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A B S T R A C T   

In order to formulate relevant understanding of key sustainability challenges, evidence-based decision-making 
relies on comprehensive data. While the complexity of producing and processing spatial data and the potential 
for biases are well recognised, the social process of making sense of data and its implications for societal uses is 
less analysed. In this article, insights of critical data studies are applied to study the production of, as well as uses 
and misuses of, the Finnish urban-rural classification. The classification structures Finland into three urban 
classes and four rural classes and offers an alternative to classifications that utilise administrative, municipal, and 
regional boundaries. The classification acts as a boundary object, functioning as a common reference for parties 
with varying information needs and interests. Using document analysis, as well as an insider action research 
methodology and our own experiences as data producers, this article aims to understand the processes of sense- 
making of data in the context of urban-rural classification and identify ways of improving related information 
systems and data practices. Intended and realised uses of the classification are analysed in order to identify 
different ways in which data producers and users make sense of data and justify the utilisation of the classifi-
cation. The process of sense-making starts from the planning of data production and shapes how data and 
eventually information system are formulated throughout the data cycle. Communication about the limitations of 
the classification remains an issue and highlights the nature of sense-making as a collective process wherein users 
are actively shaping data practices as they translate information systems into their own contexts. This also draws 
attention to the nature of information systems as inherently unneutral, inevitably affected by negotiations shaped 
by the various information needs.   

1. Introduction 

Addressing sustainability challenges related to megatrends – such as 
climate change, digitalisation, and urbanisation – requires reliable and 
comprehensive data in order to formulate a relevant understanding of 
past trends and the current situation, as well as to outline a desired 
development path and anticipate potential risks. Systematic and long- 
term data production of the key phenomena provides insight for polit-
ical plans and strategies and helps to assess the effectiveness of de-
cisions. Designing information system applications for such information 
needs calls for scientifically tested concepts that are comprehendible to 
decision-makers. The increasing and intensifying data production, as 
well as the availability of abundant data sources, have raised concerns 

that a mislink between the premises of data and their uses causes biased 
and unexpected outputs (Moats and Seaver, 2019). The growing field of 
critical data studies posits that this misconnection relates to the notion 
that social processes, in addition to the methods, instruments and other 
technologies, form an integral part of data production (Neff et al., 2017). 

The social process within data production – choices, negotiation and 
storytelling – constitutes sense-making around the aims, capabilities and 
audiences of data, and how the data are made (Neff et al., 2017; Lyy-
timäki, 2019; Lowery et al., 2020). Weick (1993) metaphorically likened 
sense-making to cartography. Mapmakers aim to represent a terrain, yet 
what they map depends on where and how they look and what they 
perceive to be relevant. Therefore, the number of potentially useful 
maps is indefinite and there is no one best map for any terrain. If the map 
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maker has been unsuccessful in acknowledging and communicating the 
crucial built-in premises and limitations of the map, or if the user has 
misunderstood or ignored them, the user may end up terribly lost. 

The complexity of producing and processing data and the potential of 
this complexity to cause biases are well recognised in many disciplines 
(Hand, 2018). However, the scope of data ethics is typically somewhat 
narrow and critique focuses on methodological self-criticism rather than 
methodological self-consciousness (Neff et al., 2017; Moats and Seaver, 
2019; Lynch, 2000). Although the contingency of data and under-
standing the implications of analyses are part of data researchers’ daily 
conversations and technical choices, the work of an ethically motivated 
individual data producer often does not address the ethical consider-
ations on institutional and societal scales (Neff et al., 2017). Further-
more, each discipline practices reflexivity with the tools of their own 
traditions, habits and social dynamics (Moats and Seaver, 2019). Car-
tographers and Geographic Information System (GIS) practitioners have 
not traditionally been particularly eager to evaluate the social conse-
quences of their work and technology (Dalton et al., 2016). However, 
critical geographers, including Harley (2001), Wood (2010) and 
Crampton (2010), have studied how maps and geographic information 
are inherently part of political programmes, as well as the geographic 
circumstances and positionality of data producers. Nonetheless, GIS 
remains among the information systems utilising such analytical tools 
which tend to create distance between data producers and users and 
obscure the reality of those generating the data from those applying it 
(Dalton et al., 2016). 

To address these issues, the emerging field of critical data studies 
claims to encompass ‘the types of research that interrogate all forms of 
potentially depoliticized data science and to track the ways in which 
data are generated and curated, and how they permeate and exert power 
on all manner of forms of life’ (Iliadis and Russo, 2016, 2). Critical data 
studies call for attention to subject formulation within information 
systems and a critical exploration of where the interpellation of the in-
dividual appears in organisational data practices. Through that, spaces 
for improvement and alternatives can be found (Dalton et al., 2016). The 
four key critiques in critical data studies are: ‘[1] data are inherently 
interpretive, [2] data are inextricable from context, [3] data are medi-
ated through the sociomaterial arrangements that produce them, and 
[4] data serve as a medium for the negotiation and communication of 
values’ (Neff et al., 2017, 85). 

In this paper, we apply insights from critical data studies to the roots 
of spatial data production and use, and aim to contribute to deploying 
more transparent, ethical and effective data practices, as well as more 
legitimate ways of using spatial data and functional information sys-
tems. Here, we define information systems as objects that are formulated 
in the data cycle, consisting of social, technological and material con-
ditions. We study the process of sense-making from the inside of an in-
formation system using the context of the Finnish urban-rural 
classification (see Section 4). Part of an EU-wide effort, such classifica-
tions aim to capture the peri-urban transition zone between urban and 
rural zones based on, for example, population density (Piorr et al., 
2011). Practically, the everyday life of inhabitants around larger cities 
takes place in functional areas, comprising of a larger city and sur-
rounding smaller municipalities, where daily functions are interwoven 
(OECD, 2012). People often live in one and work in another, traveling 
between municipalities as part of their daily commute. The Finnish 
urban-rural classification categorises this dynamic and displays it on a 
map. 

The methodological approach, insider action research (Coghlan, 
2007), captures a unique perspective on information systems. It com-
bines a profound understanding of the premises of information systems 
and their formulation – everyday data practices – with their 
self-conscious reflection and contributions to improving their trans-
parency and social accountability. The research questions are as follows: 
(1) What kind of embedded sense-making shapes spatial data practices 
and information system formulation? (2) Are there differences between 

the intended and communicated purposes and the realised uses of the 
Finnish urban-rural classification, and if there are, why? 

2. Theoretical rooting 

At first glance, data are seen as being before the fact, a starting point 
for further interpretation and evolved forms of information, knowledge 
and wisdom. This kind of unproblematised, shared sense of starting with 
data often leads to an underlying assumption that data are fundamen-
tally transparent and self-evident, which, together with zeal for more 
and more data, can lead to faith in their neutrality, autonomy, and ob-
jectivity (Gitelman and Jackson, 2013). The process of data production 
is commonly treated as a flat, lifeless and homogenous affair not influ-
enced by place or time (Dalton et al., 2016). The idea that a ‘data set’ is 
the clean and finished result of collected and processed ‘raw data’ is, in 
this regard, misleading, as data are never raw, settled nor final. Rather, 
data are an object of an ongoing planning, generating, processing, 
analysing, publishing, using and reusing cycle embedded in social and 
institutional structures and practices. Data do not just exist, they need to 
be constructed and made sensible as data in order to exist and function 
as such, which entails a social, collective base (Gitelman and Jackson, 
2013). Here, we conceive data as a product of socio-technological and 
material arrangements of the data cycle (e.g., Carlson, 2014). 

When data are made openly available through an online user inter-
face, actors can utilise it for their own purposes without specifically 
consulting the party managing the data. Challenges arise when there are 
differences in interpretation as a result of different backgrounds (Star 
and Griesemer, 1989). Whether or not one grants superiority to pro-
fessional viewpoints, making sense of the open data remains a collective 
process (Neff et al., 2017) in which the information system acts as a 
boundary object that is ‘an analytic concept of those scientific objects 
which both inhabit several intersecting social worlds […] and satisfy the 
informational requirements of each of them’ (Star and Griesemer, 1989, 
393). In other words, an information system acts as a boundary object 
when it supports the development of mutual understanding and 
communication between different actors (ibid.). Fig. 1 summarises the 
conceptualisation described above. It illustrates how, in addition to the 
interpretation phase of the data cycle, the process of sense-making 
actualises throughout the data cycle, in context framing, and in the 
shift of the information system to act as a boundary object. 

Information requirements in the urban-rural dichotomy are related 
to environmental, political and institutional differences between local 
circumstances, which calls for context-specific techniques for differen-
tiating between the ‘peri-urban’ transition spaces and the urban and 
rural spaces (Mortoja et al., 2020). In the EU, the procedure of classi-
fying space is tied to larger socio-technical practices which bring 
together a vast number of organisations and individual actors with the 
goal of constructing regional development paths and specificities 
(Luukkonen and Moisio, 2016). The role of the rural typology is to 
function as a reference point for rural development policy planning, as 
rural development programmes and other similar EU strategies require a 
rural typology which recognises the spatial multi-dimensionality and 
heterogeneity with enough agreed denominators to make comparisons 
between regions possible (Van Eupen et al., 2012). 

GIS technology commonly acts as an interdisciplinary platform for 
sharing data (DiBiase et al., 2006). The nature of spatial data also allows 
for a collaborative approach because they are widely used across 
different sectors (ibid.) For example, the practice of translating policies 
into the language of information systems, in this case a spatial classifi-
cation, benefits from the involvement of stakeholders as it both increases 
commitment and brings non-technical expertise to the process (Elba-
kidze et al., 2015). Stakeholder participation has been identified as a key 
constituent of collaborative learning in spatial planning, a purpose of 
which is to identify a collectively agreed upon frame for approaching a 
situation and guide decision-making (ibid.). 

U. Saastamoinen et al.                                                                                                                                                                                                                         



Land Use Policy 120 (2022) 106231

3

3. Materials and methods 

In this article, we engage in a particular type of action research: in-
sider action research (Coghlan, 2007). Insider action research has its 
own dynamics which distinguish it from an external researcher 
approach and provide both benefits and challenges for researchers 
employing it. In the analysis, we engage spatial data scientists in 
retrospective reflection of their work in order to uncover features of data 
practices that tend to remain invisible from the outside (Karasti and 
Blomberg, 2018). 

To manage the interlocking challenges of the methodology, we have 
implemented the three requirements suggested by Coghlan and Bran-
nick (2005). First, insider action researchers need to build the insights 
on the closeness they have with the subject and setting, while keeping 
enough distance to observe things critically, humbly and enable new 
insights and data practise development to actualise. Second, they have 
to hold a dual role as members of their organisation on one hand and as 
action researchers on the other, and must recognise the consequent 
ambiguities and conflicts that can arise between the two. Third, they 
also have to manage organisational politics and relationships and bal-
ance the requirements of, for instance, their future career plans with the 
requirements of successful action research. Regarding the third chal-
lenge, it is worth noting that a critical approach may increase the risk of 
offending other researchers, as all scientific research is broadly critical, 
and therefore creating a separation between those who utilise critical 
theory and those who engage in diligent empirical research (Dalton 
et al., 2016). The integrity of insider action research is founded on un-
derstanding the context, reasonable judgement, responsible action, as 
well as the quality and transparency of collaboration, the action research 
process itself and its outcomes (Coghlan, 2007; Shani and Pasmore, 
1985). Such critical realist transcendence provides the guidelines and 
criteria for a rigorous epistemology and contributes to high-quality ac-
tion research processes (Coghlan, 2007). 

The research team in this study consists of seven individuals: four 
environmental social scientists with a transdisciplinary background and 
three spatial data scientists and information system developers. The 

researchers are affiliated with three units of the Finnish Environment 
Institute, a multidisciplinary government research and expert organi-
sation, inter alia, developing and maintaining national-level spatial in-
formation systems. Self-awareness of the limitations and capabilities of 
the data was a critical starting point for this study, which is based on a 
case study approach with the aim of painting an in-depth picture of 
relevant factors influencing certain processes or phenomena (Flyvbjerg, 
2006). We analyse the experiences, results and different types of docu-
mentation from the information system development process of the 
Finnish urban-rural classification to understand the process of 
sense-making in the case and identify ways of improving the related data 
practices. 

The key materials are described in Table 1. Self-observation and 
material accumulated during the article process are parts of the insider 
action research approach. In addition, we analyse records of internal 
communication and materials from planning meetings related to the 
preparation of both the first version of the classification (Helminen 
et al., 2014) and the updated version (Helminen et al., 2020). These 
records include a feedback survey from 2012 sent to ministries, mu-
nicipalities, universities, governmental and non-governmental in-
stitutions, regional councils, and various interest groups. Feedback was 
also collected in a stakeholder workshop about the users and uses of the 
classification organised for various ministries in 2014, as well as ad hoc 
feedback being received from stakeholders. Unpublished documents 
were gathered from the archives of the developers of the classification. 

Public documents were collected by searching various databases – 
including Google Scholar, Scopus and Ebsco Discovery Service – which 
reference Helminen et al.’s (2014, 2020) reports. In addition, inquiries 
were made into national databases for ministries and institutes (e.g., 
repositories of the government, the Ministry of Social Affairs and 
Health’s administrative branch organisations, the Finnish Environment 
Institute and universities of applied sciences). Furthermore, a Google 
search was conducted in order to find publications such as planning 
documents. The keywords used in the search were ‘kaupunki-maaseu-
tuluokitus’ and ‘kaupunki-maaseutu-alueluokitus’, variations of the 
Finnish equivalent of the urban-rural classification. References to 

Fig. 1. The conceptual framework illustrating the process of sense-making (in turquoise) within information system formulation. The dashed-line boxes (1− 4) 
contain the four key critiques (based on Neff et al., 2017, 85) made in critical data studies. 
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municipal strategies and regional programs were also used as well as 
names of individual classes of the classification. The aim of the docu-
ment and content analyses was to provide empirical evidence of the data 
practices, information system development process and the actual uses 
of the classification. Due to a vast number of different sources utilising 
the classification, the document analysis of the uses is not exhaustive. In 
the analysis, the documents were classified by the type of document (e. 
g., journal article, strategy or policy document, or thesis). The docu-
ments were also classified by their main topic (health and wellbeing, 
land use etc.) and how the classification was utilised in the publication. 

4. The Finnish urban-rural classification system 

Finland has the lowest population density in the European Union (18 
people per square kilometre), placing almost the entirety of the country 
in the predominantly rural category if thresholds suitable for EU-level 
examinations are used (Piorr et al., 2011; Van Eupen et al., 2012). 
Finland’s national spatial classifications have previously relied on sta-
tistics based on administrative boundaries. As municipalities have been 
annexed into larger entities constituting both urban and (in some cases, 
vast) rural areas, classifications based on municipal boundaries have no 
longer been able to distinguish the differences in spatial development 

Table 1 
Materials and methods used in this study and their contribution to research questions.  

Material Description Type of data Methods employed Contribution to 
research questions 

Collaborative observations 
(collected from May 2020 – 
January 2021) 

Self-observations and materials 
collected by the researchers 
during the process 

2 internal workshops, 8 meeting 
minutes 

Insider action research methodology RQ1 and RQ2 

Statistical data (Helminen et al., 
2014, 2020) 

Data describing the classification 
compiled by Statistics Finland 
and the Finnish Environment 
Institute 

A typology of 7 land use classes Geographic Information System (GIS) 
analysis 

RQ1 and RQ2 
(intended uses of the 
classification) 

Unpublished documents and 
correspondence (produced from 
2012 to 2020, collected in 
autumn 2020) 

Material produced during the 
development of the classification 

Unpublished meeting materials, a 
survey, a workshop, minutes and 
unofficial correspondence with 
stakeholders, emails 

Document analysis RQ1 and RQ2 

Public documents (searched in 
August 2020) 

Research outputs (grey reports, 
scientific studies), national or 
regional strategies, and policy 
documents 

132 documents which utilise the 
classification 

Content analysis focusing on the 
different ways the classification has 
been utilised 

RQ1 and RQ2 
(realised uses of the 
classification) 

Media articles (searched in August 
2020) 

Media discussion focusing on the 
urban-rural classification 

A collection of articles giving an 
overall picture and 3 articles selected 
for detailed analysis 

Content analysis focusing on the 
misinterpretation of the 
classification in the media in a 
specific case 

RQ1 and RQ2 
(realised uses of the 
classification)  

Fig. 2. The Finnish urban-rural classification (SYKE, 2021).  
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within municipalities (Ministry of Agriculture and Forestry of Finland, 
2006). Creating a regional classification based on spatial data enabled 
the utilisation of available GIS materials and the identification of various 
regions regardless of municipal boundaries. The Finnish urban-rural 
classification uses threshold values suitable for capturing the func-
tional areas and the nature of EU-wide peri-urbanisation phenomenon in 
Finland. The classification structures Finland using seven regional 
classes (see Fig. 2) and offers a more spatially accurate alternative to 
previous classifications. The classification was first published in 2013, 
representing the 2010 urban-rural situation in Finland, and was updated 
in 2020 with data from 2018. 

The Finnish urban-rural classification utilises extensive spatial data, 
including building and dwelling registers, road network data, and land 
use and coverage data, which are collected, managed and refined by 
different government agencies. The classes are a result of a series of GIS 
data analyses that present the regional occurrence of phenomena char-
acteristic to predefined area types. The classification is based on the 
prior trisection of rural areas identified in the municipality-based clas-
sification (Ministry of Agriculture and Forestry of Finland, 2006). In 
addition to the classes identified in the trisection, the GIS-based 
approach highlighted the need to recognise new classes in the inter-
mediate areas between urban and rural areas. Since the boundary be-
tween urban and rural areas is by no means unambiguous, new classes 
were added in between to increase the classification’s flexibility. The 
peri-urban areas and local centres in rural areas reduce the contrast of the 
previous delineation of urban and rural areas and the extent of urban 
areas. 

In the urban-rural classification, population centres with more than 
15,000 residents form cities. The urban area is divided into the core 
urban area and the peri-urban area. The core urban area, in turn, is 
divided into the inner and outer urban area. The outer boundary of the 
core urban area is an estimate of the city’s continuous, densely built-up 
and detail planned area based on area density. Rural areas are divided 
into four classes, three of which – rural areas close to urban areas, rural 
heartland areas and sparsely populated rural areas – are named after the 
classes in the prior trisection (Ministry of Agriculture and Forestry of 
Finland, 2006). Local centres in rural areas, which are the largest popu-
lation centres in the rural areas, have been introduced as a fourth 
category. Rural areas close to urban areas are areas with rural character 
that are functionally connected and close to urban areas. These areas are 
delineated in relation to urban areas. The area class describes the wider 
functional commuting area of cities. Rural heartland areas are either 
areas strongly focused on primary production or relatively densely 
populated areas with diverse functions. Rural heartland areas are rela-
tively far from large centres as their boundaries are outside the rural 
areas close to urban areas. Sparsely populated rural areas lack diversity in 
terms of local economic structure, the residential structure is dispersed, 
and population centres are sparse with vast uninhabited areas between 
them. 

By utilising the classification, a division can be made between urban 
and rural areas. The classification also gives due consideration to the fact 
that the boundary between urban and rural areas is ambiguous, which 
means that an intermediate zone, where elements of both intermingle, 
can be formed between them. The area classes can be combined 
depending on the needs and purposes of the structural specifications. For 
example, cities can be examined strictly from the perspective of core 
urban areas or, on a larger scale, by considering the entire physical and 
functional area. 

5. Results and discussion 

In this section, we analyse and discuss the findings following the 
structure of theoretical conceptualisation illustrated in Fig. 1. We start 
from the sense-making process during the preparation of the classifica-
tion, focusing on the planning, generating, processing and interpreting 
phases of the data cycle. This is followed by an examination of the 

varieties of uses and misuses of the classification and the related aspects 
of sense-making during the publishing, using and reusing phases of the 
data cycle. We then shift towards observing the characteristics and dy-
namics of the classification as a boundary object before turning to reflect 
on the future development needs, representing the phase where the data 
cycle is about to enter a new round. 

5.1. Sense-making during the preparation of the classification 

The urban-rural classification was created by an expert team from 
the Finnish Environment Institute and the University of Oulu to support 
the setting and monitoring of rural and regional development goals 
(Helminen et al., 2014). Primarily, the classification aimed to respond to 
the information needs of the ministries that funded or steered the 
development of the classification: The Ministry of Agriculture and 
Forestry, the Ministry of Economic Affairs and Employment, and the 
Ministry of the Environment. However, the wider potential of the clas-
sification for research use and variety of other purposes was also rec-
ognised during the preparation process. Representatives of the three 
ministries formed a steering group, ensuring active communication be-
tween the funders and producers of the classification. In addition, six 
specialists from universities and research institutions took part in the 
steering group along with Statistics Finland, a responsible authority for 
official statistics. Other stakeholders and potential users, identified 
during the preparation, were asked to provide feedback on a draft of the 
classification in a survey conducted in 2012 and invited to a workshop 
organised in 2014. In addition, the classification was featured in media 
articles, focusing on both the classification itself and using it as a tool to 
describe other issues. Some of the media articles covered the views of 
classification developers and some were independent commentaries. 
The developers have also received and responded to numerous bilateral 
queries relating to the classification and its use. 

One of the main aims of the classification developer team was to 
choose a scale which would look clean and clear-cut on a national map. 
‘Cleaning up’ the map, which was done after the technical model had 
been executed, demonstrates the intention of the team to create a clas-
sification suitable for characterising areas and not place-based phe-
nomena. According to Helminen et al. (2014), the urban-rural 
classification is best suited for regional-scale analyses and compari-
sons between areas. The classification aims to identify areas instead of 
categorising places, meaning that places cannot be accurately observed 
without taking the areas surrounding them into consideration. 
Furthermore, the classes exist in relation to each other, meaning, for 
instance, that some of the boundary values are not absolute but relative. 
According to the developers, the classification best fits the generalisa-
tion level of a national map and is best visualised on this level. As a 
result, the classification is not well suited for detailed local-level ana-
lyses (ibid.). 

Another important objective in the making of the classification was 
that it could be overlayed and combined with other GIS datasets and 
typologies in order to identify new types of areas inside urban and rural 
structures (Helminen et al., 2014). Hence, the publicly communicated 
purposes of the classification include functioning as a starting point for 
GIS analyses that support the needs of regional development and master 
planning in large municipalities. It can be, for example, used to identify 
economically vulnerable areas in risk analyses and examine develop-
ment trends. The spatial aspect of the classification enables regional 
planners to visualise the information. In addition, it has been publicly 
declared that the classification, like the preceding trisection, can be used 
as a background variable for research purposes, or as a tool for distrib-
uting state subsidies or renewing the state subsidy systems. Further-
more, it can be utilised as a compilation of statistics on different themes 
and areas. 

According to the developers, the classification aimed to mirror 
people’s conceptions of different landscapes as neutrally as possible. 
Therefore, the term ‘neutrality’ was regularly used in the process. For 
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example, the cooperation was described as ‘neutral’, the development 
was ‘independent from policies’ and therefore ‘neutral’, and the class 
names were ‘as neutral as possible’. However, the sense-making in the 
interface had an impact on contextualising what is actually considered 
‘neutral’. According to the developers, the choices were typically 
considered from the point of view of how they impact the end product, 
not from the perspective of how the end product impacts the potential 
uses or their implications. Additionally, the dominance of technical and 
material preconditions shaped the negotiations. Limiting the discussion 
merely to the existing data and what can be done with them expels the 
opportunity to form a comprehensive understanding of the phenome-
non. A particular point of negotiation between the steering group and 
producers, and within the development team, was the question of 
deciding when the output is finished, when it is ‘close enough’. This was 
typically decided by a leading member of the development team, who 
often were not the ones processing the data. The need for illuminating 
the phenomenon in real life also affected the changes made between the 
initial development and the updating processes. 

Yet another of the communicated aims of the classification was to 
offer a nuanced tool for portraying a continuum from urban to rural, 
which is a clear and intentional break from the heavily politicised urban- 
rural dichotomy. The concept of rurality, based both on statistical in-
dicators and subjective storytelling, is socially constructed and often 
challenged (Halfacree, 2007; Lowery et al., 2020; Muilu and Rusanen, 
2004; Van Eupen et al., 2012). There are only a few undisputed and 
commonly agreed upon indicators of what is ‘rural’, such as being a long 
distance from urban settlements and having low population density. In 
addition, what constitutes ‘peri-urban’ is also dependent on people’s 
views, and understanding how people make sense of the interface be-
tween urban and rural is crucial for making informed policy decisions 
(Zlender, 2021). 

Consequently, the names of the classes were a common topic of 
discussion, both within the development team and with funders and 
other stakeholders. Negotiating common ground was an essential part of 
naming the classes. The lack of a similar spatial classification approach 
in international literature led the development team to an iterative 
method of refining terminology. For example, ‘reunakaupunki’ (edge 
city) was found to be negatively charged, whereas ‘pikkukaupunki’ 
(small city) was considered to embody hierarchies, and thus, both terms 
were discarded. Questions about the naming of the classes (e.g., the 
differences in sparsely populated areas vs. sparsely populated rural 
areas), as well as the discussion within the development team about 
neutral terminology, reflect an understanding of the political nature of 
the issue and an attempt to distance the classification from politics. 
However, the urban–rural juxtaposition is deep-rooted in the informa-
tion system, and the development team admits that they themselves, as 
users of the classification, have likely reasserted the dichotomy, for 
instance, when calculating and communicating the degree of urbanisa-
tion in Finland. 

5.2. Varieties of the uses of the classification 

The classification has been used in national, regional, and municipal 
strategies and policy documents such as the National Rural Policy Pro-
gramme, several regional strategy and vision documents, and municipal 
rural and local development programmes, as well as in research reports. 
It has also been utilised in field-specific research articles and in educa-
tional and background materials for spatial planning at national, 
regional, and municipal levels and been part of many theses (see Ap-
pendix A). The classification has most often been used in the analysis of 
different spatial phenomena or in defining and illustrating observed 
areas, most often rural areas in Finland (see Appendix B). Diverse dis-
cussions in media articles have typically had a place-based focus. 

In addition to the operative use in the funding ministries, the clas-
sification was recognised to have the potential for research use and use 
in other administrative branches that operate on different geographical 

scales. According to internal documentation, the classification could be 
applied to study almost an open-ended array of topics. In this sense, the 
realised uses are in line with the anticipated uses. The public documents 
using the classification portray a variety of topical issues, phenomena 
and megatrends. The classification has often been used in reports and 
research articles related to health and well-being, with an emphasis on 
the social and health reform that has been an ongoing policy topic in 
Finland in recent years. Other timely topics, such as fuel tax and 
deductible commuting expenses, also appear in the uses. In addition, the 
classification was used to identify the potential impacts of megatrends 
such as population ageing, urbanisation and climate change, including 
carbon emissions related to urban structure, household consumption, 
car use, solitary living, and providing digital and moving services in 
rural areas. The topics typically discussed either the differences between 
urban and rural areas or were delimited to rural areas. Sparsely popu-
lated rural areas were studied more often when compared to the other 
classes. 

However, the developers did not fully anticipate that the unsuit-
ability of the classification for detailed local-level analyses turned out to 
be somewhat counter-intuitive for some users who used the classifica-
tion to describe specific locations. For example, a researcher from within 
the same discipline popularised the classification in a column for one of 
the most popular Finnish newspapers, pairing it with a request for place- 
based policy. While the intended message of the researcher is open to 
interpretation, the chosen wording made it susceptible to misunder-
standing. As readers make sense of material from their own perspectives, 
the researcher in question also becomes a participant in the sense- 
making process, one whose words are implied to have a certain au-
thority on the matter. 

A risk of misuse also emerges when the findings of the publications 
related to the classification are taken out of scale or context and when 
the classes are renamed. A research article by Ottelin et al. (2015) 
analysed residents’ carbon footprints in both new and existing housing 
stock in inner-, outer- and peri-urban areas based on the Finnish 
urban-rural classification. The results of the study were displayed across 
news media and translated into the Finnish equivalents of city centres, 
dense single-family housing areas and loosely built detached-housing areas. 
The news claimed that carbon footprints are bigger in housing located in 
city centres rather than in more sparsely populated areas although the 
urban-rural classification does not define city centres. The data were 
further misused when an interest group for housing construction issued 
their own statements with implications for housing policy referring to 
the article. 

The classification has also been used to define rural areas and issue 
public support for businesses in rural settings and shops in sparsely 
populated rural areas – another example of place-based use. The allo-
cation of funds based directly on the classification not only means it is 
being interpreted politically, but that it might also influence political 
decision-making. These instances illustrate that political considerations 
cannot be disentangled from spatial data. Regarding national, regional, 
local and municipal policies and planning, the classification has 
appeared in the development strategies of a variety of actors, especially 
concerning rural areas (e.g., the rural strategy of the Evangelical 
Lutheran Church of Finland), the national strategy for sparsely popu-
lated rural areas, and in regional, local and municipal strategic pro-
grammes throughout the country. In addition to use in policy 
documents, the classification has been a medium of political argumen-
tation in unofficial public communication. Despite the developers’ ef-
forts to firstly highlight the continuum between the classes and secondly 
to emphasise that the classification portrays a national-level phenome-
non, user argumentation tended to merge the three ‘rural’ groups, 
strengthen the urban–rural dichotomy and limit the scope, in some cases 
even to a municipal or local level. In other words, the choices made in 
negotiating the scale and the level of generalisation enable the classifi-
cation to be used as a political instrument. 
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5.3. The classification as a boundary object 

The tensions between how people perceive and understand the 
utility of the classification highlight its role as a boundary object that 
people approach from different perspectives. The developers acknowl-
edge that the intuitive interpretation of the classification might prove 
problematic because the boundaries between classes are not visible on 
real terrain. In addition, the relative nature of the classes means that a 
certain location might have moved to a different class in the updated 
2020 version of the classification but not necessarily because the prop-
erties of that location had changed, but because the area surrounding it 
had. In comments gathered from users, some say that, based on their 
intuition, the boundaries between classes have been wrongly placed (the 
experience-based approach). Others question whether the thresholds 
used for categorising classes are an appropriate standard and whether 
they have been properly justified (the technical-scientific approach). 
However, others state that the ‘cleaning up’ of data should be elimi-
nated, which goes against the idea and communicated purpose of the 
classification. 

Reflecting on the user comments above, it would be incorrect to 
declare that some actualised uses of the classification are unexpected for 
everyone because they are only unexpected from the perspective of the 
developers who did not foresee all ways in which people from different 
organisations and using different information systems might use the 
classification. The documentation of the classification (Helminen et al., 
2014) states that the scale chosen for the classification has implications 
for how it can be utilised, and yet commentators have expressed a desire 
to utilise the classification in other ways. Dialogue between users and 
creators is the key to navigating and managing expectations, uses and 
misuses around the classification. 

The tension between different information systems in the adminis-
trative organisations is particularly obvious in the incompatibility of 
spatial data with other types of administrative data, a common issue 
according to both the documents and the queries about the suitability of 
the classification for different tasks that its creators have received. The 
310 Finnish municipalities (in 2020) are required by law to provide a 
host of services ranging from education to waste management. Munic-
ipalities are also responsible for land use planning within their admin-
istrative borders, as mandated by the Finnish Land Use and Planning 
Act. Municipalities are highly autonomous in how they choose to 
conduct their responsibilities and manage their finances. The classifi-
cation challenges the traditional role of municipalities as administrative 
units because it relies on a different kind of information system to pro-
duce its data. In fact, while municipalities did comment on the results 
and produced certain primary data, they have not been mentioned as 
potential beneficiaries of the classification in the document which de-
scribes various recognised uses. 

As Dalton et al. (2016) have argued, to enable spatial data scientists 
to understand how their work engages with different uses and society, it 
is crucial to consider on what terms people are involved in the existing 
structures of the data cycle. Power asymmetries between different roles 
in the data cycle have a major impact on the sense-making process. 
Having governmental organisations as both steerers and producers 
easily obscures the fact that the classification was produced by a rather 
small team of individuals. The dynamics between individuals – deter-
mined by their position, discipline and expertise within their respective 
disciplines, the authority they possess in the project’s management, and 
also their personality traits – influence the negotiation process and its 
outcomes. Similarly, organisations have certain roles, aims and re-
lations. In an internal workshop, the developers described how they felt 
they had a mediating role in the process, balancing differing anticipa-
tions. Though the developers were relatively accustomed to acting in the 
science–policy interface, the different expectations, traditions and 
pressures of the pre-shaping disciplines left their role in the scien-
ce–policy interface unclear. Political and other lobbying were identified 
as being present in the discussions and it was obligatory for the output to 

be acceptable to the funder. 
The classification constitutes a phenomenon of a state initiating a 

transdisciplinary process to reimagine its territory as independent of 
administrative municipal boundaries, which is made possible by spatial 
data meticulously collected by government agencies. The information 
needs that the classification responds to are themselves a result of ne-
gotiations between multiple parties at both national and EU level. This 
highlights the importance of communication on what kind of sense- 
making is embedded in the data practises of the classification develop-
ment and how individual users imagine space as they interpret the 
classification. 

While the meaning of the Finnish urban-rural classification varies 
according to interpretation, it has enough similarities to be recognisable 
across different social worlds. Therefore, the classification acts as a 
boundary object; a shared frame and common reference point for people 
coming from diverse backgrounds with differing information needs and 
interests in the classification. The power of the classification as a 
boundary object is its ability to ‘translate across ’context cultures’, 
establishing new channels of communication’ (Neff et al., 2017, 90). 
Every actor creating, developing or utilising the classification therefore 
makes sense of it in their own way while maintaining enough overlap so 
as not to lose shared meanings. 

5.4. Future development needs 

The classification is built on an existing information system and the 
data used to create the classification is also a result of similar processes 
of varying reflection and iteration. The communicative nature of 
boundary objects compels one to recognise that the ‘creation and man-
agement of boundary objects is a key process in developing and main-
taining coherence across intersecting social worlds’ (Star and Griesemer, 
1989, 393). Similarly, Neff et al. (2017) argued that one must not 
separate the data construction process (the creation of the classification) 
from its applications (how users engage with the classification) as this 
risks losing effective pathways for communication. As they argued, 
sometimes human interaction is needed to define a ‘relevant’ context 
because the context is not always self-evident. The fact that the funders 
wished to preserve the names of rural classes from the prior trisection 
exemplifies how the act of creating the classification is not only a 
technical task but also communicative in nature, inevitably shaping the 
outcome. 

The urban-rural classification does not only respond to and fulfil 
different information needs, but it is also a result of the current infor-
mation system and the data available within. The method of analysis 
chosen to calculate the classification excludes factors absent from offi-
cial statistics even if the steering group wanted them included during the 
update. For example, residential multi-locality is a well-recognised 
phenomenon and has been studied in Finland in the context of multi- 
local working (Lapintie et al., 2018) and free-time residences (FCG, 
2016). An estimated 2.4 million people (44% of the population) spend 
time at a free-time residence annually, and an average free-time resi-
dence is occupied for 79 days per year, mostly during the summer 
(ibid.). The classification’s focus on functional connections between 
classes is a choice resulting from the material and technological limi-
tations and capabilities, as well as the social process, of sense-making. 
The result, in turn, shapes the information system. Excluding 
multi-locality, regardless of its well-known status, is an example of how 
sense-making and negotiation in data practices influence the resulting 
information system. 

Regarding future use, tensions exist between a tool characterising 
areas and displaying a phenomenon on a national level and a desire to 
use it in a place-based manner. Utilising the classification simply 
because it is available and cost-efficient remains a possibility in regional 
politics even if the classification is not suitable for place-based funding 
allocation. On the other hand, a tool for examining regional differences 
can be crucial in aiding the transition to more sustainable transportation 
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and mobility systems (e.g., in adopting a regional fuel tax system). A 
particular risk of using the classification and its future updates in 
development strategies and monitoring is that the perceptions of ‘urban’ 
and ‘rural’ change over time. The classes are situated in relation to other 
classes and the boundary values in future updates may not be fixed, 
meaning that classifications from different years are not entirely com-
parable. This has implications for longer-term monitoring of the phe-
nomenon. Furthermore, geodemographic analyses originally developed 
for the public sector have increasingly been adopted by the marketing 
industry and utilised even on individualised scales (Dalton et al., 2016). 
The differences between the perspectives of businesses and other actors 
of data add yet another layer to the reflection of data practices. 

In future, the classification will continue to be used as a basis for the 
regional division in rural development programmes (e.g., Centre for 
Economic Development, Transport and the Environment, 2021). It is 
also being used in a 12-million-euro action plan for sparsely populated 
areas (Finnish Government, 2021). A successful mitigation of current 
and future information needs requires communication about the suit-
ability of the classification for declared needs as they arise. The 
importance of communicating possible limitations and how the results 
should be interpreted cannot be overstated. 

A summary of contemplations aroused by the insider action research 
process and reflections on the development needs was gathered from the 
developers of the classification during this study. Overall, the process 
evoked reflection of the benefits of recognising and monitoring the so-
cial aspects within data practices affecting the classification and its uses. 
Its importance has increased as co-productive elements have become an 
increasingly common part of spatial data production processes. The 
developers argued that co-production, including the involvement of an 
extensive steering group and other stakeholders, and emphasising the 
data production as a social process, does not only increase transparency 
and openness, but also enhances the quality, relevancy, and usability of 
the data products. Additionally, an acknowledgement of the social as-
pects as an integral part of data production along with the insights of 
critical data studies has the potential to enhance the uses of co- 
productive methodologies. Furthermore, the developers contemplated 
that a critical reflection improves the use of the classification and 
highlights its inherent limitations. 

While the technical processes, the characteristics of data and the 
responsible organisations have been well-described in metadata and 
reports, paying more attention to documenting and reporting the social 
aspects is considered necessary. Reporting would benefit from including 
more systematically compiled descriptions of the workshops and high-
lighting the discussions, explaining the rationality and inclusion and 
exclusion criteria behind choices, as well as describing feedback and 
how it was taken into account. Alongside technical process charts 
typically incorporated in reporting, there could be a chart of the social 
process of the development that would describe how it proceeded in 
different phases of the data cycle. More comprehensive documentation 
of the process was found to be especially necessary as the aim is to make 
data products that are used across all sectors and have long-term societal 
effects. This can prove to be resource consuming and should already be 
considered in the planning and budgeting phase of the data cycle. 

Opening the code used in the updated classification has been 
considered within the development team. The initial classification was 
made with proprietary ArcGIS software with distinct phases of work, 
whereas the updated one is an integrated model coded with open-source 
programming software R, which would enable opening the code. 
Opening the source data has also been discussed but their use is partly 
restricted and secured by Statistics Finland as they include personal 
data, which prevents their open distribution. Thus, opening the code 
would only give users a more detailed description of the method. 
Furthermore, a sentiment analysis of how the classification serves 
different situations as the data and phenomena change over time would 
benefit the long-term use of the classification methodology. 

On a more general level, methodological self-consciousness within 

all data-driven disciplines enables more meaningful dialogue in a world 
where an increasing amount of data become available, and where people 
become more used to using and reusing data independently and inter-
acting within different information systems. Methodological self- 
consciousness makes it possible to move away from treating data as 
neutral and inherently without meaning. Enabling meaningful dialogue 
between actors requires recognising that not only is meaning constantly 
negotiated and renegotiated in the process of a user utilising data, but 
also that sense-making starts from the moment of planning data pro-
duction, and shapes how data are formulated throughout the data cycle. 
The responsibilities of data managers and developers are also negotiated 
in this dialogue with stakeholders and users. An awareness of data 
production as a series of dialogues ultimately improves the ability of 
data to function as a boundary object, a tool that has shared meanings 
across interconnected worlds. 

6. Conclusions 

The Finnish urban-rural classification is, and continues to be, a result 
of shared sense-making of spatial data meticulously collected by gov-
ernment agencies. The classification constitutes a phenomenon of the 
state initiating a transdisciplinary process to reimagine its territory in-
dependent of administrative municipal boundaries. Because data are 
embedded in these organisational structures and practices, data are a 
product of not only the information system applied but also the social 
processes of generating, processing and using data. Appreciating the 
structures and practices is crucial in understanding who the data are for, 
what the data are capable of and what their limitations are. 

Established routines, available technology and skills, and institu-
tional structures of related disciplines and institutional structures – in 
the field of GIS and the organisational data practices in particular – pre- 
shape the data production process. In this context, pre-shaping factors 
include reasoning around questions such as: What types of spatial data 
are available for the classification development team? What are the 
perceived relevant indicators and thresholds for the number of classes? 
What types of analysis are possible using the available GIS software? 
What are the methodological skills in the team? The discourses also pre- 
shape the types of practices that are prevalent among GIS experts, as 
well as the roles, aims and relations between them and different 
stakeholders. 

In addition, the limitations of spatial data are somewhat different 
compared to data in other data-intense fields, where the structures of 
established information systems look fundamentally different and the 
data have different characteristics and expectations about it. Situating 
the classification as part of the GIS and organisational data practices 
offers a position from which it can be further relationally analysed. As 
the classification was based on a prior trisection with identical names for 
rural classes, creating the classification was, in itself, an act of inter-
pretive translation into a spatial classification, and therefore, into a new 
information system. Describing the class specifications and chosen in-
dicators was another act of translation back from spatial information 
system language. 

Visualisation is a powerful tool for storytelling. The fact that the 
classification has been utilised in unintended contexts highlights the 
social need for such a classification but also underlines the importance of 
paying careful attention to the data practices and communicating about 
the premise of information systems and their formulation. Political as-
pects are present in many of the identified information needs that the 
classification responded to, which underlines the nature of information 
systems as inherently unneutral. This is not only because the data are a 
product of social, technological and material conditions, but also 
because each utilisation of the classification is an interpretive act. This 
explains why actors have interpreted the utility of the classification 
differently. 

The process of improving data practices includes understanding and 
adjusting to the information needs and interpretations of users of all 
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backgrounds, whether they are researchers, civil servants, businesses or 
private individuals. A translation of context happens regardless of the 
creator’s responsiveness and communication as different users make 
sense of the classification from their own perspective and utilise it for 
their needs. Some of the realised uses are hard to predict, which high-
lights the importance of back-and-forth communication if one wants to 
avoid misunderstandings about the suitability of the classification for 
different purposes. 

The insider action research approach sheds light on a process which 
would otherwise have remained difficult to see. An outside observer is 
only able to see the interactions between various governmental orga-
nisations, obscuring the fact that within these organisations, certain 
individuals and the social aspects of their data practices have an influ-
ential role in shaping decisions and the output. These individuals are 
engaged in ongoing processes of sense-making, by themselves and as a 
group, through which they attempt to make their choices, negotiations 
and storytelling rationally accountable to themselves and others in an 
imagined group of relevant stakeholders. The analysis puts a focus on 
the processes through which the individuals use, regenerate and rein-
force the meanings of symbols, such as the terms ‘urban’ and ‘rural’. 
Essentially, it highlights the social processes through which reality is 
created, sustained and eventually used as a basis for decision-making. 

Engaging spatial data scientists in reflective retrospection that was 
fashioned after the insights of critical data studies contributed to inter-
disciplinary understanding of improving data practices. This under-
standing, built on methodological self-consciousness, went beyond 
accustomed methodological self-criticism and integrity. While the 
discipline of spatial data science, among other data-intensive fields, has 
focused on emphasising the ‘neutrality of data’ and technical improve-
ments of data practices, the day-to-day sense-making in science–policy 
interaction calls for more subtle deliberation of the practices and roles. 
As multidisciplinary authors, we found the process to be a constructive 
and fruitful exploration of information needs and the emerging refined 

data. 
The study benefitted from trust building among the team from the 

onset of the process. This required a lot of discussion and several 
meetings to first create an adequate joint understanding of the premise 
of the process, and then share sufficient understanding of the informa-
tion system to conduct the analysis. The frequent discussions, and the 
motivation to embrace new perspectives through self-reflection, helped 
the process successfully past the pitfalls associated with insider action 
research (see Section 3). The data scientists involved ended up advo-
cating familiarising the approach to their peers and extending similar 
considerations to other spatial data applications they are managing. We 
argue that moving beyond the limits of spatial data and incorporating 
the political and communicative considerations as part of the overall 
process provides an opportunity to design information systems which 
recognise the collective process of sense-making. In turn, this leads to a 
greater understanding between actors about the functional and legiti-
mate use of spatial data. 
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Appendix A. Publications by type 

See Appendix A section here.     

By subtype In total 

Theses Master’s thesis  9  23 
Dissertation  1 
Licentiate degree  1 
PhD  3 
Thesis (University of Applied Sciences)  9 

Journal articles Research article  14  14 
Reports Report  20  64 

Research report  9 
Research  4 
Publication  4 
Assessment  1 
Situation report  2 
Impact assessment  1 
Expert estimation to support decision-making  18 
Publication of Universities of Applied Sciences  5 

Strategies and policy documents Strategy  2  7 
Regional strategy  3 
Seminar presentation  1 
Agenda  1 

Articles in a magazine (field specific) Field specific newspaper articles  7  7 
Books Book  2  2 
Education Educational publication  1  1 
Web pages Website  1  1 
Statistics Statistics  2  2 
Background materials for planning etc. Assessment material  1  3 

Material portal  1 
Webmaps  1  
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Appendix B. . Publications by theme 

See Appendix B section here.   

Themes Number of publications Topics include 

Health and well being  45  • Air quality  
• Alcohol consumption  
• Children  
• Developing security planning in sparsely populated rural areas  
• Differences in well-being in rural areas  
• Everyday life of mothers living in the countryside  
• Healthcare and social welfare  
• Income inequality  
• Juvenile living environment in sparsely populated rural areas  
• Low income  
• Mobile healthcare and social welfare services in the countryside  
• Nightmares  
• Sense of community in the countryside  
• Social disadvantages  
• Social work in the countryside  
• Spatial differentiation of sport services  
• Well-being in Lapland  
• Well-being in sparsely populated rural areas  
• Well-being services 

Land use  23  • Deductible commuting expenses  
• Development of the service structure in downtown areas  
• Development of the structure of built-up areas  
• Development of the urban structure in secondary service area  
• Fuel tax  
• Green infrastructure  
• Nationally valuable scenic areas  
• Anticipation of land-use development  
• Changes in the structure of built-up areas in city regions’ secondary service area  
• Deurbanisation  
• Development of downtown areas  
• Elderly habitation in the countryside  
• Elderly habitation regionally  
• Elderly housing  
• Free-time residences  
• Indicators of regional land-use and built cultural environment management  
• Land-use changes  
• Multi-locality  
• Road transport taxation  
• Scenery reports  
• Service structure of downtown areas  
• Single-person households  
• Traffic and transport  
• Urban forests   

• Urbanisation 
Regional development  12  • Regional development  

• The strategy of Evangelical Lutheran Church of Finland  
• Development of growth areas in regional planning  
• Natural resource extraction  
• Place-based policy  
• Regional development policy  
• Regional strategies  
• Rural development  
• Rural planning  
• Rural policy  
• Strategy for sparsely populated rural areas  
• Urban policy   

• Urban-rural interaction 
Services  6  • Digital services in Lapland  

• Horse services in rural areas  
• Service structure  
• Sewage services in sparsely populated areas  
• Surveillance and emergency response in sparsely populated rural areas   

• Village shop subsidies in sparsely populated rural areas 
Resource use  6  • Business of decentralised energy production  

• Firewood use of detached houses by fireplace type  
• Local decentralised power production in rural areas  
• Natural resources in rural areas  
• Resource periphery 

(continued on next page) 
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(continued ) 

Themes Number of publications Topics include   

• Resources of sparsely populated rural areas 
Employment  5  • Business   

• Employment   

• Employment development  
• Immigrant employment in rural areas  
• Energy production   

• Regional equality of education 
Visualisations of classifications  5  • Websites and reporting 
Education  3  • Vocational education in rural areas 
Environment  2  • Carbon footprint  

• CO2 emissions  
• CO2 emissions of built-up areas  
• Environmental impact of car ownership and use   

• Climate-wise living 
Population  2  • Population changes   

• Rural population development 
Associations  1  • Voluntary work  
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Van Eupen, M., Metzger, M.J., Pérez-Soba, M., Verburg, P.H., van Doorn, A., Bunce, R.G. 
H., 2012. A rural typology for strategic European policies. Land Use Policy 29 (3), 
473–482. https://doi.org/10.1016/j.landusepol.2011.07.007. 

Weick, K.E., 1993. Sensemaking in organisations: small structures with large 
consequences. In: Murnighan, J.K. (Ed.), Social Psychology in Organizations: 
Advances in Theory and Research. Prentice Hall, pp. 10–37. 

Wood, D., 2010. Rethinking the Power of Maps. Guilford Press, New York, NY.  
Zlender, V., 2021. Characterisation of peri-urban landscape based on the views and 

attitudes of different actors. Land Use Policy 101, 105181. https://doi.org/10.1016/ 
j.landusepol.2020.105181. 

U. Saastamoinen et al.                                                                                                                                                                                                                         

https://doi.org/10.1016/j.landusepol.2011.07.007
http://refhub.elsevier.com/S0264-8377(22)00258-7/sbref26
http://refhub.elsevier.com/S0264-8377(22)00258-7/sbref26
http://refhub.elsevier.com/S0264-8377(22)00258-7/sbref26
http://refhub.elsevier.com/S0264-8377(22)00258-7/sbref27
https://doi.org/10.1016/j.landusepol.2020.105181
https://doi.org/10.1016/j.landusepol.2020.105181

	The limits of spatial data? Sense-making within the development and different uses of Finnish urban-rural classification
	1 Introduction
	2 Theoretical rooting
	3 Materials and methods
	4 The Finnish urban-rural classification system
	5 Results and discussion
	5.1 Sense-making during the preparation of the classification
	5.2 Varieties of the uses of the classification
	5.3 The classification as a boundary object
	5.4 Future development needs

	6 Conclusions
	Funding
	Declarations of interest
	Acknowledgements
	Appendix A Publications by type
	Appendix B . Publications by theme
	References


