provide instant localised information on 

points of interest nearby.  

 

 

https://itunes.apple.com/gb/app/world-explorer-travel-guide/id381581095?mt=8
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Crowdsourced information from social media like Flickr has been used to quantifiably assess visitation 

and value as measures of cultural ecosystem services.  All of the literature reviewed on data mining 

suggested it was useful.  Wood et al. (2013) was the first study to ground-truth the use of data 

crowdsourced from social media to predict visitation rates.  They found their analysis of Flickr 

photographs corresponded well with empirical information about where people visited.  Richards and 

Friess (2015), likewise, concluded that photographs on social media are rapid and reliable as indicators 

of cultural ecosystem services.  Casalegno et al. (2013), in a study using photo-sharing website 

Panoramio, found that quantifying geo-tagged digital photos uploaded to social media was an 

effective metric for mapping the perceived aesthetic value of ecosystems.  This was based on the 

premise that images will be captured by greater numbers of people in areas that are perceived as 

being of higher aesthetic value.  Gliozzo et ŀƭΦΨǎ (2016) study of multiple online georeferenced digital 

photograph collections in South Wales supports Casalegno et ŀƭΩǎ findings through demonstration of 

the use of three photo sharing websites as a measure of degree of appreciation of a place.    Their 

study is particularly interesting for their comparison between the three websites: Flickr, Panoramio 

and Geograph.  Flickr was deemed to be the most successful in terms of pictures and contributions.  It 

was also found to be more focused on human environments and activities than Panoramio, which 

represented on more natural areas.  Flickr and Panoramio were thought to be more similar in terms 

of photo sharing behavior than Geograph.  Though it covers more territory than the other two used, 

Geograph was not considered as useful as Flickr or Panoramio for this type of study as its use of 

leaderboards, rewards and games may skew the results. 

Although a relatively new data gathering method, the main issues surrounding both primary and 

secondary virtual techniques are the same as those for the in-person ones.  Most of the same concerns 

over data quality, language, quantity, detail and selection apply to web-sourced information as to 

traditionally sourced public information (Brown et al., 2013).  Ensuring quality is one of the most 

frequently raised problems associated with virtually gathered information (VGI):  

άLƴƴƻŎŜƴǘ mistakes and intentional falsehoods can reduce not only the quality of the information, but 

also ǇŜƻǇƭŜΩǎ confidence in VGI as a legitimate source of Řŀǘŀέ (Mummidi and Krumm, 2008, p.215). 

Heywood et al. also allude to the difficulty of distinguishing valid responses from άǘƘƻǎŜ made by 

people just ΨǇƭŀȅƛƴƎ ŀǊƻǳƴŘΩ or wishing to bias the results one way or ŀƴƻǘƘŜǊέ (Heywood et al., 2001, 

p.248). 

For the use of photographic mined data from social media such as Flickr, Wood et al. (2013) highlight 

three factors that should be considered when analysing the data.  Echoing Heywood et ŀƭΦΩǎ concern 

that there may be uneven representation across social groups, they suggest that there could be biases 

in who is taking digital photographs and uploading them to social media websites.  They also note that 

some recreational activities are more suited to taking photographs than others.  Finally, they discuss 

a possible bias against visitors who travel shorter distances from home, as it has been found that the 

perceived value of a trip may influence whether an individual takes or shares photographs. 

Monitoring and evaluating the information being gathered is the only way to determine data quality 

and be ready to intervene and make changes in the process where necessary. 
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2.5  Making Decisions on Incorporating Participatory Asset Mapping 

The literature on using participatory methods is broadly in agreement on the benefits in adopting 

them.  Participatory methods foster integrated management by taking a wider approach to knowledge 

management and social learning (Stoll-Kleemann and Welp, 2008).  The two-way learning process is a 

driver of community development (Chalker, 1994) and a support to asset management Renn et al., 

1995; Thomas and Middleton, 2003).  Public participation is also part of the biosphere reserve concept 

(Stoll-Kleemann and Welp, 2008).  However, it has not always proven successful (Berkes, 2004).  

Sources of failure may be in implementation, for example failing to secure the commitment of the 

community (Songorwa, 1999) or by creating volunteer fatigue from over-involvement of the public 

(Wester Ross Biosphere, 2017).  Also, some fundamental concerns over the method should not be 

overlooked.  The subjectivity of public opinions has been described as an issue (Shin and Jaakson, 

1997; Bunruamkaew and Murayama, 2011), as have the homogenization of the public that can cause 

the loss of variation in perspectives (Agrawal and Gibson, 1999; Cooke and Kothari, 2001; Gray, 2003; 

Berkes, 2004) and concerns regarding access to participatory methods (Carver et al., 2000; Heywood 

et al., 2001; Burns, 2012).  Agrawal and Gibson (1999) and Carlsson (2000) propose taking a multi-

dimensional approach that views communities as diverse with multiple interests and 

interrelationships.  Achieving this is a challenge when undertaking participatory asset mapping.   

Four methods of incorporating public participation into asset mapping may be identified with 

reference to their potential for the representation of multiple interests.  Community-Engaged 

Mapping is beneficial for promoting discussion and collaboration among diverse groups in the 

identification of assets (Burns, 2012), but can result in a homogenised output.  To combat this, 

individually supplying participants with details of the exercise in advance and break-out groups can be 

facilitated.  Surveys are a quick way to gather input from a wide range of people, but have a 

notoriously low response rate that may not result in the reflection of the wide range of views.  

Interviews can produce multiple layers of detail, although they require a great investment in time.  

Geo-crowdsourcing is a potentially vast resource that is more time- and cost-effective than face-to-

face methods.  It can gather multiple viewpoints, providing there is a significant level of access for all 

(Carver et al., 2000).  The traps of underrepresentation of certain groups less likely to use the Internet 

(Carver et al., 2000; Heywood et al., 2001) and high levels of apathy or antipathy towards remotely 

sourced opinions (Carver et al., 2000; Reed and Brown, 2003; Brown, 2005; van Riper et al., 2012) 

must be considered.  In addition, there are data quality issues associated with this method (Mummidi 

and Krumm, 2008; Brown et al, 2013).  Ensuring multiple interests and valid data are gathered when 

geo-crowdsourcing requires close monitoring and evaluating during the process.  In the end, deciding 

how to approach the community for involvement in participatory mapping will predominantly be 

dependent on which the individual characteristics of the community favours, and on the resources 

available to conduct the activity.  With any method, enhancing the representation of the many 

dimensions of a community requires incorporation into planning. 

The strengths and weaknesses of each of the participatory methods discussed in this section are 

summarised in Table 1, below, to aid decision-making regarding which to use. 
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 Strengths Weaknesses 
Community-Engaged 
Mapping/Focus Groups 

¶ Inclusive of multiple 
groups 

¶ Conducted in a single 
session 

¶ Promotes active 
discussion 

¶ Can uncover diverse 
range of assets 

¶ Requires large space 

¶ Difficult to coordinate 

¶ Can conceal 
heterogeneity of 
community 

¶ Some voices may be lost 
in the crowd 

Surveys ¶ Can be distributed in 
large numbers 

¶ Quick and simple to do 

¶ Participants can 
contribute at convenient 
time 

¶ Can reach remote 
participants 

¶ Typically low response 
rate 

¶ No discussion between 
participants to develop 
ideas 

¶ Valuable information can 
get missed if questions 
ŘƻƴΩǘ ŘƛǊŜŎǘ ǘƻ ƛǘ 

¶ Open to 
misinterpretation 

Interviews ¶ High level of detail 

¶ New direction of enquiry 
can be instigated 

¶ Individual stories can be 
uncovered 

¶ Time-consuming 

¶ No discussion between 
participants to develop 
ideas 

Geo-Crowdsourcing ¶ Remotely accessed 

¶ Participants can 
contribute at a 
convenient time 

¶ Gathers multiple 
viewpoints 

¶ Requires few resources 

¶ Time efficient 

¶ User-friendly platforms 
available 

¶ Anonymity and privacy 

¶ Existing data can be 
utilised 

¶ Potentially vast resource 

¶ Lack of representation of 
some groups 

¶ Typically low response 
rate 

¶ Accessibility may be an 
issue 

¶ Potential data quality 
issues 

¶ Mistakes and intentional 
falsehoods by 
participants 

¶ No discussion between 
participants to develop 
ideas 

Table 1: Summary of strengths and weaknesses of different participatory methods. 
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3. Approaches to Asset Mapping 
 

3.1  The Whole Assets Approach 

The whole assets approach (Fuller et al., 2001) is a broad-based overview of all assets of all types.  It 

covers natural and cultural assets, as well as services and facilities.  Links beyond the immediate local 

area may also be explored.  This is an extensive and comprehensive method that represents the area 

as a functioning system, as is illustrated by Nordland aǳǎŜǳƳΩǎ Nature and Culture app, below. 

 

 

SHAPE Case Study: Nordland aǳǎŜǳƳΩǎ Nature and Culture App, Norway 

Nordland aǳǎŜǳƳΩǎ history, culture and nature app is an example of whole assets mapping.  It is an 

interactive map available as a free app for PC, tablet or smartphone.  The app guides users to natural, 

historical, cultural, archaeological and experiential assets, as well as viewpoints.  When the user clicks 

or taps on one of the colour-coded icons, they are provided with a picture and description.  The app 

is a user-friendly way of displaying assets identified in a whole assets approach because all of the 

information is visible but users can still be selective of the categories. 

 

Image: Nordland Museum. 

This may be a useful way to map assets in a whole assets approach that allows assets that are very 

different to be mapped alongside each other in an easily comprehensible way. 

 

 

https://vandringen.no/no/
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While comprehensive, there may be some specific local issues associated with mapping everything 

considered an asset, as North West Highlands Geopark discovered. 

 

 

SHAPE Case Study: North West Highlands Geopark Map Site Selection, Scotland 

North West Highlands Geopark is a social enterprise and charity run by the local community that 

incorporates the north of the Wester Ross Biosphere.  They undertook mapping of cultural assets as 

part of their development and business plan formulation, and also to inform design briefs.  Their 

methods combined desk-based review of the Historic Environment Record and community 

consultation through meetings, attendance at community events and community ƻǊƎŀƴƛǎŀǘƛƻƴǎΩ 

meetings.  Communities were asked άWhat is important to show off in our ŀǊŜŀΚέ  This information 

was collected verbally and recorded by Geopark staff.  They found that some sites were sensitive and 

showing them off was controversial, therefore the policy adopted was to avoid promoting sites where 

this was a concern.  To ensure community support, a brochure, leaflet and website with maps, images, 

poetry and written interpretation were created and feedback sought before publication. 

 

North West Highlands DŜƻǇŀǊƪΩǎ communities map.  Image: North West Highlands Geopark. 

Potential sites were similarly excluded from the Review of Nature Based Tourism Sites in the South of 

Scotland (Dunira Strategy and The Borders Foundation for Rural Sustainability, 2003).  It was noted 

that the Borders data set was noticeable for the number of sites which do not include SSSIs and where 

access was not already recognised or promoted.  It was recognised that a large number of sites were 


