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In this thesis, the knowledge processes of firms using open weather data and information 

from Finnish Meteorological Institute are studied. The goal is to describe and understand 

the knowledge processes and factors contributing to open data use, and at the same 

time, describe how information quality intertwines in these processes. The theoretical 

framework builds on the knowledge management concept of absorptive capacity describ-

ing knowledge processes in firms. Explicit and tacit knowledge as well as practical 

knowledge and their different epistemological premises are noted in the framework. As a 

third theoretical component, information quality is defined as both technical property of 

artifacts and a constructive concept of shared meaning between the data provider and 

user. The research process included semi-structured interviews of five firms using open 

data and an abductive analysis of the empirical material. The outcome is a knowledge 

management based interpretation of the firms’ knowledge processes, contributing factors 

and information quality in the open data context. Firms select different roles and thereby 

different knowledge domains when exploiting open data. The exploitation process is mul-

tidimensional including elements absorbed from the technical domain, weather infor-

mation and local context. The technical quality of information is defined dynamically in 

different phases of exploitation, while quality as a constructive concept is defined in the 

exploitation process where different knowledge domains intersect. 
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Tässä työssä tarkastellaan tietämyksen muodostumista Ilmatieteen laitoksen avointa da-

taa hyödyntävissä yrityksissä. Tavoite on kuvata ja ymmärtää mitkä tekijät vaikuttavat 

avoimen datan hyödyntämiseen yrityksissä ja miten tiedon laatu nivoutuu tiedon muo-

dostumisen prosesseihin. Teoriataustana on tietojohtamisen näkökulma, jossa yritystä 

tarkastellaan sen olemassa olevien ja kehittyvien tietoresurssien kautta. Teoreettinen vii-

tekehys muodostuu ulkoisen tietämyksen hankkimista ja hyödyntämistä kuvaavan ab-

sorptiivisen kapasiteetin käsitteistön ympärille. Tietoa tarkastellaan epistemologisista 

lähtökohdista eksplisiiittisenä, hiljaisena ja käytännöllisenä tietona. Tiedon laatua tarkas-

tellaan sekä teknisenä, artefakteihin liittyvänä ominaisuutena että konstruktiivisena käsit-

teenä, jossa informaation ja tiedon laatu määrittyy tiedon tarjoajan ja hyödyntäjän 

yhteisten merkitysten kautta. Tutkimus toteutettiin haastattelemalla viittä avointa dataa 

hyödyntävää yritystä ja analysoimalla aineistoa teoriataustaa vasten. Empiirinen materi-

aali kerättiin teemahaastatteluin. Työn tuloksena on tietojohtamiseen perustuva tulkinta 

avoimen datan toimijoiden tietoprosesseista, niihin vaikuttavista tekijöistä ja tiedon laa-

dun muodostumisesta. Yritykset valitsevat eri rooleja ja sitä kautta eri tietämyksen alueita 

hyödyntäessään avoin dataa. Tiedon hyödyntäminen on moniulotteista sisältäen sekä 

teknisen tiedon, Ilmatieteen laitoksen tiedon että yrityksen omaan kontekstiin liittyvän tie-

don absorptiota. Tekninen tiedon laatu määrittyy dynaamisesti hyödyntämisen eri vai-

heissa, kun taas tiedon laatu konstruktiivisena käsitteenä määrittyy eri tiedon 

ulottuvuuksien risteytyessä tietoa hyödynnettäessä. 
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1. Introduction 

 

There has been a growing interest to assess economic and social benefits of open data. 

Many activities around open data have been set off, including government initiatives, third 

sector activist groups such as Open Knowledge Finland, and developer events, or “hacka-

thons”. Meanwhile, academic research on open data has been centered on describing the 

various aspects of the phenomenon or comparing the policies implemented in various coun-

tries (Zuiderwijk et al. 2014, 1-3).  

 

 

Compared to the high expectations placed on open data, surprisingly little has so far been 

said about what are the theoretical premises, or empirical materials that support the claim 

that open data would enhance innovation, increase transparency and create new business 

potential. Perhaps in the times of big data, data-driven decision making, deep learning and 

other related technical developments this is all too self-evident. Few econometric studies 

have approached the subject, aiming to describe the economic potential and assessing 

already achieved economic benefits (e.g. Koski 2011, 6-14). While aggregate level results 

are interesting, the actual innovation and impact generating micro- or actor-level mecha-

nisms and factors, motivations and identities are yet to be studied.  

 

 

The origins of this work are in the open data impact assessment task given to Finnish Me-

teorological Institute (FMI) by Finnish Ministry of Transportation and Communications. In 

the very beginning, a more quantitative approach was considered, however early enough it 

became evident that conceptual work would be needed. Needless to say, impact analysis 

is a difficult task and taken the complex phenomenon at hand, a cautious stance should be 

taken before any conclusions are made. This is especially true, if the mechanisms of po-

tential impact are not known. In this work, a new approach to assess open data in organi-

zations based on organization science and especially knowledge management literature 

and theories is suggested. From practical perspective the aim is to better understand how 

the firms are exploiting open data and to what ends, what the actual processes of use are 

and how the service could be improved. Theoretically, the goals are to connect dynamic 

knowledge processes with theories of data, information and knowledge and how information 

and knowledge quality are defined in this context. 
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1.1 The outlook for the work 

 

From theoretical perspective this work relies on the concepts discussed in knowledge man-

agement and organizational science. A common topic in the field is the ability of firms to 

access and exploit external information and knowledge. While many interesting viewpoints 

from strategic considerations to organizational learning and even user based innovation 

would be appropriate, the main focus in this work is on the knowledge processes of the 

firms using open data and knowledge itself in its various forms. The goal is to describe the 

open data context and identify potentially different forms of knowledge while not trying to 

enumerate all possible knowledge sources. Additionally, knowledge and information quality 

are identified and inspected as contributing factors on how open data exploitation actually 

happens. In the open data context quality may have a special meaning as the processes 

creating data and information do not primarily consider the requirements of open data users. 

Quality is understood in this context to have two meanings: the technical quality of  data 

and interface as artifacts, and also as the socially constructed shared meaning of the data 

and information. In many cases information quality has been treated simply as a static con-

struct, like labels on a product whereas here a more dynamic interpretation is sought.  

  

In summary, the fundamental concepts of this work are: 

 Explicit knowledge as focal, transferable and codified in systematic language, and 

that can be to certain extent decontextualized (Tuomi 2000). 

 Tacit knowledge not only as skills (Cook & Brown 1999) but also as ”the background 

from which the knower attends the focal knowledge” (Tuomi, 2000). 

 Knowing as “the aspect of action that does epistemic work” (Cook & Brown 1999) 

 Practical inquiry as “that aspect of any activity where we are deliberately, though not 

always consciously, seeking what we need, in order to do what we want to do” (Cook 

& Brown, 1999). 

 Dynamic affordance as the feature in real work, emerging from the interaction be-

tween what is already known, and what one learns through practice. It includes both 

the acquisition and use of knowledge. (Cook & Brown 1999). 

 Absorptive capacity as the process and capability to acquire, assimilate and exploit 

external knowledge (Cohen & Levinthal 1990). 

 The technical quality of artefacts as defined by a multidimensional framework (Wang 

& Strong 1990). 

 The negotiated quality of meanings in contrast to the technical quality (Lillrank 

2003). 
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The context of this work is the open data service provided by FMI and the firms that are 

using the service to develop their own business processes and innovations. The service 

includes same real-time data sets that are used for FMI’s own weather service production 

,including weather observations, weather radar data and weather model data to name but 

a few. Already thousands of users have registered for data access and among them several 

hundreds of firms have used data continuously for many years. It seems a realistic expec-

tation that many firms have been successful in exploiting open data. The empirical part 

consists of a short statistical analysis, which gives background to the actual work that in-

cludes five interviews of firms representing various industries and firm sizes. All are known 

to have been able to use data for more than a year. The research builds on semi-structured 

interviews that provide a retrospective view of events recognized by the informants. Actual 

events described by the informants have not been observed.  

 

To connect the theoretical premises, which provide a wide range of concepts and potential 

frameworks, to the empirical material in a sound way and at the same time to provide prac-

tical value for open data impact considerations is a challenging task.  

 

The main research question is: 

 What are the key knowledge processes and contributing factors for firms in open 

data context? 

 

The work is guided by the following sub-questions: 

 What is the relationship between knowledge processes and information quality? 

 How are the explicit, tacit knowledge intertwined in the practical process of absorp-

tive capacity? 

 How information quality is meaningfully defined in the open data context? 

 

1.2 Methodological premises and limitations 

 

Methodologically this work clearly belongs to interpretative and hermeneutic tradition. As 

common to most organization science, the theoretical concepts used are not directly ob-

servable but need to be operationalized. The operationalization has been done in the semi-

structured interview protocol and in the interpretation of the interviews. The analysis of em-

pirical material builds on the theoretical premises, and even though some classifications 

were used, the aim has been to make the analysis on the terms of the empirical material. A 

more rigorous methodological toolset could have been applied with analytical induction or 
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some variant of grounded theory. It is also possible to see this work as the first step of 

analytic induction where a carefully analysis and interpretation of a small sample is further 

elaborated and tested against larger empirical material (Koskinen et al. 2005, 233).  

 

 

In summary, the boundaries of this work are as follows: 

 Neither a theory testing nor a theory creating account through an inductive process, 

but an interpretative account. 

 The theoretical premises are based on the concept of absorptive capacity as ab-

stracting firms knowledge processes, the epistemological roots of knowledge in the 

sense of explicit and tacit knowledge and knowing as knowledge emerging from 

practical work. The third theoretical cornerstone is formed by the theories of infor-

mation and knowledge quality. 

 The cases are bound to FMI open data context and there is no aim to make empirical 

generalizations beyond this context. 

 

 

The work is divided into seven chapters. First, a generic introduction to knowledge man-

agement concepts and theories is given. Secondly, the theoretical premises of this work 

are presented. In the third chapter, a definition and a short overview of open data origins is 

given. The fourth chapter presents the research methodology. Then follows the empirical 

part that starts with short statistical description of Finnish Meteorological Institute’s open 

data service, followed by a detailed description of interviews and analysis. In the sixth chap-

ter conclusions and discussion are provided together with some practical implications. Also, 

some thoughts about possible further inquiries are suggested in this chapter. Finally, a sum-

mary of the work is given. 
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2. Theoretical background 

 

The knowledge perspective on a firm’s resources, capabilities, strategy and operations can 

open up interesting views on organization research. This knowledge management perspec-

tive forms the high-level theoretical background of this work. The use of open data is obvi-

ously closely tied to the knowledge processes of the organizations. If the aim is to discuss 

the quality aspects of open data, and at the same time to develop understanding how the 

quality and knowledge processes interact, it is needed to somehow define, or make visible, 

the assumptions that not only characterize data, but also the relevant properties of infor-

mation and knowledge in this context. Moreover, quality itself is an elusive concept that has 

been studied extensively and a suitable definition is required to be used in this work. Finally, 

to understand the actual process of data and knowledge absorption some conceptual tools 

are needed. In organizational science, especially within knowledge management studies, 

theories and empirical accounts about firms’ capability to acquire, process and use 

knowledge are numerous. In this work, the concept of absorptive capacity is used as the 

firm level process that interacts with open data and information quality.  

 

 

2.1 Knowledge management: from strategic management to operational considera-

tions 

 

As of 2017, the world’s largest firms such as Apple, Alphabet (Google) and Microsoft base 

their operations fully on intangible assets and resources such as marketing, brand manage-

ment, research and development processes and sophisticated production, not on the pos-

session of the largest factories, greatest machinery, tallest buildings, exclusive raw 

materials or other tangible resources. While almost self-evident today, it is interesting to 

note that the role of intangible resources in management science in general and in explain-

ing the growth of firms from the perspective of the resources it possess in particular, has 

been intriguing scholars already from 1950s (e.g. Penrose 1958). This so called resource 

based view (RBV) of the firm has been developed and elaborated further on, and it has 

been in the focus of vast amount scientific research and popular literature. As an offspring 

to the RBV, the concept of knowledge management in its modern version was conceived at 

the early 2000s, when knowledge creation, transfer, store, retrieval and application with 

possible supporting IT systems in organizational context were raised into the research 
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agenda (Alavi & Leidner 2001, 126-131). In this section, the knowledge management think-

ing is illuminated through both through strategic and more operational concepts. Finally 

some notes about the potential impact of knowledge management approach and its poten-

tial shortcomings are made. 

 

 

Understanding competitive advantage and the strategic choices that firms make, in order to 

develop sustainable competitive advantage, have been in the focus of strategic manage-

ment research. The field has long been dominated by the SWOT-model, which divides the 

analysis into two dimensions: external, or opportunities and threats emerging from the en-

vironment, and internal, or strengths and weaknesses growing from inside the firm. Analysis 

of the external components and the industry level structures has provided a highly influential 

framework for strategic management, namely Porter’s (2008) five forces model that was 

presented already in 1979. The forces included in the model are: the threat of new entrants, 

the bargaining power of suppliers and buyers, the threat of substitute products or services 

and the rivalry among existing competitors. It aims to guide firm’s strategic positioning within 

the industry and so to ensure firm’s competitiveness and profitability. (Porter 2008, 25)  

 

 

The resource based view (RBV) of the firm looks into the internal side of the SWOT-model, 

questioning the two main assumptions present in Porter’s model by proposing that resource 

heterogeneity may exist between the firms in an industry, and that these resources are not 

perfectly mobile. The resources are those physical, human or organizational assets that are 

strategically relevant to the firm. Competitive advantage is seen as a capability to implement 

a strategy that no current nor potential competitor can implement at the same time. The 

firm’s competitive advantage is said to be sustained after it can sustain the competitors’ 

efforts to copy it, and when these efforts are discontinued. The resources that can provide 

sustained competitive advantage must be valuable (V), in the sense that the firm can either 

seize external opportunities, or defend successfully its position against external threats. The 

resources must also be rare (R), so that no immediate, or potential competitor can have 

access to exactly the same resources. What is more, the resources must be imperfectly 

imitable (I). This could be due to historical path dependency in resource development, 

causal ambiguity for both the firm itself and its competitors, or due to social complexity, such 

as firm’s reputation. Finally, the resources must also be non-substitutable (N), so that no 

competitor can pursue the same strategy with other resources, be them similar or totally 

different. This model is commonly referred as VRIN. (Barney 1991, 99-112) 
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Dynamic capabilities is a theoretical construct that builds on the RBV and attempts to an-

swer to some of the criticism directed at the VRIN-framework presented by Barney (1991), 

such as vague or tautological definition of concepts. At the heart of dynamic capabilities are 

the strategic processes and routines that guide the firm’s resource management in a dy-

namic market context. Examples of such processes and routines are product development, 

strategic decision making, reconfiguration and realignment of resources, ability to match 

changing market opportunities, knowledge creation, alliance and acquisition routines and 

routines to dump such resources that have ceased to contribute to the firm’s competitive 

advantage. While the VRIN-framework identified imperfectly imitable and non-substitutable 

resources, dynamic capabilities are seen as having many commonalities between firms. In 

fact, these capabilities are in many cases described as the best practices that are typically 

widely used within an industry, even though idiosyncrasies exist in the level of process de-

tails. It is proposed that the commonalities of dynamic capabilities result not only in substi-

tutable routines, but also equifinality, that is, there are many paths to the same result. 

Therefore, it can be also argued that due to commonality features, dynamic capabilities 

cannot provide sustainable competitive advantage, but perhaps for a short period of time. 

It is also stated that the impact of idiosyncratic implementation of dynamic capabilities is 

generally overestimated. The market conditions have strong influence on the key strategic 

processes and routines. Organizations operating in moderately dynamic markets, where 

the competitive structures are more stable and changes more predictable, they can see 

their capabilities developed mostly based on existing knowledge and through the refinement 

of processes, On the other hand, in high-velocity markets with volatile market structure and 

disruptive change patterns, the essential capabilities are characterized by simple but struc-

tured routines and fast knowledge creation activities. Varying market dynamism and differ-

ent learning mechanisms guide the continuous development of strategic processes. Making 

mistakes, surviving crisis, enduring transformative experiences and repetitive events are 

examples that contribute to the evolution of dynamic capabilities. It should be stressed that 

it is not the dynamic capabilities per se that provide competitive advantage, but the resource 

configurations that the capabilities make possible. (Eisenhardt & Martin 2000, 1106-1116)  

 

 

A conceptual model bridging both internal and external world is the knowledge strategy 

framework proposed by Zack (1999). Knowledge can be seen as a key strategic resource, 

facilitating not only the current operations but also the choices that guide firm’s future. In 

this context, the main strategic management tasks are the identification of existing 

knowledge resources and the activities that these resources allow. Not limiting oneself to 
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present state, but looking into future prospects, the aspired activities for the firm and the 

knowledge resources required for taking such activities are to be identified as well. Based 

on this information, the firm can perform a strategic gap analysis between the accumulated 

and aspired knowledge resources. When this analysis is applied into the external context 

at the industry level, a knowledge hierarchy of core, advanced and innovative knowledge 

can be described. At the core is the basic level knowledge required to carry out basic in-

dustry operations, while advanced knowledge provides the means to keep firm competitive. 

With innovative knowledge the firm is positioned not only to lead the industry, but also to 

define how the industry is to be developed. In this hierarchy, the relationship between dif-

ferent levels is dynamic in the sense that what is innovative today, can turn into core 

knowledge tomorrow. (Zack 1999, 133-135) 

 

 

In addition to knowledge resource configurations and gap analysis, the strategic choices 

that the firm can take are to be scrutinized. These choices can be approached from two 

perspectives. Firstly, the competitive forces of the industry impact the speed by which the 

required knowledge base changes. Exploitative and explorative knowledge activities reflect 

the fundamental division between the use of existing knowledge resources (exploitation), 

and actively looking for and developing new knowledge (exploration) required to remain 

competitive. These two activities are neither mutually exclusive nor separate processes. 

Indeed, one of the success factors behind an innovative firm is the capability to balance and 

coordinate exploitative and explorative processes. Secondly, the choices to be made in the 

knowledge strategy come from the identification of internal and external knowledge 

sources. Customers, competitors, academia and consultants can be seen as the external 

sources of new knowledge and provide opportunities that either replace or support internal 

sources. Accessing outside resources could be more costly compared to internal sources, 

while at the same time it could be the only way to access new special knowledge at all. This 

two-dimensional analysis of exploration and exploitation, external and internal knowledge 

resources, can be used to describe a firm’s knowledge strategy as aggressive or conserva-

tive. In the former, the firm is actively looking for new external knowledge with the aim of 

creating new innovative knowledge and defining the rules of the industry, whereas the firms 

with a conservative outlook aim mainly for the exploitation of existing resources. Which 

strategy is the correct one depends among other things on the industry learning cycles, that 

is, how fast existing knowledge is made obsolete and new knowledge is required to keep 

up with the competition. In sum, the future aspirated activities combined with strategic 

knowledge gap analysis can provide basis for either aggressive or conservative knowledge 
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strategies that are dependent not only on internal resources, but also on competition and 

industry level knowledge processes. (Zack 1999, 135-141) 

 

 

An offspring to the RBV is the knowledge-based view of the firm that has moved the dis-

cussion from strategic thinking to more generic management considerations. When 

knowledge of the employees is seen as the primary resource of the firm, it requires new 

thinking and concepts for the co-ordination of knowledge resources, innovation processes, 

organizational structure, the role of management and the allocation of decision making. 

When the firm operations are analyzed from the knowledge perspective, the co-ordination 

of people’s special knowledge within the organization is one of the most focal topics. Co-

ordination can take several forms to integrate specialist knowledge. Common to all forms is 

the need to limit unnecessary communications and thereby achieve higher efficiency. As 

an example, rules and directives guide the processes that make possible specialists work 

together, while sequencing is a way of establishing co-ordination for tasks that do not re-

quire simultaneous activities, but are executed in phases. Similarly, routines and group-

based problem solving most evident in meetings can be analyzed and developed from the 

knowledge perspective. At the heart of all co-ordination and co-operation is a common lan-

guage, not only in the level of natural language, or other means of symbolic communication, 

but especially in the commonality of specialized knowledge, shared meanings and the mu-

tual recognition of individual knowledge domains. When organizational structures and de-

cision making processes are scrutinized with knowledge based view, high or low hierarchies 

can be interpreted as a bureaucratic or a team-based answer to the problems of co-ordina-

tion and co-operation between specialists and groups. Similarly, the centralized or distrib-

uted decision making structures reflect either generic or idiosyncratic knowledge 

requirements. The boundaries of an organization can then interpreted from the viewpoint of 

the knowledge needs of products and production processes resulting either in a single prod-

uct or multiproduct firms. (Grant 1996, 109-120) 

 

 

It is obvious that knowledge based view can be used for both strategic and operational level 

analysis of management. It can cover both internal resources as well as external market 

structure, not forgetting the firm’s organization and operations. Some evidence exists that 

organizations can benefit from applying knowledge management in their operations (e.g. 

Inkinen et al. 2015, 444; Andreeva & Kianto 2012, 630-631). In support of this practical 

viewpoint, even causal mechanisms have been sought after, either through mediator or 
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moderator models, in more positivistic research agendas applying quantitative methodology 

(Kianto et al. 2014, 366-369). Oddly enough, the other possible explanations of statistical 

inference such as functional, intentional, facilitating, mathematical or spurious mechanisms 

(Ketokivi 2015, 33) have not been considered at all. Critical views on knowledge manage-

ment approach has been presented stating that the outlook is predominantly managerial, 

and even though the view on knowledge is phenomenological, essentially tied to the expe-

riences of individuals and communities, the resulting discourse emphasizes a mechanistic 

or systemic view on controlling knowledge in organizations (Koskinen et al. 2005, 22-23).  

 

 

2.2. On the nature of knowledge, information and data 

 

The question of the nature of knowledge is generally recognized to be among the oldest in 

philosophy, an arena where the greatest minds have tested their abilities, but without com-

ing to any decisive conclusion. Wisely perhaps, many observers have chosen a practical 

approach. Putting the question aside is a strategy commonly followed. Knowledge has been 

defined tautologically as “that what is known”, including the various forms it can take in the 

context of the firm (Grant 1996, 110), “something that works” (Demarest 1997, 375) or fol-

lowing the traditional definition as “justified true belief”, while emphasizing the personal jus-

tification of the belief (Nonaka 1994, 15). In the knowledge management context, it belongs 

to what has been called as “the knowledge of the particular circumstances of time and 

place” that is potentially unique to each individual (Hayek 1945, 521), or described as “pro-

visional, partial and muddled” (Demarest 1997, 375). While the definition of “justified true 

belief” is commonly used to define properties of scientific knowledge, the methods by which 

knowledge is created and applied in firms are not scientific. The scientific inquiry is guided 

by scientific methodology accepted by the community of its practioners (Haaparanta & Ni-

iniluoto 2016, 34). 

 

 

In his work on knowledge creation, Nonaka emphasizes the role personal of personal “jus-

tification” instead of absolute or static interpretation. Information is seen as the flow of mes-

sages with syntactic and semantic dimensions describing the form and the content 

respectively. In the context of knowledge creation the semantic dimension, or the content, 

is of primary concern. Therefore, organizational knowledge creation should be studied as 

the result of active, subjective process where the beliefs, commitment and values of the 

individual are all playing a role. (Nonaka 1994, 15-16) 



17/83 

The division between tacit and explicit knowledge is a widely accepted concept in the con-

text of organizational science. The idea of tacit knowledge was first suggested by Michael 

Polanyi (1966) by stating that “we know more than we can tell” (Ibid, 4). This idea has been 

further elaborated and interpreted by many others. However its true nature has yet to be 

defined. If explicit knowledge is something that can be formalized and communicated, tacit 

knowledge is seen as the know-how or the skills required to perform a certain task (Cook & 

Brown 1999, 381). Some observers have interpreted tacit knowledge in a practical way 

having both cognitive and technical components that allow conversion between tacit and 

explicit knowledge (Nonaka 1994, 16- 20). Others have pointed out the impossibility of mak-

ing tacit into explicit, instead seeing tacit knowledge as the background from which the per-

son attends to the explicit knowledge at hand (Tuomi 2000, 111).  

 

 

One way to approach the question of the nature of knowledge is to try to enumerate some 

of the essential characteristics of knowledge in the organizational context. From practical 

management and knowledge application perspectives certain aspects of knowledge seem 

to be more relevant than others: transferability, capacity for aggregation, appropriability, 

specialization in knowledge acquisition and the knowledge requirements of production. With 

these concepts, the evolving landscape of organizational structures, the boundaries of the 

firm and even the very existence of the firm can be analyzed and an appropriate action can 

be taken, as already noted in the discussion of firm’s operations. Transferability is essen-

tially about the internal and external knowledge transfer mechanisms. If the fundamental 

division of explicit, “knowing about” and tacit, “knowing how”, knowledge is accepted as a 

starting point, the associated management tasks for knowledge transfer are different. While 

the former can be transferred via communication, the latter is exposed only through its ap-

plication and learned through practice. The capacity for aggregation of knowledge at the 

firm level is affected, not only by the absorptive capacities of individuals participating in the 

process, but also by the nature of knowledge at hand. Obviously, having a common lan-

guage can have an impact on the process. In the case of generic knowledge, the transfer 

is easier, providing options for aggregating knowledge and making decisions at the central 

level. With idiosyncratic knowledge the responsibilities and decision making authority is 

more efficiently decentralized to those functions, where the expertise is located. The appro-

priability of knowledge can be described as the capacity to resist knowledge spill-overs, that 

is, involuntary knowledge transfers to competitors. Examples of mechanisms supporting 

appropriability are patents and intellectual property rights. All these characteristics of 

knowledge in organizational context stem from the highly specialized knowledge possessed 
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by individuals, whose expertise is limited by the human capacity to acquire and process 

knowledge. However, it is also this specialization that provides more efficiency in production 

which, in all its forms, is bound by human knowledge. (Grant 1996, 111-112) 

 

 

The epistemological distinction between tacit and explicit knowledge and the examples of 

knowledge creation and application in organizational context provide some insight on the 

nature of knowledge. It has been suggested that explicit and tacit dimensions should be 

enhanced with a third type of epistemology that reflects the knowledge created in actual 

activities carried out by an individual or by a group. At the individual level concepts represent 

explicit knowledge and skills represent tacit. At the group level explicit knowledge is de-

scribed as stories, while tacit is labeled as genres. A genre is seen as a socially constructed 

meaning that can be attached to artefacts (emails, chat messages) or social activities (meet-

ings, formal discussions) and can exemplified by the way people communicate “in a socially 

legitimate way” in organizational contexts. For example, the shared knowledge of what is a 

socially accepted way to communicate a particular matter in a group forms a genre. Some 

matters cannot be communicated with chat or email, but a face-to-face interaction is re-

quired. In another group context, this could be different. In any case, genres are constantly 

in flux, defined and redefined in every day group interaction. In this view, the epistemology 

of possession of explicit and tacit knowledge is extended with the epistemology of practice, 

or knowing. Practice refers to the actual work carried out, be it a carpenter building a 

wooden house, a poet writing a poem, a meteorologist providing a weather forecast, a sci-

entist carrying out research, or the user of open data applying it in the context of an organ-

ization. Knowledge is something that is possessed by individuals or by groups, while 

knowing describes the dynamic activity by which an individual or group interacts with the 

world and in which new knowledge is created. In this interaction, when purposeful, disci-

plined and deliberate actions are taken to search a solution to a problem, a productive in-

quiry is said to take place. To know the principles of software development and open data 

interface details is about possession, but searching for practical solutions by applying ex-

isting resources and developing required new knowledge and skills is about practice. In this 

process of productive inquiry new knowledge is produced. Knowing can contribute to both 

explicit and tacit knowledge resources possessed by the individual or by group. An im-

portant aspect of practical inquiry is to respect the material and social limitations and char-

acteristics of the world. Essential to using knowledge as a tool for action is the concept of 

affordance that describes the idea of how and for what purposes an object or material can 

be used. This is evident in the everyday experiences of good designs, objects that feel more 



19/83 

natural to use, experiences that rise from the interaction with the objects. If a data interface 

is deemed complex to use, it is something that arises from the interaction with its users, and 

not as the “true” or “real nature” of it. The concept of dynamic affordance bridges the prac-

tical inquiry and epistemological view on practice, that is, knowledge that is specifically cre-

ated in the practical work. Dynamic affordance can be seen to have two meanings: that of 

the application of possessed explicit and tacit knowledge in practical work, and that of the 

knowledge creation inherent in the work, the knowledge that one can only create and learn 

through practice. The process through which possessed and practiced knowledge interacts 

is called “generative dance”. This concept is illustrated in figure 2. (Cook & Brown 1999, 

386-394) 

 

With this five dimensional understanding of the nature of knowledge and knowing, tacit and 

explicit, individual and group, the focus can now be turned to the question of information 

and data. In the context of information systems, the definitions of data and information are 

sometimes neglected, or they are considered to be implicitly evident (for example, Wang & 

Strong 1996). Indeed, this approach may be a well suited solution in certain contexts. How-

ever some authors have gone much more in the way of analyzing the relationship between 

data, information and knowledge. 

 

 

The commonly held view on data, information and knowledge describe these concepts in a 

hierarchy, in which data is described as being raw observations or objective facts that when 

given a structure, are transformed into information and further into knowledge by the inter-

pretation of meaning and context. While this hierarchy has found many applications in var-

ious studies, it can be argued that reversing this hierarchy can provide an important insight 

when considering knowledge management in organizations. If data is defined as simple 

Figure 1, five forms of knowledge (Cook & 

Brown 1999) 
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facts that when applied in decision making, lead in an almost deterministic way to an obvi-

ous conclusion, it hides all the complexities that have affected the data creation process. If 

the data is to be interpreted in a predefined way, it requires that the original data creator or 

“articulator” and the receiver or “sense maker” looking into same data must share meanings 

at least to some extent. Essentially, it is information that follows knowledge and is further 

presented as data. Resonating strongly in open data context is Tuomi’s (2000) view that it 

is the complex sense-making process that is at the heart of building information systems 

and not just making the data available. (Tuomi 2000, 105-113) 

 

 

A similar hierarchical approach to data and information is followed by Lillrank (2003). Data 

is defined as describing the states and properties of entities in such form and representation 

that is both codified and communicable with selected symbols. Data can be seen to include 

representation and form and is transformed into information when put into a context and 

given meaning. Essentially, information is about what the world is, whereas knowledge is 

about how the world works. “Data are the property of things while knowledge is the property 

of agents predisposing them to act. Information establishes a relation between things and 

agents”. (Lillrank 2003, 693) 

  

 

In the open data context the meaning of data, information and knowledge can be seen to 

follow the reasoning above. Data is presented in information systems accessible to users 

via application programming interface (API). It has a specific structure and associated 

meaning in its originating context. However, the data provider has typically produced the 

data for the organization’s own use, and there is not necessarily need to consider the open 

data user needs by default. If this is the case, then the shared meaning structures could be 

vague or non-existent, rendering the data if not useless, at least difficult to exploit. The 

predefined affordance of the data can be questioned by the novel use cases by open data 

users.  
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2.3 Quality considerations 

 

Data and information quality has received considerable attention from the research com-

munity since early 1990s. Several scientific journals and conferences specializing in infor-

mation quality have provided the forum for academic discussion A literature review of data 

and information quality research articles found that, while the majority of work carried out 

so far represent predominantly management information systems or computer science per-

spectives, data quality research is essentially a multidisciplinary field with wide range of 

topics and methodologies (Madnick et al. 2009, 6). A recent technical analysis of almost 

one thousand data and information quality articles from 1990s through 2014 identified sev-

eral core themes and topics that aggregate research carried out so far. The analysis sug-

gested a trend change in the core research themes from data quality assessment itself, or 

so called content studies, to more context-specific studies, for example, data quality con-

cepts applied in health records or financial systems. (Shankaranarayanan & Blake, 2017, 

5-17)  

 

 

In organizational context quality management has been touted as one of the greatest suc-

cess stories, rooted in mass manufacturing and later applied to other areas such as profes-

sional services although with potentially controversial applicability. (Lillrank 2003, 691). The 

forerunner applying this approach to data management has been the Total Data Quality 

Program (TDQM) of Massachusetts Institute of Technology (MIT) where the concept of 

managing data as a product and following the insight of applying quality management con-

cepts common in manufacturing to data production. The pioneering work carried out in the 

TDQM program included the empirical, multidimensional analysis of data quality from cus-

tomer perspective as defined by the “fitness for use” of data. The framework separates four 

high-level dimensions of intrinsic, contextual, representational and accessibility data quality 

that each includes several attributes, a total of 15 which are presented in Figure 2 below. 

(Wang & Strong, 1996, 6-20) 

 

 

The multidimensional model has been developed further in various studies, for example, 

highlighting the observed discrepancies between real-world and information system states 

(Wand and Wang, 1996, 88-94) or providing a practical framework with questionnaire and 

analysis techniques not only to assess, but also to improve the information quality in organ-

izations (Lee et al., 2002, 134-137). 
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Figure 2 Data quality dimensions (Wang & Strong 1996) 

 

The multidimensional framework approach has also been adopted to knowledge quality in 

various studies. The key presumption is the hierarchical view on data, information and 

knowledge each covering different epistemological areas. Data quality dimensions are ex-

tended to information quality and further to knowledge quality by including additional dimen-

sions (Waheed & Kaur 2016, 281). The epistemological classification of data, information 

and knowledge has been extended further with wisdom and analyzed with semiotic toolset 

that takes into account not only the physical representation of signs, but also the content 

and social level of communication. The result is a definition of data quality as the gap be-

tween the physical properties of signs against some predefined set of specifications, while 

the quality of information, knowledge and wisdom are defined by their “fitness-for-purpose”. 

(Baškarada & Koronios, 2013, 10-13). This view can be seen compatible with the concept 

of affordance described in the discussion of epistemology of knowledge. In practical level, 

the multidimensional knowledge quality of intrinsic, contextual and actionable quality pos-

sessed by project teams was found to contribute to the innovativeness of the teams, while 

recognizing that functional diversity, absorptive capacity and the knowledge network of the 



23/83 

teams formed the antecedents of knowledge quality in this context (Yoo et al., 2011, 331-

338). The quality model is elaborated in Figure 3. 

 

 

Figure 3 Knowledge quality model of project teams (Yoo et al. 2011) 

 

The multidimensional information and knowledge quality constructs have been used in the 

context of regional innovation networks (Melkas & Harmaakorpi, 2008) and service and 

product innovation processes (Melkas et al. 2010). The latter study recognized the impact 

of information quality on absorptive capacity, while neither quantifying nor going into the 

dynamics of this relationship (Ibid, 370). These empirical examples identify the connection 

between organization’s knowledge processes, knowledge quality and absorptive capacity, 

which are all relevant in the context of open data. Regional innovation networks provide an 

interesting analogy to open data, as the actors’ knowledge interests differ considerably and 

bridging communications and finding common language that could facilitate knowledge 

sharing and innovation is difficult (Melkas & Harmaakorpi 2008, 115). In the open data con-

text the lack of public interest to reuse data, or judging the data meaningless are common 

(Hellberg & Hedström 2014, 45-47; Worthy 2015, 794). 

 

 

While the multidimensional analysis of information quality has been popular and provided 

many insights, alternative concepts have also been proposed. A key presumption in the 

multidimensional models is that quality should be based on customer perspective. It does 

have its shortcomings, for example, in the cases were the customer does not know before-

hand, what the essential quality dimensions should be. The customer based approach may 

provide adequate answers in situations, where the roles of information provider and cus-

tomer are well established with already shared knowledge. Lillrank (2003) points to these 

deficiencies and defines information quality through a bipolar conceptual model of technical 

and negotiable quality. The former can applied to artifacts with commonly ex ante agreed 

attributes, similar to the multidimensional models presented above, while the latter sees the 
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quality of deliverables arising ex post from the negotiation process of meaning between the 

customer and the producer. The meaning can vary from one context to another, and there-

fore can be defined as the function of data and context. Here, the function represents 

knowledge that is applied to interpret data. In a closed system all the components of data, 

context and knowledge function are defined and the meaning can be seen to be predeter-

mined, and the question of quality is technical. If, however, at least some of the components 

are not known, the system is open, and the meaning is interpreted in the constructive pro-

cess of negotiation. (Lillrank, 2003, 694-698)  

 

 

Lillrank provides some guidelines on developing suitable methodology for assessing and 

measuring negotiable information quality. The actors and processes of the information ex-

change need to be identified. It is then to be assessed, if the meaning of the sender is 

captured by the receiver, and to what extent shared meanings can be developed. The qual-

ity attributes of data as an artifact should be controlled, and the relevant context and its 

interpretation by the sender and the receiver should be studied. Finally, the underlying 

knowledge of “how the world works” should be compared between the two parties. The 

potential effect of tacit knowledge and motivational factors are to be noted. (Lillrank 2003, 

701) 

 

 

A recent study raises the question about data quality in the open data context. While the 

concerns are mostly related to the technical properties of data, the analysis recognizes the 

use of data for other purposes that were not considered during the collection of data. (Sadiq 

& Indulska 2017, 153). 

 

 

In the open data context of this work, and with the dynamic, practice oriented conceptual-

ization of knowledge to be used, it seems plausible to propose that both the technical and 

negotiated (or constructed) aspects of data quality are considered. It is likely that the open 

data users accessing totally novel information cannot fully identify relevant technical quality 

dimensions. In order to identify the essential capabilities of firms, and to develop an under-

standing of associated knowledge processes, the concept of absorptive capacity needs to 

be elaborated. 
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2.4 Absorptive capacity  

 

Essential to knowledge based view of the firm is the capability to take advantage of external 

information and knowledge. Absorptive capacity (hence AC) could be described as one of 

the most influential concepts in managerial and organizational research. Its primary purpose 

is to describe the process of knowledge absorption in a firm and related contingency factors, 

and how value and competitive advantage are created. The original construct was de-

scribed as “recognizing the value of new information, assimilating it and applying it to com-

mercial ends” (Cohen & Levinthal 1990 p. 128). The construct’s popularity is clearly testified 

in a large bibliometric study covering more than 1200 articles from the period of 1992-2005 

referring to this original construct (Volberda et al. 2010).  

 

 

The knowledge absorption process has as its main factors individual cognitive structures, 

organizational level communications and the path-dependent nature of knowledge acquisi-

tion. Individual’s learning capability, prior related and contextual knowledge, prior learning 

experiences and problem solving skills all contribute to on how external information can be 

received and processed. The novelty of assimilated knowledge and prior related knowledge 

structures define the time and effort required in the learning process. It is essentially a cu-

mulative and incremental process, where the results and the intensity of effort are closely 

related. The diversity of prior knowledge is recognized to contribute in two ways: a wider 

knowledgebase provides more prospects for assimilation and higher potential for novel link-

ages for innovation. (Cohen & Levinthal, 1990, 129-131) 

 

 

While individuals are seen as the key actors in the development of absorptive capacity, 

certain aspects at the organizational level pertain to the domain of AC. The organizational 

knowledge transfer practices include both external and internal communication, where gate-

keeper roles, or more general prospective knowledge receptors between the diverse do-

mains of knowledge can have significance. Internal subunit cohesion and shared 

knowledge contribute to efficient communications. The ability to look for information residing 

outside the subunits or the whole organization is crucial for innovations. This view of internal 

and external AC proposes a balance between efficient internal processes and more diverse 

knowledgebase with access to external knowledge sources. In the wider organizational 

context the knowledge of where various specialist resources are located becomes important 

for the AC. In addition to these internal mechanisms, an external contribution such as the 
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recruitment of specialists, the use of technical consultancy services, or even corporate take-

overs can provide additional means to improve AC. However, the associated time lag of 

knowledge transfer and the problems in understanding the idiosyncrasies of the firm, may 

hinder the AC development. (Ibid. 131-135) 

 

 

The significance of prior knowledge in the process on assimilation and the exploitation of 

new knowledge lead to path dependency in the development of AC, that is, the knowledge 

sources previously accumulated affect the potential for the accumulation of information from 

new sources. Moreover, the resources and experience contribute to the expectations that 

are formed as a response to changes in the operating environment. This is clearly con-

nected to the ability to recognize value in new information. Whether firms are confined to 

operate on a specific domain, or are able to progress to novel domains is influenced by AC. 

The strategic meaning of AC can be developed even further. The ability to conduct proactive 

activities vs. being limited to reactive behavior in the markets can also be seen developing 

from the absorptive capacity. (Ibid. 135-138)  

 

 

The concept of AC has received considerable attention and several studies have expanded 

the theory with additional or alternative components and contingent factors. Zahra & George 

(2002) propose a modified framework drawing on a wide range of theoretical and empirical 

organizational research. The framework is presented in Figure 4. They develop theory 

based on dynamic capabilities: strategic routines and processes for acquiring and trans-

forming new knowledge and thereby providing strategic flexibility and competitive ad-

vantage. The main contributions are the suggested division between potential and realized 

AC, the redefined dimensions of AC together with associated components. Firms do not 

necessarily benefit immediately from all knowledge they can absorb, but the potential ca-

pacity can provide strategic flexibility and alternative opportunities to be realized in the fu-

ture, if changing conditions so require. The potential AC consists of two dimensions: 

knowledge acquisition and assimilation routines that interpret and make the information un-

derstandable. To realize the potential, new and old information need to be combined and 

transformed into novel ideas and concepts. The realized AC is completed in the exploitation 

phase, where the knowledge is put into practice and novel or improved products, enhanced 

processes and efficient organizational forms are developed. The model is further elaborated 

with the AC antecedents of exposure to complementary external knowledge and experience 

in external knowledge search. The path dependency in the absorptive capacity evolution 
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and in the search for new knowledge is strongly present in Cohen & Levinthal’s (1990) 

model, however Zahra & George (2002) see it as a more multidirectional and fluid concept, 

a process in which the firms are constantly changing the locus of knowledge search. The 

other AC contingencies include internal and external events that impact knowledge seeking 

routines and processes and so provide an activity trigger mechanism. The trigger intensity 

is closely related to the investment decisions on new information. Informal and formal social 

integration mechanisms are seen to positively influence both assimilation and transfor-

mation processes resulting in improved efficiency factor. (Zahra & George 2002, 191-194)  

 

 

 

Figure 4 Absorptive capacity (Zahra & George 2002) 

 

A critical review of theoretical background and empirical evidence of AC have provided 

grounds to refine and re-conceptualize the model proposed by Zahra and George. The 

novel ideas behind this work are the distinction between assimilative and transformative 

knowledge processes, new contingency factors and feedback loops that bring dynamic as-

pect to the construct. The framework put forward by Todorova and Durisin (2007) is illus-

trated in Figure 5. The concept of recognizing the knowledge value present in the original 

work by Cohen & Levinthal has been re-introduced, followed by either the assimilation of 

external knowledge to existing cognitive structures, or their transformation. In the former 

case, the structures do no change, whereas in the latter case the information is not appli-

cable in the current cognitive structure, and so the structure must change before the infor-

mation is useable. This transformation can be seen to take place both in the individual ’s 

cognition and at the organizational level knowledge structures. It is by no means a linear 

process. There is empirical evidence in support that this transformation process can include 

steps of progress interleaved with periods of regression to the use of old structures. Fur-

thermore, the concept of potential and realized AC is seen to be too limiting for analyzing 
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efficiency. Instead, all four components should be included in the evaluation, if firm is to 

develop a balanced and efficient AC. The contingency factors in Zahra & George’s (2002) 

model included activation triggers and social integration mechanisms. While the former is 

included in the revised model, the social integration mechanisms, such as weak or strong 

ties and shared meanings, are seen to influence all the components of AC at both the indi-

vidual and organizational level. The regimes of appropriability are identified both in Cohen 

& Levinthal’s (1990) and Zahra & George’s (2002) models, but in a somewhat contradictory 

way. It is suggested that appropriability is potentially moderating both the knowledge 

sources, that is an antecedent to AC, and the sustained competitive advantage, which is 

the outcome of AC. Finally, the power relationships are provided as a new contingency 

factor impacting both the firm’s internal exploitation of knowledge and the external customer 

relationships. For example, the allocation of resources that is tightly coupled with current 

customer base can become an obstacle in the development of new knowledge resources. 

(Todorova & Durisin, 2007, 776-782) 

 

 

Figure 5 Absorptive capacity (Todorova & Durisin 2007) 

 

Significant contributions have been made to the theoretical concept of AC. The construct 

has evolved from a compact definition to more complex frameworks with an ever increasing 

number of antecedents, contributing factors and outcomes. At the same time the core pro-

cess of AC has been described with the help of potential and realized capacity (Zahra & 

George 2002) and knowledge assimilation and transformation are defined as two alternative 

paths (Todorova & Durisin 2007). Interestingly, the ability to tap into diverse knowledge 

domains and apply it in new contexts is not limited to AC research, but has been identified 
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important aspect in other organizational studies. Technology brokering in product develop-

ment (Hardagon & Sutton 1997) and network structure of knowledge and good ideas emerg-

ing near “structural holes” (Burt 2004) testify the importance of diversity. Empirically AC is 

seen to be closely connected to firm’s R&D activities building capacity to assimilate and 

exploit new knowledge. This is often related to technical change in the industry and AC is 

developed as the byproduct of R&D. (Cohen & Levinthal 1990, 138). Some observers have 

noticed the lack of studies describing the actual process of knowledge absorption, and that 

has not been elaborated in these theoretical models (Duchek 2015, 2).  

  

  

For the purposes of this work, all this conceptual richness poses a challenge to the goal of 

having a meaningful framework of knowledge absorption in a firm when the additional the-

oretical concepts are dynamic, practice oriented knowledge together with both technical 

and constructive quality dimensions. Therefore, the original concept developed by Cohen 

& Levinthal (1990) is taken as a starting point. The quality of knowledge is already men-

tioned shortly in this paper, but it is defined simply as ease-of-use (Cohen & Levinthal 1990, 

139). Here a richer picture of the dynamics between knowledge, quality and AC is sought. 

It is plausible to assume that firms aiming to take advantage of open data could be studied 

with the construct, thus providing a suitable framework for the empirical part. Also, the qual-

ity aspects can be studied in each of the phases both as the quality of technical artefacts 

and as a negotiable, constructed concept. In this process the concepts of productive inquiry 

and dynamic affordance as describing the interplay of knowledge and knowing, are seen 

as elementary processes for the dynamic construction of knowledge and quality. 
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3. Open data context 

 

This chapter will go through the main developments that are behind the rise of open data 

phenomenon. For the start, a definition of open knowledge and open data is given. Then 

an overview of its legal origins is presented. Lastly some notes on the latest developments 

in Finland and international comparisons are made. 

 

 

While several definitions for open knowledge exists, one of the most widely used is the one 

provided by Open Knowledge International, which defines openness as free access, use, 

modification and delivery for anyone (OKI 2017) . Open data, on the other hand, is “data 

set freely available for anyone to use without technical, commercial or legal restrictions” 

(Poikola et al. 2011, 29). The usability of the data set can be evaluated with a 9-level clas-

sification: 

 Accessibility: information about the data set and the license must be easily accessi-

ble from Internet. 

 Completeness: the data set is available as full and in a complete form without re-

strictions from the Internet. 

 Equality of Terms of Use: the users and use cases are treated equally. The use of 

data does not require user registration. 

 Timely and Original: the data provider shall release the data as soon as possible 

with original resolution. 

 Legal and free usability: the data license terms are clear and do not restrict usage 

based on user or use case. 

 Non-chargeability: the use of data is free of charge or covers only the data extraction 

expenses. 

 Machine-readability: the data set is available through a machine-readable API from 

the Internet. This facilitates automatic use of the data. 

 Openness of the format: the data formats are public, easy-to-use and not defined 

and developed by only one actor. 

 Good documentation: clear and extensive documentation supports the use of data 

sets. (Ibid, 29-33) 
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3.1 The legal origins of open data 

 

In the context of open government data, the development of legislation sets the framework 

for progress. The legal origins of open data can be traced in the United States back to 1960s 

and to the “Freedom of Information” act, which made it possible for a citizen to submit infor-

mation request to public authorities. The development has continued and in principle, all 

data and information produced by the public sector has been released for open use. As an 

example, a national geophysical data center was founded by the National Oceanographic 

and Atmospheric Administration (NOAA) already in 1965 to facilitate the collection and ex-

change of geophysical information. In 1980s the need to streamline and enhance public 

information processes was identified in the “Paperwork Reduction” –act. Later on more leg-

islation and the Office of Management and Budget circulars have guided the process. 

Lately, public information has been identified as a significant national resource and conse-

quently legal structures have been formed to support the opening and delivery processes 

of public open data. (Yost 2016, 8) In Europe, the development has followed the construc-

tion of legal framework, first in 2003 by European Union Public Sector Information (PSI) –

directive, which defines public documents open for re-use for commercial and non-commer-

cial purposes (European Parliament 2003). However, it should be noted that the directive 

does not oblige the member states to proactively publish open data. The Inspire directive, 

on the other hand, states that all member states must provide a common infrastructure for 

geospatial data by year 2019 (European Parliament 2007). In 2013, the PSI-directive was 

revised with emphasis on re-use of data (European Parliament 2013). Lastly a European 

Commission guideline instructs member states in terms of open data licenses, suggests 

data set release priorities and applicable fees for open data (European Commission, 2014).  

 

 

3.2 Open data in Finland 

 

The act on the openness of government activities from 1999 defines all official documents 

“to be in public domain unless specifically provided otherwise”. Furthermore, it is the obli-

gation of all authorities “to promote openness and good practice on information manage-

ment” (Finlex 1999). As a member of the European Union, all the previously mentioned 

directives apply also in Finland. Additionally, the Finnish government has taken several 

steps to support and enhance the process of opening the data. A recent report from the 

Ministry of Finance lists some these milestones, for example Open Data Initiative and Open 
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Government Partnership programs. Notably, the current government programme lists ex-

plicitly ambitious goals of developing new business opportunities through open data, while 

at the same time enhance knowledge-driven decision making and government transpar-

ency. Avoindata.fi -web portal gathers public data source descriptions and usage instruc-

tions for data users. JulkICTLab provides development environment for projects that use 

open data. Several training events, workshops and competitions have been arranged to 

boost data usage. The aim has been to move from temporary programs to a more perma-

nent open data infrastructure. (Kauhanen-Simanainen & Suurhasko 2015, 8-10; 13-15) 

 

 

When the perspective is enlarged from a Finnish context to global, some notes can be made 

on the comparisons between countries and the academic accounts of open data policy 

studies. International comparisons between countries and their open data policies include 

the Open Data Barometer and the Global Open Data Index. They attempt to measure either 

the maturity level or the impact of national policies (the former), or describe the situation 

from the viewpoint of citizens (the latter). It seems that the purpose of these indexes is 

essentially to raise awareness and facilitate discussion. (ODB 2017; ODI 2017) Open data 

policies have been in the focus of academic interest as well. A recent comparative study 

between five countries noted that open data policy development consists of three phases. 

In the first phase the opening process itself is in focus, while in the second phase focus is 

to encourage the use of data, and finally in the third phase the quest for impact and benefits 

is emphasized. (Rininta et al 2015, 208-304) The view that opening data is not enough, but 

more activities are needed to support positive development is also evident in the research 

made by Worthy (2015), who raises concerns that without proper context the data is of little 

value and participation in data use is limited to already active players (Worthy 2015, 792-

799). 
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4. The research methodology 

 

Before going into the actual research process and empirical work, a short inquiry into rea-

soning practices commonly used in organization science is made. After a brief definition of 

scientific knowledge and three main reasoning categories, a very brief overview of the or-

ganization science traditions is given. This is then followed by the discussion of practical 

ways to look for warrants for inductive reasoning. The aim is to identify some methodological 

premises that are present also in this work. Against this background, the semi-structured 

interview principles are presented. Finally, the theoretical research framework is presented. 

 

 

4.1 Organization science and the problem of induction 

 

When discussing knowledge, its role in organizational and social contexts, it is appropriate 

that some thoughts on the scientific premises and boundary conditions for scientific 

knowledge are presented. An attempt to define science calls for the systematic and rational 

acquisition of new knowledge. The systematic nature is embedded in the institutions of sci-

ence, such as universities and research institutes, while the rational part is accomplished 

through the scientific methodology accepted by the scientific community. The requirement 

for the novelty of knowledge is paramount. While some observers have called for universal 

methodology applicable for all the fields of science, others have pointed out methodological 

anarchism, or “anything goes” as only viable option to ensure progress of science. (Haapa-

ranta & Niiniluoto 2016, 28-34) 

 

 

In the heart of scientific inquiry are the reasoning methods of deductive, inductive and ab-

ductive reasoning. Deductive reasoning is the only logically sound method in which the 

observation follows logically from the theoretical premises. In case the observation does 

not meet the expectation, then the premises must be corrected. Deduction can also be 

described as inference from generic to particular. Typically this involves the use of formal 

language such as mathematics because natural language is hardly ever explicit enough. 

Inductive reasoning, on the other hand, aims at making generalizations based on observa-

tions. It is the most common scientific reasoning form in many disciplines such as climate 

science, biology and life sciences to name but a few. In the organization science it is the 

most widely used, and even in the so called hypothetico-deductive reasoning the operation-

alization of non-measureable theoretical concepts is through induction. While the inductive 
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methodologies are numerous, there is no logically sound way to bridge the observations to 

a general rule, that is, the theoretical explanation. In this sense, inductive reasoning is said 

to be “incomplete”. A special case of induction is abductive reasoning that takes the theo-

retical premises and observations as starting point and looks for explanation that satisfies 

both. Again, there is no undisputed logical link between these two. The challenge is the 

possibility to have several theoretical generalizations logically coherent with the observa-

tions, resulting in several coherent and possibly equally valid explanations. The problem 

then is, how to provide arguments to support the selection of one of the explanations over 

the other. Is it just a matter of truth or should practical considerations such as novelty or 

interestingness have role in the selection? Within this study the deductive reasoning can be 

seen in the way theoretical constructs are operationalized, while induction is used to bridge 

the concepts presented in the empirical material to the theoretical constructs. The interpre-

tation given, to explain the empirical material from the perspective of theory is done abduc-

tively. (Ketokivi & Mantere 2010, 316; Mantere & Ketokivi 2013, 71-72; Haaparanta & 

Niiniluoto 2016, 100-101) 

 

 

Theory-testing, inductive case and interpretative research designs are the main organiza-

tion science traditions. Theory-testing represents quantitative approach, where hypothesis 

are derived in a deductive fashion from the theoretical premises and tested with statistical 

inference. Inductive case tradition focuses on developing theory from the empirical material 

as exemplified in the grounded theory research. These two are sometimes seen as com-

plementary in the sense that inductive case methodology provides constructs and theories 

to be tested by a quantitative approach. The interpretative tradition, to which this work 

clearly belongs to, focuses on the dialogue between the theory and the empirical material. 

This dialogue is also described in terms of a “reflexive narrative” where the researcher’s 

cognition plays a critical role. As an example of cognitive emphasis is the description of 

interpretative theory development process as a construction of a mystery and developing a 

solution to it. In this work the dialogue can be seen in the selection of theoretical constructs 

such as a specific model of absorptive capacity, while at the same time keeping in mind the 

alternative models and the possibility of alternative explanations for knowledge processes. 

(Mantere & Ketokivi 2013, 75; Eisenhardt & Graebner 2007, 25; Alvesson & Kärreman 

2007, 1278) 
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Considerable disagreement about the role of the scientist in the research process exists 

between different traditions and reasoning strategies. In theory-testing and case-inductive 

approaches the aim is to provide a researcher invariant method where explicit rules are 

followed so to limit the effect of researcher’s own cognition. This type of reasoning is inher-

ently a computational one. However, with inductive reasoning the actual process has strong 

cognitive elements in the theory selection, choosing from various possible explanations and 

where the empirical material is based on non-observational concepts. Essentially, abduc-

tion is present in many phases of the inductive research. (Mantere & Ketokivi, 2013, 72-73) 

 

4.2 Idealization and contextualization strategies 

 

Two practical strategies aiming to solve the problem of induction presented above are sug-

gested by Mantere and Ketokivi (2010). Practical in this context means connection to real 

research processes and not be confused with the premises set by the philosophy of science. 

Essentially the question is, how the empirical data and the theoretical conclusions are 

bound together by such an inference process that can be seen to meet some practical 

standards. Two different set of such standards can be identified: idealization and contextu-

alization that both also recognize the computational and cognitive aspects of the reasoning 

process. 

 

 

In idealization the explanation connecting the theory and the data and the inference pro-

ducing this connection are seen as separate. The Inference is guided by some intersubjec-

tive and normative process that is capable of providing the researcher with the means to 

seek truth and objectivity. In this sense it includes more computational elements. Examples 

of idealization are the hypothetico-deductive methodology, and the idealized case-study 

methodologies of which best known is the grounded theory approach. In idealize quantita-

tive research the aim is to make reasonable empirical predictions where as an idealized 

qualitative research is to propose empirically valid theories. These theories are further ap-

proved or falsified with additional empirical evidence. The main problem with idealization is 

that it fails to describe the actual research process and the selection of explanation in a 

satisfactory way. Also the role of the researcher as an active reasoner is not appropriately 

acknowledged. (Mantere & Ketokivi, 2010, 320-323) 
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In a contextual strategy, the connection between the theory and the data and the inference 

process involved are seen as inseparable. Reasoning is context dependent and the goal is 

a contextually valid explanation, where context itself plays a role of defining the interesting-

ness of the research problem. To be able make predictions or empirically valid theories are 

not considered valid research questions. Contextual strategies can be divided into three 

categories. First, there can be the elements of subjective contextualization where the idio-

syncrasies and the subjectivity of scientist’s reasoning are recognized as paramount and 

so the authenticity of data, critical thinking and alternative explanations are reflected in the 

detailed narrative describing the research and thought process. Secondly, the contextual-

ization may rely on the thick description of the empirical material best exemplified by eth-

nographies. The third contextualization strategy builds on an inference in connection to a 

well-established theoretical discourse against which the data is interpreted. In the context 

of this work, the knowledge management discourse provides the background against which 

the limited, but thickly described empirical material is reflected. Essentially, two forms of 

contextualization is included to support the reasoning. Examples of applying explanations 

without really observing the proposed mechanism are abundant in organizational studies 

and knowledge management is not an exception. The foremost question with contextual-

ized strategy is, what are the scientific merits of the specific personal, theoretical or empir-

ical, context that raise the level of discussion above simple rhetoric or  an idiosyncratic and 

subjective explanation. (Ibid, 323-325) 

 

 

A perhaps competing, or at least an additional consideration for both idealized and contex-

tualized strategy is the question of the “usefulness” of scientific knowledge. Typically this 

view is interpreted as the need to make practical proposals part of the results of a research 

process, and has led many authors to include a “managerial implications” part in their re-

search papers. This seems to be widely accepted practice and possibly encouraged by the 

sponsors and the journals. Interestingly, if the presumptions of explicit, tacit and practical 

knowledge are accepted, then the validity of such implications cover only the explicit part 

with potentially highly diverse and idiosyncratic local conditions that the managers or em-

ployees are facing. Perhaps a more fruitful way to develop the dialogue with practioners 

could be found if the academics were to assume the role of co-architects guiding the prac-

tioners in the evidence gathering instead of trying to produce the evidence themselves 

(Mantere & Ketokivi 2013, 84). It is a clear aim of this work to have at least some practical 

value. However, instead of providing clear answer to the question how open data impact 
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could be measured or improved, it recognizes the complexity of the open data phenomenon 

and provides some concepts that can be useful for future inquiries. 

 

4.3 Semi-structured interviews 

 

The semi-structured interview method differs from structured interviews foremost in that 

there are no predefined and exact questions and answers, but more generic themes and 

topics. The informant has perhaps a plot and the interview process is guided so that all 

themes are covered in the interview. The plot can vary from one interview to another so that 

the order of themes is not fixed. The breadth of discussion of a single theme can vary based 

on the idiosyncrasies of the interview, for instance, be it due to the interviewer’s or inform-

ant’s characteristics, or the nature of the communication. On the positive side, a semi-struc-

tured interview is seen to provide access to the true representation of an informant’s 

speech, which in the context of structured interview and predefined answers is not the case. 

Moreover, as the same topics are covered with all informants, there is a framework to start 

analyzing the material. (Eskola & Suoranta 1998, 87-88) 

 

 

In the early phase of this research process, the idea of a structured interview was enter-

tained reflecting the recent advances in the quantitative management studies (e.g. Bloom 

& Van Reenen, 2010). This would have meant a more idealized research strategy. How-

ever, taken the highly explorative nature and theoretical underpinnings of this work, together 

with potentially diverse informants and the highly idiosyncratic context of open data, the 

idea had to be discarded. Also, it was clear from the start that lacking a pre-defined opera-

tionalization of the key theoretical constructs, the informants should have more freedom in 

defining what is meaningful in this context and not to let the expectations go to the level of 

predefined answers. This approach strongly resembles of the contextualization strategy to 

abductively connect the theoretical constructs and the semi-structured interview texts. 

When considering the possible organizations fruitful for this research, it was thought to be 

essential that the informants should represent such firms that have been able to use the 

data for some time. This would help to make the absorptive capacity process of three dif-

ferent phases a valid interpretation. This was also needed if the technical data and infor-

mation quality attributes and quality as a constructed entity could even potentially receive 

support from the empirical material. Moreover, firm sizes and industries were considered. 

Interviewing informants from the same industry, or from firms of the same size could have 

potentially given more homogenous answers reflecting similar knowledge processes in the 
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firms. This is highly speculative. The potential improved contextual reliability with better de-

fined boundaries and so having similar companies interviewed was not seen relevant in this 

open data context, especially as the research questions included quite theoretical compo-

nents. Therefore, in order to maximize the diversity of informants and idiosyncratic 

knowledge processes, the interviewed persons represented quite heterogeneous sample 

including large and small firms operating in different industries.  

 

 

In some case research strategies, namely the grounded theory, the question of saturation 

by adding more informants has been identified as a guiding principle (Koskinen 2005, 237). 

Saturation here means the point after which the interpretation of the material does not 

change. This represents again an idealized strategy. Of course this does not mean that 

such analytical induction would not be possible, or would provide inferior results. However, 

as already discussed with inductive reasoning strategies, these principles can be highly 

problematic in practice. It is unlikely that such methodologically sound principles exist that 

tell when a sample is saturated. Practical limitations on time and resources limit the number 

of informants not forgetting the potential cognitive aspects of the scientist guiding the search 

for explanation. In the context of this work, the main drivers were the novelty of the subject, 

combined with a more theoretical outlook at the start together with somewhat limited time 

available. It can be said that the original target was to have 6-8 interviews. However, based 

on the collected sample of five, adding more interviews would have increased the contextual 

vividness and potential for stronger warrants between theory, empirical material and expla-

nation, but it would have also increased the amount of work considerably. Perhaps more 

idealized strategies can be followed in the future, be it quantitative theory testing, analytical 

induction or something else. 

 

 

4.4 Reliability considerations 

 

As reflected above, in qualitative research papers it is not uncommon to point the low num-

ber of informants as lowering the reliability of the research or naming out the problem of 

generalizations based on qualitative research. Rather than based on a meticulous analysis 

of reliability issues this seems more like a strange mandatory apology for not being a quan-

titative study. Similar notes have been made before (Ketokivi & Mantere 2010, 329). As 

already argued, this work builds on a contextual strategy where the knowledge manage-
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ment concepts are applied in a new context. The purpose of this work was not to test theo-

retical constructs following an idealized reasoning process but to follow a path where theo-

retical premises and empirical material will be connected. Therefore the reliability 

considerations are more connected to the transparency of presenting the cases and the 

interpretative reasoning steps in connecting theory and empirical material. To what extent 

the results are valid in a more generic context, one has to be conservative on making any 

such inferences. 

 

 

 As far as hermeneutics and the question of interpretation are concerned, interpretation is 

everywhere: in the thematic structure of the interviews operationalizing the theoretical con-

structs, the informants’ understanding of the questions, the researcher’s interpretation of 

the answers and in the process of tying the loose ends of the empirical material and the 

theoretical premises together. An additional focus group interview could have given some 

perspective on the interpretation made by the informants, as they could have reflected the 

various perspectives together. This work relies on abductive reasoning with interpretative, 

contextualized methodology, where empirical material and theoretical premises are consid-

ered together and not separately, when constructing the explanation. The obvious pitfall of 

abductive reasoning, ”affirming the consequent”, is looming above the work (Mantere & 

Ketokivi, 2013, 72). It seems plausible to think that involving firms from several industries 

with successful open data use cases was a fortunate choice as contributing to the richness 

of the contextual image presented. This can be seen to increase the validity of the work. 

The researcher’s dual role as a researcher and an FMI employee raises concerns about 

how the informants interpreted the situation. Also to what extent the informants have inter-

preted the questions in the same way could be challenged. Having multiple informants from 

a same firm interviewed separately or an additional focus group interview might have been 

beneficial also in this respect. 

  

 

4.5 The research framework 

 

The theoretical framework of this study consisted of the model of absorptive capacity as a 

way an organization acquires, assimilates and exploits external knowledge. The phases 

were operationalized in the semi-structured interview questions that looked retrospectively 

into the open data development processes in different firms. The fundamentals of absorp-

tion are the main factors affecting the process identified in the theory. In this work the factors 
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or fundamentals included prior knowledge structures, concurrent progress that is tied with 

path dependency and knowledge sources. In order to illuminate the knowledge absorption 

process in more detail, the epistemological forms of knowledge, explicit and tacit knowledge 

and knowing were included in the framework. The identification of main explicit knowledge 

resources were included in the interviews as well as the potential previous experiences and 

generic outlook to the task reflecting the tacit knowledge component. For knowing, it was to 

be revealed through the retrospective story and the practical work that was to be discussed 

in the interview as well. The third component of the framework was formed by the quality 

dimensions which include both the technical, ex ante dimensions and the constructed qual-

ity which was seen emerge from the absorptive process. The technical quality used a mod-

ified version of the aforementioned quality framework by Wang & Strong (1996). The 

modification were made to contextualize the dimensions relevant to open data context. The 

skeleton for the semi-structured interviews and technical quality dimension map are given 

in the appendices. The research framework is presented in Figure 6 below. 

 

 

Figure 6 the research framework. 
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5. The empirical research process 

 

This chapter presents the empirical material with the aim to provide a detailed description 

of the interviews before the analysis phase. For the start, a short introduction to the Finnish 

Meteorological Institute and its open data service are given together with a statistical anal-

ysis of the use of data. This forms the context of this study. This is then followed by the 

description of the interview protocol. The process is continued with an overview of each 

interview. The analysis of the empirical material concludes this chapter. 

 

5.1 Finnish Meteorological Institute’s open data 

 

Finnish Meteorological Institute (FMI) traces its origins to the magnetic observatory founded 

in Helsinki 1838. Today, it is a prestigious government research center under the Ministry 

of Transportation and Communications, with both operational activities and academic re-

search. The operational activities include 24/7 services to many mission critical customers 

such as civil aviation, Finnish defense forces and Finnish Broadcasting Company to name 

but a few. At the same time, various services to private sector such as media, energy sector 

and agriculture form an important part of Institute’s operations. Still, for the wide public FMI 

is best known for its weather forecasts and severe weather warnings. The FMI research 

activities include a wide range of science from marine research to atmospheric sciences 

and to space research. Some 300 scientific articles produced by FMI scientist are published 

yearly, mostly in international academic journals. An important part of both the operational 

and research activities are the environmental measurements that are carried out either as 

continuous operations or campaigns. Examples of in-situ measurements include weather 

parameters such as temperature, wind and dew point and various air quality parameters 

whereas remote sensing include weather radars, lidars and from international co-operation, 

satellite measurements. The numerical modeling of weather, climate, space weather and 

air quality provide not only forecasts and simulation data than can be used as a basis for 

various services, but function also as a vehicle for scientific study. International collabora-

tion is essential part of all activities. (FMI 2017) 

 

 

Finnish Meteorological Institute’s open data service was launched in May 2013. The service 

meets the requirements of the INSPIRE directive and exceeds them in many respects. The 

open data sets include real-time meteorological observations such as temperature, dew 

point, wind speed, solar radiation, the time-series of the observations, weather forecast data 
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for Northern Europe and climate scenario data. (Honkola et al. 2013, 12-13) In 2014 FMI 

participated in the Apps4Finland competition providing a challenger prize for the best appli-

cation using Institute’s open data. Currently, FMI open data platform has a mandatory reg-

istration for all users, which makes it possible to analyze the users and use patterns in more 

detail. In the following section, an overview of the usage is given. The user data covers the 

period shortly after the launch of the service in May 2013 to August 2016. The download 

statistics are for the web feature service (WFS) interface only, and do not include web map 

service (WMS) interface statistics. 

 

 

FMI open data registration and download statistics 

Finnish Meteorological Institute’s open data service has been popular from the onset. Both 

citizens and firms and other organizations have explored the catalog and the data sets 

available. The registration data in Table 1 shows that the number of registered users has 

increased at a steady rate. It is possible for a same user to register many times.  

 

Table 1 New registered users, yearly 

Year Number of new reg. users 

2013 (Jul-) 3712 

2014 3128 

2015 2663 

2016 (-Aug) 1597 

 

 

Based on the email address information given in the registration, it is possible to make an 

estimate on the distribution of citizens, organizations and for example, universities, colleges 

and research institutes. Organizational users account for approx. 50% of all those regis-

tered. When registration data is combined with download statistics, it can be estimated that 

almost half of all registered users have been able to make at least a single data download. 

The ratio is somewhat higher for educational and research organizations. The details are 

given in Table 2. 
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Table 2 Registered users and data users 

 All Org. Edu/Research (in org.)  

Reg. users 11100 5837 1478 

Data users (min. 1 download) 4801 2701 778 

Data users / Registered users % 43 % 46 % 53 % 

 

 

When the data usage is analyzed based on the registration year, it can be seen that while 

the number of active users declines after the first year considerably, there are significant 

number of users who continue downloading data. For example, in 2013 there were 3712 

registered users of which 1317 made at least one download of data in 2013. In 2014 of 

those active in 2013, 538 continued to make downloads with 1262 new users coming in. 

Similar observations can be made about the firms downloading the data. Actually, the num-

ber of firms that have exploited the data for more than a year was almost one thousand by 

August 2016. The reasons behind the fluctuation of data downloaders are not known. Per-

haps some users have been testing the data sets, or they have used it on a project. Others 

have been able to make the usage a more permanent activity. The yearly statistics for both 

all users and firms are given in Tables 3 and 4. It is also to be noted, that many registered 

users have not made a single download. 

 

Table 3 Download patterns, all users, 2013-2016 

User 

Reg. 

year 

All Users with 

downloads 

in 2013 

User with 

downloads 

in 2014 

Users with 

downloads 

in 2015 

Users with 

downloads 

in 2016 

Users with 

No down-

loads 

2013  3712 1317 538 429 354 2349 

2014 3128  1262 414 270 1783 

2015 2663   1191 330 1446 

2016  1597    775 827 
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Table 4 Download patterns, firms, 2013-2016 

Firm 

reg. 

year 

All 

firms 

Firms with 

downloads 

in 2013 

Firms with 

downloads 

in 2014 

Firms with 

downloads 

in 2015 

Firms with 

downloads 

in 2016 

Firms with 

no down-

loads 

2013  1805 674 287 250 190 1029 

2014 1734  753 254 173 929 

2015 1464   682 192 767 

2016  834    423 411 

  

 

-  

Figure 7 Firm user fractiles 2013-2016 

 

When firm users are analyzed in user fractiles based on data download requests for the 

period of 2013-2016, two observations can be made: first, there is a fairly small number of 

firms that make the bulk of all data download requests. Secondly, there is clear trend among 

all user fractiles that the number of data download requests increases. This can be ob-

served from Figure 7 as the leftward move of the fractile plots. Unfortunately the mecha-

nisms explaining the growth are not known. 

 

 

When the download statistics of the case firms for this study are compared, it becomes 

evident that after a learning period the number of downloads increases drastically. It is also 

possible that over time the download volume declines as exemplified by the technology 
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consultancy. The statistics for water management firm are not available as it was using 

different interface. The statistics are given in table 5. 

 

Table 5 the data usage of case firms 

 2013 2014 2015 2016 

A marketing automation firm 69 861282 3626778 1825300 

An industry service provider - 

 
389 59907 481303 

A technology consultancy 1909 399740 545069 309431 

A energy firm  - 946740 1589506 2506266 

A water management firm NA NA NA NA 

 

 

In summary, the FMI open data service has received a considerable number of users and 

data is downloaded in great numbers. Taken the amount of firms that have been able to 

use data for more than a year, it seems plausible to expect that at least some innovation in 

processes or products has been adopted. So far little has been known about their 

knowledge processes and for what purposes the data has been used.  

  

 

At the heart of open data phenomenon is the idea that users should be able to add-value 

to their own processes, create new business with new innovations or provide beneficial 

services to the society. Open data phenomena covers wide range of data providers from 

public transportation timetable information to communal spending data and further to spatial 

data such as meteorological measurements and weather model data. Some of this data 

may have been already available through cost-recovery or even commercial schemes, how-

ever now the same data is shared for free. As already mentioned, among the peculiarities 

of open data is that the primary processes producing data do not necessarily take into ac-

count the needs and requirements of open data users, at least not as their primary concern. 

This raises the natural question of how fit is the data for the purposes of open data users 

that potentially include various industries with incongruent knowledge processes and rou-

tines. Before going into the empirical material that hopefully can shed light on this question, 

a short section describing the interview protocol is provided. 
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5.2 The interviews 

 

The firms were approached either by a telephone call or by email, following with a letter 

explaining the purpose and goals of the research. The interviews were carried out following 

a semi-structured interview protocol developed from the theoretical premises. The thematic 

skeleton was kept the same in all interviews, however, considerable variation in the order 

of themes and in the level of detail was allowed during the interviews, depending on the 

informant’s position in the organization and in his familiarity with the themes. Two interviews 

were conducted face-to-face and three with Lync, with or without video. The length of the 

interviews varied from 45 to 85 minutes. All interviews were recorded and transcribed. Two 

firms preferred to have two persons present, while in three cases one person was inter-

viewed. 

 

 

All informants had a positive outlook on the research process and talked openly about the 

development process, identifying both positive and negative experiences. The interviews 

started with the informant describing his or her position in the firm and duties related to the 

open data development. Next, the big picture of the firm’s situation related to the FMI open 

data was discussed in detail, for example, the use cases for data, the business processes 

using the data, the already achieved results and what innovations had already been 

adopted. Moreover, the possibility of any concurrent progress such that may have influ-

enced the open data development, was queried, be it technical, economical or organiza-

tional. . This was followed by questions asking the informant to describe the starting phase, 

naming previous work and experience with weather information and technical data inter-

faces. Furthermore, the intensity of effort that was put into the development including both 

internal and external resources was discussed. The fourth theme was to discuss the actual 

development and learning, for example, what phases could be identified with hindsight, 

what were the most important insights gained through the practical work and what had been 

the most severe pitfalls, if any. Moreover, the used learning methods and resources such 

as use of documentation, training, hackathons and learning-by-doing were queried. In this 

phase, the data quality attributes were discussed in more detail using the data quality di-

mensions map (see appendix 2). Finally, more forward looking topics were discussed too, 

for example, the future prospects in terms of possible new developments and expectations 

of information quality improvement, anticipated new dataset releases and suggested data 

interface development.  

 



47/83 

The informants were also explicitly asked about interest in using the data in cloud service 

like Amazon cloud service AWS, so that the applications using data could be run in the 

cloud service instead of downloading the data. This is a service that FMI is already provid-

ing. The informants were also given an opportunity to give feedback to FMI regarding the 

data, interface or any other matter the informant thought to be relevant. The semi-structured 

interview protocol is given in appendix 1. In the following section a summary of each inter-

view is provided to make the context and content explicit. Then, an analysis based on the 

theoretical concepts is presented. 

 

 

5.2.1 The first interview - a marketing automation firm 

The first firm was a startup that had developed a novel way to apply weather information for 

a dynamic content platform. The basic idea was to dynamically automate marketing content 

based on weather phenomena. The firm had started with three employees including soft-

ware, marketing and business professionals. The informant was the CEO of the firm. While 

the concept had received a lot of interest, some customers and turnover to cover expenses 

during 2-3 years of active operations and development, it never turned into expected suc-

cess and was now in a maintenance mode. The platform was not developed anymore and 

all the persons were involved elsewhere. The firm still had paying customers and the plat-

form had therefore not been shut down. The concept was already planned before FMI open 

data was known to be released, so the firm was able to start using FMI data right from the 

beginning. No detailed analysis of potential benefits and market situation was made at the 

onset, “the market was simply thought to exist” as described by the CEO. The threat of 

competition from other startups was seen grave, however it did not materialize during the 

development or operational phases. The coincidence of opening FMI data and the Euro-

pean Union wide INSPIRE directive promising more open data policy cross Europe were 

seen as encouraging signs in the beginning of work.  

 

 

The main development phase took approximately six months. From the start it was obvious 

that the data interface was more complex and consequently the learning process more ar-

duous than with other similar services. Much more work had to be done on the server side 

instead of building logic on the client. However, the extra effort was deemed justified as 

customers were likely to value data from FMI instead of, for instance, Norwegian YR.no-

service which still is little known in Finland. At the beginning, some usability issues were 

noted with the FMI service and consequently the firm ended up using three to four different 
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data sources as a backup. Some quality issues emerged with station metadata, namely 

there was no list of what measurements where available from which station. This was solved 

with a self-developed workaround. Also the exact location of forecast data point was not 

known in the mountainous areas of northern Finland and a home-grown solution was 

needed here too.  

 

 

While these were minor issues, a major one came from the nature of weather data. It was 

described as highly complex and constantly changing, which made the task of harnessing 

it difficult. Several parameters such as temperature, cloudiness, precipitation were used in 

the platform. Early enough, it was decided that weather forecasts only up to three days were 

valid for the task. Additionally, the continuously changing data made it very difficult to re-

produce problems reported by customers. The interpretation of weather data itself was not 

seen as an issue and in case of trouble the team had a direct contact at FMI that could help 

them out. Generic internet resource like Google were pointed out as source of useful 

weather related knowledge. Lessons about the market and customer behavior were also 

learned. For customers additional dynamic content meant that more content had to be pro-

vided, which raised costs. 

 

 

For the start the market for such business was described as non-existing and creating it 

was a demanding job, especially as many major firms did not even use the best data avail-

able for focusing. Weather information was seen as secondary, or “niche” for the task of 

focusing marketing efforts. The CEO named the big retail chains in Finland as having only 

recently started to explore the use of their massive customer databases for this purpose. 

Amazon cloud service was seen relevant if it would make it possible to technically do more 

on the client side. FMI interface differed from say, YR.no in the sense that more effort had 

to be put on the server side processing. Even though the business idea did not prove to be 

a great success, the CEO was keen to know about new data sets available, for example 

aurora borealis data. It was estimated that due to the difficulty of the interface some users 

may give up testing and trying and so some potential is lost. 
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5.2.2 The second interview – an industry service provider 

The second interview was with the production manager for a large Finnish firm providing 

services to energy industry in Finland and neighbor countries, employing more than 2000 

people. He had been involved personally with the development of data services applying 

the open data. In this case the approach had been very different from the previous one. 

Instead of focusing on a specific concept, the aim had been to explore possibilities for new 

services and to look for potential costs savings with open weather data. The firm had used 

and was still using commercial data from Swedish met service and also from FMI, so some 

knowledge of weather data was already there. The initial development phase had lasted 

approximately 6 months and involved two to three persons, one looking for interesting data 

sets and 1-2 software specialists for technical development. New services had been devel-

oped with some success, and as a new development a self-learning predicting system had 

been applied that used raw numerical weather forecast data. The technical interface itself 

had not presented an issue, although it was envisioned that for any future development a 

lighter and more widely used web technologies would be preferred, as other data providers 

were moving towards simple web services.  

 

 

 As for the data itself, the short forecast period of 36 hours was seen as a disappointment 

and the reason for it was not clear, as it was known that longer forecasts are provided at 

FMI internally. Global radiation measurement network was seen as too sparse, taken the 

growing market for solar energy production also in Finland. A third remark was made about 

the temporal resolution of observations of one hour as in energy sector it was supposed to 

become an EU wide norm to have a 15 minute resolution. The main challenge was seen in 

interpreting the data and for example interpolating wind speeds for different altitudes was 

seen to require special expertise. The codifications of data and explanations of various ac-

ronyms were hard to find involving much work. In this case also, a direct contact at FMI had 

been used to help in practical problem solving. It was recognized that for certain important 

use cases open data sets were considered inferior and data analyzed and interpreted by a 

professional meteorologist was needed, even if it would come with a cost.  

 

 

The outlook was positive for future development, although no specific investments had been 

planned yet. Amazon cloud data service was not seen relevant as data download was not 

seen as an issue and the predictive system required local data. The future was viewed 

optimistically with new data sets coming into use providing potential for new products and 
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services. The development was seen more exploitation than ground-braking technological 

exploration and innovation.  

 

 

5.2.3 The third interview – a technology consultancy 

The third interview was with a GIS expert and a business area director representing a mul-

tinational firm employing several thousand people in Finland and tens of thousands globally. 

The interviewed persons had not been directly involved with the FMI data, however they 

both had extensive experience and knowledge from other open data sets and were able to 

discuss all themes from a fresh perspective. The interview themes were therefore looked 

from a more generic perspective than FMI open data. Still, it was known that FMI data had 

been used in several GIS solutions supporting customers’ operations and planning pro-

cesses. Some of the solutions had already been used for several years. As a typical case, 

the initiative for system development had come from the customer that had acknowledged 

the availability of FMI data. Obviously, the evaluation of the potential benefit was done by 

the client: the consultancy provided estimation on the work needed and it was up to the 

client to decide, if it was worth it. During the development process the consultancy or the 

customer had been able to suggest new data sets and novel features and so enhancing the 

system.  

 

 

While the details of development phase were not available, overall technical interface and 

data formats were seen from technical integrator and application developer perspectives 

simply as job to be done, either by using commercial software or own development. Still, it 

was recognized that for smaller firms with limited resources for software licenses or devel-

opers, the complexity of the interface could be an obstacle for development. With other 

more static data sets it was customary to fix errors in the data by the developers themselves 

and not contacting the data provider. It was pointed out by both informants that while many 

standards in various data sets exist, this does not guarantee that codifications are the same. 

This can result in mapping problems between data sets from different providers. Overall, 

the interpretation of weather data was not seen an issue as the integrators role was more 

involved with the technical side. It was seen more a task for the user to interpret the infor-

mation presented in a multilayered GIS solution. In the course of long-term solution out-

sourcing cases the knowledge of customer business processes are expected to accumulate 

and facilitate further development initiatives.  
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Development potential was seen especially with the data catalogue that in optimal situation 

would include all data available from FMI, also those possibly not included in open data. An 

example of a recent case was provided where a software developer had made the conclu-

sion that if a certain data set was not available in the open data, there was no such data 

available at all. Another development idea was a developer guide, or more precisely a “sur-

vival guide” to the FMI open data that would help new developers to get to know the inter-

face and data sets with examples of usage and data interpretation and how to avoid 

common pitfalls. This could be also a community effort gathering experience and knowledge 

from various users.  

 

 

5.2.4 The fourth interview – an energy firm 

The four interview was with a technical development manager and an operative manager 

for a Finnish company operating in the energy sector with more than 200 employees. While 

the persons had not been involved directly with the development of data use, they repre-

sented the user of the weather data and services and also were guiding the future use of 

open data in this firm. For this reason, the interview focused on future technical develop-

ment potential and information interpretation issues in this context. It turned out that the 

current application using open data had been developed by one employee with own insight 

to improve one of the main operational processes. The idea was to gather automatically 

weather information for case analyses of production problems and power line failures. As 

the employee had left the company, the main focus was now to look for standard solutions 

and technical integrations. The original solution was still operational. Some manual work 

was still needed on inputting weather data into support system in case of process interrup-

tions which highlighted immediate potential for efficiency gains. Future development was 

seen tied mostly to the development of software chosen for business process systems. 

Centralized development with well-defined integrations was considered a preferred operat-

ing model over local scale development in the future. The expectations of the future poten-

tial of the new system were high. The interpretation of data and understanding the 

complexities involved in impact analysis for their industry were seen crucial. This was also 

noted in the context of data as the high impact could vary a lot depending on the local 

conditions for which information was not available from FMI open data.  

 

 

The firm had used other FMI services such as extranet website presenting tailored weather 

information and a videoconferencing solution providing briefings and detailed information 
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on upcoming weather events. Interestingly, even the tailored website products were seen 

preferably to be integrated into internal process systems in the future. An illuminating ex-

ample on the challenges of interpreting weather information was the feedback from the 

videoconferencing briefings. While providing more information and higher resolution than 

standard website, the non-standardized tools used by meteorologist with high level of detail 

had left the customer alone with several interpretations. A concise and standard represen-

tation that does not change from one meteorologist to another was clearly seen as a poten-

tial improvement. At the moment, cloud service was not seen relevant to operations, but 

some possibilities for reporting or similar functions were identified. The outlook for hacka-

thons and other knowledge networking possibilities was positive, while several concurrent 

technical developments such as big data analytics and artificial intelligence used in predic-

tive systems were seen potential for future operations. 

 

  

5.2.5 The fifth interview – a water management firm 

The fifth interview was with an automation engineer from a Finnish water management firm. 

He had hands on experience in the development of data usage as a part of larger externally 

funded development project and from a previous project using weather data as well. He had 

been responsible for both the technical and data aspects of development. The data was 

applied to support production process either by anticipating weather events with high impact 

potential, for example, the water levels could be lowered in anticipation of heavy precipita-

tion. Another application was to use the open data together with internal data to improve 

production processes by looking precipitation data together with information on discharge 

volumes and identify leaks and blockades in the water management system. Previously, 

some similar functions had been supported by experienced operators using their experi-

ence and intuition, but now data was available to support this task. Some totally new inno-

vations based on weather data improving the water management system fault finding had 

been implemented. This operational level work was believed to be unique at least in Finland. 

 

 

As the project was large, consisting of several subprojects and involving also external fund-

ing, it was estimated that some high level evaluation of potential benefits had been made 

though not available for the subproject level. The use of open data had begun more than a 

year ago and before that same data had been downloaded from other FMI service. By stud-

ying documentation and example queries some data was downloaded, however it posed a 

special problem to ensure that the data was correctly laid over business process data. . 
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From this experience came the suggestion that a preview service of the data could help 

new developers.  The project was started with a hackathon where two FMI specialists gave 

insight into the data and its usage. The development had been mainly done by the informant 

with some application assistance from a software firm. The quality of the interface and data 

in use were seen adequate, and during the hackathon the understanding of how high quality 

weather data is actually produced helped to value the data. Some issues were noted at the 

beginning, when queries for data were made based on updated metadata but the actual 

data was coming with a short delay. The interpretation of data was seen also challenging 

as the documentation describing the details was limited. A direct contact with FMI helped 

in these cases. For future development it was seen beneficial, if all the data sets had more 

detailed introductions and descriptions, so that novel ideas could be easily developed fur-

ther. Now the position towards novel ideas was cautious and primarily task was to stick with 

what had been done already. The idea putting data on a cloud service was well received, 

however the firm has also special requirements that cloud services cannot meet and so at 

least for the moment this development was not interesting. 

 

  

5.2.6 The summary of the interviews 

Contrary to textbook examples of top-down projects and thorough analysis of markets and 

benefits, the open data context presents a landscape of more grass-roots level innovation. 

Even where a top-down project management method was used, the local level was leading 

the development. Typically the value of open data and information was taken more or less 

granted and no explicit analysis of the potential benefits had been carried out, although in 

the case of externally funded large project, it was believed to exist. This could also be due 

to the fact that three of the firms had used weather data before, so the potential of open 

data use cases were perhaps better established and these experiences were further en-

hanced by experimental, not tightly controlled, outlook. Another potential explanation is 

simply based on the limited resources put into development. Estimating potential benefits 

is a highly complex task and not easily integrated in the scope of practically oriented devel-

opment. As for local knowledge, previous work experience, rules of thumb, and similar in-

tuitive methods had been used previously to connect weather events with business process 

information. It was seen that these methods could be enhanced with data-driven tools and 

analytics. 
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Apart from the start up and the water management firm, the outlook for work was an explor-

ative search for opportunities rather than a tightly guided development work in the expecta-

tion of immediate benefits. Resources allocated for the development varied from case to 

case, but typically it had been 1-2 persons. The development practices varied case-by-case 

from pursuing their own ideas as a side job, as a part of guided process development, in a 

well-defined project, or as a startup. This amount of resources itself is an implication on the 

identified value but also on the explorative nature of the task. This reflects also the research 

and development (R&D) effort put into open data. R&D intensity has been commonly used 

as a substitute for innovativeness especially in economics, but also in knowledge manage-

ment exemplified by Cohen and Levinthal (1990) and more recently by Duchek (2015). 

However, this view has its well-known shortcomings, for example, a theoretical concept is 

replaced with a concept that can be observed (Ketokivi 2015, 83).  

 

 

5.3 The analysis  

 

All the interviews were transcribed resulting with approx. 39 pages of material. The analysis 

was done by identifying the absorptive capacity phases and the fundamentals of absorption 

from the text material, then looking for the knowledge sources and forms. For different 

knowledge forms mentions of experience and intuitive thinking were interpreted as including 

tacit knowledge components, while explicit resources included the mentions of documenta-

tion, metadata and possible internal or external resources. All firms were seen to have en-

tered the process of practical inquiry as solving creatively problems in their own contexts. 

As for knowing, each phase of the development was searched for such discussions of prac-

tice, for example the interpretation work on local context was seen to include practical know-

ing. The dynamic affordance of weather information was seen emerging from the different 

and potentially novel use cases, in a sense as a weather information’s unforeseen potential. 

Finally, the quality criteria was gathered as the explicit discussion of the technical quality 

dimensions, or from other mentions pointing out similar characteristics of the data or inter-

face. Several readings and re-readings of the material were made. It should be noted that 

the language used by the informants described the process modestly. It is likely that if the 

interviews had involved marketing department staff the result could have been with texts of 

more explorative innovation. Therefore, direct comparison between studies like this is likely 

to be unfruitful. The analysis is divided into six parts. First, it is mandatory to open a discus-

sion of the various knowledge domains, where the firms operate and absorb new 
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knowledge. Secondly, prior knowledge structures as identified by the framework are dis-

cussed. The third section is about concurrent progress and path dependency within the 

knowledge domains. This refers to such concurrent developments that can potentially and 

substantially influence the absorptive capacity process. The fourth section covers the 

knowledge sources, internal communications, learning methods and similar aspects that 

impact the absorptive process. The fifth and sixth sections cover technical and constructive 

quality discussions respectively. 

 

 

5.3.1 Different knowledge domains, different roles in practical inquiry 

While not obvious with the theoretical framework, one definitive aspect of all the interviews 

was that of knowledge domain, or actually knowledge domains, where the firm operated 

and in which it was absorbing new knowledge. Inherently it is about the depth and context 

of practical inquiry. Three different domains of information and knowledge are to be noted 

when different firms are considered from the perspective of prior knowledge structures, 

concurrent progress, knowledge sources and quality requirements. Firstly, there is the do-

main of weather information and knowledge that represents external domain for FMI open 

data users. This includes the various weather information available but also the special 

vocabulary and terminology of meteorology that are needed to understand the information 

and phenomena it describes. Secondly is the domain of technical knowledge that includes 

the data interface and formats. The third domain is that of local contextual knowledge in 

which the weather information is applied for business process innovations, novel concepts, 

services and products. Concurrent progress in any of these domains can provide more in-

centives for absorption as is exemplified in the section below.  

 

 

Four different roles emerge from the empirical material, each with different characteristics 

in terms of requirements for different knowledge domains and information quality. In this 

context the roles are the startup role for the marketing automation firm, the specialist inte-

grator role for the industry service provider, the technical integrator role for the technology 

consultancy and the role of internal process developer that includes both the energy and 

the water management firms. All the firms had embarked on different tasks with different 

knowledge requirements. The startup was following a clear, ambitious vision, and while 

possessed technical, business and marketing knowledge, had to develop technical solution, 

learn to create market and how to apply weather information in this context. In a sense all 

different knowledge domains had absorptive potential. For specialist integrator the question 
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was more of practical work of learning technical knowledge and to some extent understand 

the application possibilities of weather information not only in its own business processes 

but also in the local context of its customers’ knowledge domains. The technical integrator 

had perhaps the best capabilities for the technical domain but needed also to grasp the 

problems customers are trying to solve in their own domain. Weather information in any 

specific context had less importance. The energy firm and the water management firm both 

were improving their internal business processes, which included technical knowledge, 

weather information and its application in the local context. The involvement in different 

domains can change as was exemplified in the energy firm’s decision to play a smaller role 

in the technical domain and look for external integrators and partners for this knowledge. 

This way the firm could concentrate on the domains of their local context and application of 

weather information and so perhaps secure more solid path for future development.  

 

  

5.3.2 Prior knowledge structures  

Prior knowledge structures, be it individuals with special skills or knowledge, documented 

sources of knowledge or network partners, are essential in recognizing the value of external 

knowledge. This is evident in tasks related to individual and organizational learning and 

other means of accumulating knowledge. Prior knowledge also guides how the potential of 

external knowledge is valued if it is recognized at all. While not noted by Cohen and Levin-

thal (1990), it seems plausible to assume that prior outdated knowledge structures can work 

against the absorptive capacity, for example when previous learning or development pro-

cesses have failed and these stories are kept in the organizational memory and so as sto-

ries belonging to explicit group knowledge. Essentially all forms of knowledge, individual 

and group explicit and tacit knowledge and not forgetting knowing should be considered 

here. Finally, as reminded by Volberda, the organization should also be able to retrieve the 

knowledge it possesses (Volberda et al. 2010, 943).  

 

 

In the context of open weather information the prior knowledge structures turned out to be 

particularly important in the dimension of technical knowledge of data interfaces and data 

formats. Moreover, this factor was evident also in the intersection of local knowledge and 

weather information, in other words, how weather information is applied in the local context. 

Both of these were reflected in the empirical material. While the technical interface was new 

to all, many had experience with other data interfaces and formats so FMI open data was 

just another interface among many others. As for the application in local context, three of 
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the firms had used weather information before in their processes and had been involved in 

co-operation with FMI and therefore possessed some means to gauge the potential value 

of weather information in the local context and how to interpret it. For the startup this was 

all new and for the technical integrator the local context came from the customer cases. 

The loss of expertise that had happened for the energy firm represented also a loss for prior 

knowledge structures 

 

 

5.3.3 Concurrent progress and path dependency 

The absorptive capacity development can be associated with a larger scale development 

be it technical, social, economic or any other field meaningful to the industry. As described 

by Cohen and Levinthal, a neglect of developing knowledge resources could result in a 

lockout like situation where the firm is capable neither to value nor assimilate any new 

knowledge of an important field. Hence the firm’s aspiration level is lower resulting in reac-

tive behavior and less innovation. (Cohen & Levinthal 1990, 136-137) This could be harmful 

for example in industries that are going through rapid technical change. It is then the con-

current progress in the environment and path dependency of absorptive capacity that can 

influence the decision to search for external knowledge. 

 

 

Several important development paths can be identified from the empirical material that 

could be seen contributing in strategies chosen. In marketing, with multi-channel, all-en-

compassing, constant flood of advertisements and other elements, the challenge is to get 

the message through and not to regress into a “wall-paper like meaninglessness” as aptly 

pointed out by the startup CEO. This is the playground of giants like Google and Facebook, 

but also of smaller players like the startup in this FMI open data context, looking for new 

innovative ways to target marketing efforts. On the technical side, the open data phenome-

non itself, but also many kinds of web services with potentially easy used interfaces are 

turning the focus of service development to application programming interfaces (API). This 

leaves the door more open for open innovation and provides a concept that software devel-

opers are already familiar with. This theme was evident in most of the interviews. Not a 

technical novelty, but still important and coming into mainstream use are the geographical 

information systems (GIS). The idea of presenting data in a visual form, layered on top a 

map makes it more digestible for human cognition. The development potential in moving 

from simple visualization systems for more advanced solutions that include data analytics 

was recognized by the technical integrator.  
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As a third technical development, the new wave of artificial intelligence and machine learn-

ing systems coming into mainstream use was also acknowledged by several firms, even 

though only one had already started using such a system in the context of this study. Finally 

as an example of development driven mostly by new social conventions and knowledge 

networks, is the development of collaboration platform where firms in different industries 

affected by high impact weather events such as floods or storms can share and access 

each other’s knowledge and so improve local business processes. This illuminating exam-

ple was provided by the energy firm. 

 

 

5.3.4 Knowledge sources 

While explicit knowledge sources of different domains are easier to identify, the possible 

tacit elements such as knowledge gained through experience are somewhat harder to rec-

ognize. Again, the practical form or knowing is anticipated to play a role. Cohen and Levin-

thal (1990) discuss several aspects related to knowledge sources, gatekeeper roles and 

organizational communications. Internal communication and organizational practices 

geared towards knowledge sharing can be valuable. Moreover, when external sources are 

considered, gatekeeper or interface functions can bridge the knowledge gap, which in case 

of novel or otherwise out-of-scope information are all the more important. Again, the abilities 

to identify and exploit both internal and external complementary knowledge resources are 

absolutely critical. (Cohen & Levinthal 1990, 132-133)  

 

 

Knowledge sources identified by the firms included both explicit and tacit elements. Diver-

sity was evident in the teams of the firms that typically included both technical and local 

knowledge expertise. In the context of FMI open data, the explicit knowledge sources iden-

tified by the informants were the data interface and data format documentation, guidance 

given for the registration process, sample queries and codifications available from the FMI 

website. The metadata sources listed included the catalogue describing available data sets 

and detailed entries describing the available observations, measurement locations and in-

tervals to name but a few. As no surprise, Google was identified as a valid source for 

weather related knowledge. Even though FMI has provided an open data helpdesk service 

that has received with more than one thousand service requests, the informants did not 

mention it. Instead, many named direct contact at FMI as valuable resource of information. 

This is an example of boundary spanning gatekeeper or interface roles both at the firms 

and at FMI.  
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None of the informants had participated in FMI open data events, although the water man-

agement firm named a hackathon organized in the project as critical source of information. 

Access to expertise knowledge in this event was seen to have eased the knowledge assim-

ilation and practical development considerably. In general, hackathons were seen either as 

very useful and important events (technical integrator) or more like a positive lifestyle choice 

(startup). The usefulness was seen both from the perspective of nurturing individual talent 

and connecting for knowledge sources and idea sharing between participants. The organi-

zational communications aspect came to the fore only with the technology integrator, which 

had some established, although perhaps not heavily used processes for knowledge sharing 

between different teams. These processes and routines that could be also interpreted as 

including tacit knowledge were identified by the technical integrator as well, while the water 

management and the energy firms identified the role of experience in interpreting the 

weather information in local context. Overall, it was the intersection of weather information 

and local contextual knowledge which all the informants found by far the most demanding 

aspect. Solving practical problems or developing new ideas for customers were the sources 

of knowing as was the learning-by-doing attitude and practices testified by all the inform-

ants. 

 

 

5.3.5 Technical quality considerations 

Technical quality is defined as a multidimensional construct where the relevant dimensions 

are known ex ante, before the use of the artifact, in this case, weather information. In this 

section the technical quality dimensions are reflected against the phases of absorptive ca-

pacity: recognizing the value, assimilation and exploitation. Throughout the interviews the 

technical quality considerations were identified either explicitly from the data quality dimen-

sions chart or came up as part of the discussion. For the start, or recognizing the value 

phase, the quality of documentation, the ease-of-use of the interface, rich data catalogue 

and metadata were identified by several informants as important and in the case of FMI 

open data, of not so high quality. Indeed for the startup the documentation was said to be 

close to non-existent as they had started their work right after the interfaces had been pub-

lished. However, the specialist integrator and the water management had found the exam-

ple queries very helpful in their work.  
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While all the firms had succeeded in using the data interface and so the ease-of-use had 

not been a showstopper, the startup and technology integrator specifically named the com-

plexity of the interface as potential hindrance for newcomers, especially other startups with 

perhaps more limited resources than large firms. This could limit the motivation to quickly 

develop and test new ideas. Explicitly, the data catalogue was named crucial by the tech-

nology integrator, startup and specialist integrator not only for the start of the absorptive 

process but as a source for new ideas and recognizing the value of data sets that could be 

provided to customers. Preferably, the data catalogue would include all possible data sets, 

even those not yet available through the open data interface.  

 

 

In the learning, or knowledge assimilation, phase the documentation, metadata and ease-

of-use of the interface were still important. However more significant were the metadata and 

actual data characteristics and how the data was applied technically in the local context. 

For example, for the startup, a workaround for missing observation metadata had to be 

developed and unlike YR, more logic had to be developed on the server side. The reputation 

of FMI data among customers was believed to make it worth the extra effort. The specialist 

integrator was disappointed with the shortness of the weather forecast data available, more 

the so as they knew that longer forecasts are provided too. The water management firm 

had spent considerable effort on laying the data correctly in their own systems and was 

wondering if this task could be eased with a preview functionality in the interface. Overall, 

as mentioned already, the technical part was seen difficult, but not as overwhelmingly com-

plex. In learning phase the vocabularies, acronyms, codifications and terms specific to me-

teorology were identified as problematic and lack of clear documentation was pointed out. 

Also, the complexities of using weather data in the local context came to the fore. For ex-

ample, the startup recognized the continuously changing data making it hard to reproduce 

and fix a bug reported by their customers. The specialist integrator saw the interpolation of 

wind speeds for different altitudes beyond their knowledge. 

 

 

It goes without saying that separating the assimilation of knowledge from actual use and 

application phase is somewhat artificial. However, it came evident that some technical qual-

ity characteristics gain more importance when data was used operationally. For example, 

the startup mentioned availability issues in the early phase for which they had to solve by 

using other open data such as YR from Norway. The water management firm pointed out 
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the lag between publishing the metadata and actual data being available. This was consid-

ered a minor issue. Interestingly the same firm identified a presentation made by FMI spe-

cialist in a hackathon as opening his eyes on the complex processing that is required to 

produce the data and had him appreciate the quality of data in a new way. The attitude 

towards “raw” data changed, reflecting perhaps a more important change in the individual’s 

tacit knowledge. The technology integrator speculated that for any application or mobile app 

developer, the data interface availability is crucial to the extent that “it does not matter how 

good an app you have developed, if the data interface is down”. Poor availability of the data 

would merit the app useless. Overall satisfaction on the availability was high and the fact 

that FMI uses the same backend system internally was appreciated. 

 

 

It is obvious that many of the technical quality considerations are closely related to the 

available explicit knowledge resources of the open data service documentation, metadata, 

catalogue but also to the technical knowledge and skills as reflected in the subjective expe-

rience of ease-of-use. The frustration experienced by the startup could be a telling example 

and explain partially why so many of the registered users have failed to make a single 

download. It should be emphasized that especially for the more technologically savvy firms 

learning the interface and formats was viewed just a job to be done just like any other inter-

face and data. It also became clear that the widely used web services and simple interfaces 

are anyhow preferred. The high dynamism of weather data is, however, something that sets 

it apart from many static data sets like maps or timetables and makes assimilation and 

exploitation of data and information more demanding. Some differences were evident with 

firms pursuing more exploitative paths, compared to firms with explorative outlook as the 

focus of the former provided perhaps a more directed effort and so somewhat easier 

knowledge absorption. 

 

 

5.3.6 Constructive quality considerations 

The constructive aspects of quality focus on how the meaning of weather data is negotiated 

in the local context and how possible attributes vary from one context to another. In a sense, 

the constructive quality is then more associated with the tacit and knowing dimensions of 

knowledge than explicit. Skills and experience combined with practical work supported by 

explicit resources take part in the process where meaning is defined. Several firms pointed 

out the complexity of the task to harness weather information in their business processes 

that was learned during the process. As described by the startup, the original idea turned 
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out to be not quite as successful as expected. There was not a single reason to explain this. 

Instead it was insight that emerged through practical inquiry in which technical, weather and 

local domains were assimilated and novel knowledge created. This innovation process was 

where the ultimate knowledge quality or fit-for-purpose was negotiated.  

 

 

At the same time it should be noted that as all knowledge domains are constantly develop-

ing this conclusion of constructed quality is open to new interpretations. For the both inte-

grators the ability to find novel contexts or purposes where the data could be exploited 

resulted in continuous explorations and practical inquiry. While exploring, they were able to 

limit their own role in the domain of weather information and instead look for assistance 

from the knowledge network. Yet another illuminating example was provided by the energy 

firm that had identified the complexity of its local domain impact assessment. This impact 

is dependent not only on weather events, but also on other local conditions for which data 

is available from other sources such as soil frost, age of forest and its distance to the power 

lines for example. Again it was knowledge gained through years of experience and practical 

inquiry with open data that provided more insight. The same firm was using not only open 

data, but other weather information services, in this case the video conferencing solution. 

While the benefits of inquiring the local conditions in more detail in an interactive session 

were considered high, the non-standardized tools used and the very fine information details 

given by meteorologists left the user puzzled with the meaning of the situation for their local 

context. Clearly, the local domain can include several fields of knowledge when complex 

phenomena are targeted, but it is also important to find the essential and relevant weather 

information that is fit-for-purpose.  
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6. Conclusion and discussion 

 

This last chapter provides reflection of the theoretical premises and empirical material. 

Moreover, answers for research questions to the extent they were found are presented. 

Potential for further research is discussed and finally some practical implications for FMI 

open data development are included. 

 

 

Recognizing the value and assimilating external knowledge are not much to look for, if the 

knowledge and skills learned cannot be applied to the benefit of the firms. As exemplified 

by all five firms, the absorptive processes have varied considerably, but all have succeeded 

in their own local contexts. Some of the use cases have been totally novel ways to apply 

weather information. Productive inquiry and resulting knowledge creation have paved the 

way to dynamical affordance, essentially redefining what the weather information can be 

used for and at the same time providing vehicle for learning. While Cook & Brown (1999) 

attach the meaning of affordance with material objects, like architecture or door knobs, per-

haps “the way world give clues to our perception as to what we can and can’t do with them” 

is applicable for data and information as well. By solving problems in productive inquiry, the 

data users have tested and either succeeded or failed, the result not necessarily being static 

but dynamic, defined in the interactive process of learning and sense-making. Essentially, 

the constructive quality as negotiated meaning emerge from this interaction in the intersec-

tion of different knowledge domains of technical, local and weather. 

 

 

6.1 Reflection to theoretical premises: from absorptive capacity to knowledge forms 

and quality considerations. 

 

The theoretical premises of this work included three components: firstly, the absorptive ca-

pacity as the abstraction of a knowledge process and capability to absorb knowledge from 

the environment and apply it to a firm’s benefit. Secondly, the epistemological considera-

tions of explicit and tacit knowledge extended with practical knowledge or knowing as 

emerging from the practical inquiry. The third premise was formed by the information and 

knowledge quality as technical characteristics applied for artefacts and constructive quality 

as negotiated meaning of data, information and knowledge in the local context. 
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6.1.1 Absorptive capacity in the open data context 

The concept of absorptive capacity has been used as the lens through which the knowledge 

processes have been observed. The interview protocol reflected the view of a three phased 

process. Being a retrospective, it can be alternatively interpreted as the plot for the narrative 

of open data knowledge creation. The semi-structured interview provided a retrospective 

outlook of the process on how knowledge had been assimilated, and used in the improve-

ment of processes or the provision of new services and products. Prior knowledge struc-

tures, concurrent progress and knowledge sources were discussed in the light of empirical 

material. A rich picture of knowledge absorption was revealed. The firms operating with 

open data face the challenge to absorb external information or knowledge, in this case, 

weather information, but also the technical knowledge required to use the interface and 

perhaps most importantly, how to apply the information in their local context. This process 

could be well be connected to other developments be it local, technical, or other open data 

becoming available, just to name but a few examples. The importance of having prior 

knowledge as proposed by the framework was evident. As discussed, the concurrent pro-

gress was important in open data context. Cohen and Levinthal recognize this as techno-

logical opportunity, either as the quantity of external knowledge or as amount firm’s 

production process or products is expected to improve by the application of new knowledge 

(Cohen & Levinthal, 1999, 139). 

 

 

The scope and depth of absorption can vary depending on the role firm is to take in respect 

to different knowledge domains. Here, the setting reminds of dynamic capabilities as stra-

tegic resource configurations that make it possible to implement different strategies, sug-

gested by Eisenhardt & Martin (2000). Also, the theories of innovation networks come close 

to the discussion of knowledge processes in open data context. Especially knowledge bro-

kering over different social worlds, a process in which good ideas are associated with cross-

ing structural holes, or previously unlinked social worlds, was reflected in the empirical 

material (Burt 2004, 388-389). So, while leaving the technical knowledge aside, firms that 

would enter the open data development with novel industry knowledge background (or “so-

cial world”), with potentially supporting concurrent progress could have most likely potential 

for innovation. This would call for capability to negotiate meaning in the intersection of two 

domains of knowledge. Essentially, this is the dynamic affordance in the making, how in 

practical work new knowledge is created and at the same time data is afforded a novel use. 

Of course, little differences in timing and many other idiosyncratic factors can make or break 
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the innovation potential. Apart from the startup, while perhaps radical innovation was not 

present in the empirical material, the exploitative nature of data use could be seen as 

strengthening the existing weak links between different domains. As for the phases of ab-

sorptive capacity, there was a feedback link from successful assimilation and application 

on how the value is recognized, similar to what Cohen & Levinthal described as the need 

to have some knowledge to give credit to external knowledge at all (Cohen & Levinthal, 

1999, 137-138).  

 

 

In the context of FMI’s open data, the number of users capable of exploiting the data inter-

faces points out to high potential in innovation. At the minimum, organizations are develop-

ing their absorptive capacity in respect to weather information that facilitates not only use 

of FMI data interfaces, but other similar resources available. If combined with supporting 

technological progress, or social factors making the open data or weather information more 

desirable, or other development that would essentially develop the meaning of weather in-

formation in novel contexts, the potential could perhaps be realized in a much wider setting 

and in faster pace. At least the users are able to plug-in to continuous and scientifically 

guided development of weather forecasts that even though improve slowly in modern terms, 

bring revolutionary improvements in the long run (e.g. Bauer et al. 2015) 

 

 

The absorptive capacity provided appropriate framework for this study. Many enhance-

ments to the original idea have been made. Volberda et al. (2010) track some of these 

developments and propose an integrative framework that include even more components 

and factors. A highly ambitious research agenda is also set with topics ranging from indi-

vidual level elements to more clarified definition of AC, its organizational origins, managerial 

activity impacts and beyond. With all this broadness in scope, many areas of organizational 

knowledge studies are covered. Still, perhaps more focused frameworks still defend their 

place. Furthermore, in the light of this work, the dilemma with absorptive capacity seems to 

be its somewhat mechanical orientation. One cannot help entertaining the idea that even 

though more components and factors have been identified to the extent that it covers many 

aspects of a firm’s operations, it still presents a simplified left to right schema that fails to 

describe many dynamic, chaotic and complex real-life phenomena and experiences. In 

short, the empirical validity of the all-encompassing construct can be problematic. Perhaps 

such validity cannot be expected from a framework that aims to simplify and to catch the 
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essence of the knowledge process and provide meaningful high-level construct for man-

agement science. However, an alternative approach with practical inquiry raised into the 

foreground could perhaps provide solid footing on the epistemological considerations and 

also take into account individual and social level aspirations, motivations, skills as well as 

process level iterations, frustrations, successes and failures, not forgetting the social con-

text, its norms, and cohesion. Managerial issues would then be seen more facilitating than 

defining. View on the knowledge absorption would be more cultural than mechanistic. Meth-

odologically this change could mean that analytical induction would be supported with more 

narrative and discourse analytic approaches of how the knowledge forms, roles and do-

mains are manifested in the various social worlds and their intersections. Alternatively it 

could provide opportunities for the quantitative methodologies of social research with con-

nection to generic sociological or socio-psychological theories and their measurement de-

vices. 

 

 

6.1.2 Knowledge forms in the open data context 

If at the heart of the study were the absorptive capacity processes encompassing all the 

knowledge domains, the forms of knowledge underscore the epistemological premises that 

can be seen ultimately guiding the knowledge absorption. In the empirical material the ex-

plicit and tacit individual components were especially strongly present, not only in the as-

similation of knowledge, but as experience of the industry, linked to recognizing of value of 

the weather information and knowledge for example. The group level explicit and tacit 

knowledge were not well represented, apart from the mentions of hackathons as genres for 

technical knowledge sharing, or where a weather information specialist could be contacted 

to support local knowledge interpretation and the construction of meaning.  

 

 

One cannot but reflect this group knowledge to the structural holes and innovation network 

theory (e.g. Burt 2004), as crucial element that should be better accounted for. Again here 

the roles that the users are willing to take make a significant difference and impact the social 

contexts where group explicit and tacit knowledge are shared. Notable feature was the use 

of personal contacts in gaining knowledge precisely as described in the theories of absorp-

tive capacity and structural holes as knowledge brokering function. Interestingly, this can 

be seen connected to the methodological discussion of researcher’s role as a reasoner and 

associated computation and cognition based models that can be described either as “ideal” 
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or “realistic”. In similar vein, idealized process of open data absorption would entail compu-

tational logic, perhaps following a textbook case of knowledge absorption and resulting in 

an artefact of innovation, while realistic process would call for active cognitive, non-linear 

and complex process that could result with non-deterministic results. The third forms of 

knowledge, knowing is interpreted in this context to be included in all those activities that 

individuals are taking in order to proceed in practical inquiry defined as a deliberate process 

of problem solving. It can be speculated, that optimally, all different forms of knowledge 

could be taken into account. It could include a “survival guide for FMI data” representing 

explicit knowledge, hackathons where the skills required by the interface and the data could 

be observed and learned, social events where “war stories” could be exchanged for group 

explicit knowledge and social events or forums where genres for different knowledge ex-

change could be created.  

 

 

6.1.3 Quality aspects in the open data context 

As exemplified in the empirical section, the technical quality dimensions are highly relevant 

in the context of open data. The different phases of absorption call for partly overlapping 

and partly separate dimensions, while the roles and forms of knowledge must be acknowl-

edged as well. The practical inquiry provided the firms with knowledge that was not available 

before, so the technical dimensions cannot be limited to static and non-dynamic treatment. 

The technical quality framework defined by Wang and Strong (1996) as ex ante customer 

valued dimensions, while useful in guiding practical work, misses the knowledge dynamics 

where relevant dimensions could change depending on knowledge domains, forms and 

phases of absorption. Still one could see this framework as a relevant path for systemati-

cally study the relevant dimensions in different phases of absorption with a larger empirical 

set. Moreover, it could be fairly straight forward to develop a multi-dimensional customer 

study that focuses on technical aspects and at the same accounts for different phases of 

knowledge absorption. As already pointed out in theoretical part by Melkas et al (2010), and 

evident from this empirical material as well, absorptive capacity process and capability can 

be supported by improved information and data technical quality (Melkas et al, 2010, 370). 

How easily this improvement can be done, is another question and perhaps not so straight 

forward. Moreover the example set by regional innovation networks could be relevant in the 

context of open data. The knowledge interests and so the technical quality requirements 

differ potentially from one firm to another (Melkas & Harmaakorpi 2008, 120). Noting the 

obviously different knowledge strategies and choices firms have made regarding in which 

domains of knowledge they choose to work with, as exemplified by this study, it is not an 
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easy task to develop a comprehensive plan for technical quality improvement. If looking 

from a non-managerial perspective, the individual level motivation, the social aspects of 

learning and social cohesion should be included on the focus of inquiry. For example, what 

is the professional ethos of a modern knowledge worker? A glimpse on this was given in 

the remarks made by the technical integrator how “coders like just to code” or as in the 

meteorologists use of complex tools and terminology while providing service to non-mete-

orologists. The call for bridging different knowledge domains and developing quality as-

pects, not starting from own expertise and context, but from different perspective could fall 

on deaf ears if the professional ethos does not support this. 

 

 

When looking into the absorptive process, where the threads of local contextual knowledge 

and weather information are woven into the fabric of potentially idiosyncratic novel 

knowledge, the constructive quality is negotiated and interpreted as shared meaning repre-

sented by how fit-for-purpose the information is. This process could be seen to encompass 

all forms of knowledge, be it locally developed experience, learning from explicit documen-

tation, participating in events where success or struggle stories can be exchanged, or 

hackathons where specialist groups enter practical inquiry. In this category belongs also 

the appreciation of how much effort has been put into the production process of data to 

improve its technical quality. Moreover, the genres in which a group of users can share 

knowledge support the construction. Perhaps it would be appropriate to call the process not 

knowledge creation but sense-making reflecting the highly idiosyncratic and potentially in-

dividually guided process. This sense-making is essentially not mechanistic, but involves 

the tacit dimension as defined by Tuomi (2000) as the background of experiences, values 

and other knowledge from which the user embarks on the practical inquiry using both tacit 

skills and explicit knowledge. Furthermore, the constructive quality can be seen to emerge 

from the interactions between the information and the various contexts where it is applied. 

As Cook & Brown (1999) describe, the properties of artifacts, in this work open data and its 

interfaces, are the result of the interaction and how the artifacts are afforded. 

 

 

6.1.3 Knowledge domains in the open data context 

All informants were asked, if they had acquired any meteorological expertise by recruiting 

someone with a meteorological background, or if they saw a need for it. It was commonly 

seen that there was no need for such specialist, as the purpose is to know what the weather 
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is, not why it is what it is. However, the access to a direct contact at FMI and gaining spe-

cialist knowledge was important in the interpretation of weather information in the local con-

text. It is to be noted that the startup saw some potential in gaining more credibility in the 

eyes of their customers, should they have had a meteorologist in their team and for the 

water management firm the insight given by specialist highlighted how much special 

knowledge and skills are need to produce high quality weather information. As already dis-

cussed with the knowledge quality aspects, the ethos of expertise calls for specialization 

and as exemplified by the technical integrator they wish to stay in their sphere of knowledge 

or in the meteorologist’s performance of deep local knowledge to an audience with different 

needs. As testified by network theory of innovation (e.g. Burt 2004) some overlap of 

knowledge is fruitful for good ideas and so for innovation. At the same time the constant 

hunger for innovation has permeated most levels of society including the firms and state 

bureaucracies alike. This curious contradiction between the professional ethos and require-

ments for more diversified knowledge could present interesting avenue for further inquiry in 

individual and group level sense-making processes, possibly also in the context of open 

data. It is to be noted that in the case of information quality the question of ethos was slightly 

different: for example, for whom the data provider is developing the service and what are 

their quality requirements. The ethos in knowledge domain level includes the expertise one 

is supposed to possess. 

 

 

6.2 Reflections on further research potential and practical implications 

 

While this work presented some possibilities of interpretative research in open data context, 

many research questions, themes and methodological strategies are possible. Obvious 

path would be to follow some of the themes noted in this work with more idealized strate-

gies. As an example, one could follow an inductive analysis or quantitative, theory-testing 

approach. If this thesis work had a theoretically extensive structure, a more focused re-

search on technical quality dimensions, managing data as a product and observed quality 

dynamism could have potential for furthering practical open data development. Alterna-

tively, ethnographic studies into practical inquiry and associated individual and social pro-

cess as presented by stories, reflections and perhaps even as performances of professional 

ethos could provide more interesting avenue for future inquiries. This would also 

acknowledge the non-managerial aspects of knowledge management and connect open 

data into more generic fields of social studies. Quantitative approach with development of 
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constructs and operationalization as measurable metrics would provide means for more 

general considerations and theory-testing approaches.  

 

 

 Practical implications 

Open data provides a complex but interesting context to explore knowledge processes as 

the data is the same for all users, but the context of exploitation varies. The empirical ma-

terial provides some immediate guidance for development as suggested by the informants. 

Additionally, there are also some notes to be made based on the theoretical premises, em-

pirical material and the interpretation given in this work. While the aim was not to measure 

impact, this work does provide some insight on the processes through which impact is cre-

ated.  

 

 

As already mentioned, several practical advices were given.  

 Not surprisingly the quality of documentation raised concerns and more information 

about codifications and meteorological vocabulary at very basic level would support 

newcomers. This could be accomplished through a “FMI open data survival guide”. 

  Improved metadata that would include information about which measurements are 

available from each station, would be helpful.  

 A comprehensive catalogue of all possible FMI data could potentially facilitate 

search for novel application possibilities. 

 A preview functionality of radar images would also contribute to less steep learning 

curve.  

 Easier data interface would facilitate more rapid development and quick tests espe-

cially for newcomers. 

 

 

Based on the theoretical premises, it seems plausible to suggest that: 

 Dependency on personal contacts reflect the importance of ways to overcome the 

difficulties in novel knowledge domain. There could be other ways to access this 

specialist knowledge.  

 The possibility of having a separate knowledge brokerage function that bridges dif-

ferent knowledge domains could be explored.  

 The roles of data users and associated knowledge domains could help in identifying 

the knowledge requirements and design interventions to support specific roles.  
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 As for group explicit and tacit knowledge much can be done. For example the pos-

sibility to share the stories of failures and successes could provide guidance for all 

users and common pitfalls could be avoided. Possibilities for such knowledge shar-

ing could be set either as events bringing developers together and technical collab-

oration platforms facilitating knowledge sharing. 

 Research and development efforts could be supported by external funding in those 

areas where concurrent technological progress is assumed to provide higher inno-

vation potential. It is expected that supporting financial instruments developed by 

Finnish Funding Agency for Innovation (TEKES) are available for this purpose. 

 

 

It is likely that supporting highly differentiated local knowledge domains can be challenging. 

Overall, the aim should perhaps not to try to measure open data impact but to understand 

the various contexts where data is used and how the impact is created through local 

knowledge processes. The questions would then be how to recognize the needs of these 

contexts and to what extent FMI can answer those needs. More information from the use 

cases and contexts should be then gathered. Concurrent developments creating new de-

mand and requirements for data should be taken into account, be it on meteorology as a 

science and for example describing the future possibilities in this field, or development in 

the technical domain such as novel interfaces, application areas and so on. 
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7. Summary 

 

In many popular accounts, the role of data, information and knowledge has been named as 

most important asset for firms. The public sector open data has been seen as providing 

additional impetus and potentially economic impact, innovations and public sector transpar-

ency. This is one of the first accounts of open data were knowledge management theories 

are used to interpret the phenomenon. 

 

 

The research context was Finnish Meteorological Institute’s open data service opened al-

ready in 2013 and which has been popular from the beginning. The primary practical goal 

was to understand how various firms have succeeded in exploiting the data, what were the 

actual knowledge processes like and how was information quality to be understood in this 

context. Moreover, the aim was to understand how knowledge management concepts can 

be applied in the context of open data.  

 

 

Absorptive capacity was defined as the process and capability of a firm to value, assimilate 

and exploit external knowledge. This concept was used to describe the knowledge pro-

cesses in the open data firms. One of the peculiarities of open data is that the primary 

production of the data does not necessarily take into account at all the novel usages that 

may arise from open data access. Therefore, the information and knowledge quality con-

cepts developed were included in the framework. Theoretical considerations also included 

the nature of information quality as technical, static construct and dynamic, negotiated con-

cept. As a third theoretical component, the different forms of knowledge were seen to reflect 

different epistemological roots and were taken into account. The forms included explicit and 

tacit knowledge together with knowing that can be seen epistemologically rooted in practical 

work.  

 

 

The empirical material consisted of five thematic interviews of firms that had been exploiting 

FMI open data for some time and were known have successfully developed processes, 

services or products. Aiming at rich description of the empirical material, the interviews were 

presented in detail and then analyzed based on the theoretical framework. Essentially this 
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is an interpretative account where theoretical premises and empirical material are con-

nected with abductive reasoning looking for an explanation that satisfies both theory and 

empirical material. 

 

 

The absorptive process was seen to be connected not only to external knowledge, in this 

case weather information, but to technical knowledge required to use the data interfaces 

and local contextual knowledge that is needed to interpret the external information. Some 

firms had opted to absorb all three forms of knowledge whereas some had chosen to con-

centrate on one or two domains and to use knowledge network partners to cover other 

domains. Prior knowledge, concurrent progress in technical or other field and knowledge 

sources were identified as important factors for knowledge absorption. The technical quality 

of data defined beforehand was seen a useful, but at the same time a limiting concept. 

While practical work can be supported with the technical analysis of quality dimensions, a 

more dynamic view on information quality should be taken, that accounts for different 

phases of absorption, selected knowledge domains and available knowledge sources. A 

negotiated or constructed quality of knowledge, essentially the shared meaning between 

data provider and user, was seen to arise from the intersection of open data, in this case 

weather information, and local contextual knowledge. 

 

 

For practical considerations, this work provides detailed suggestions from the firms how the 

FMI open data service could be improved. At the same, the theoretical premises and given 

interpretation calls for balanced development that takes into account the potentially different 

roles and consequently different knowledge domains various users are willing to take. More-

over, the different forms of knowledge could be taken into account when designing the ser-

vice so that not only explicit and individual, but also tacit and group knowledge are 

recognized.  
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Appendix 1: The semi-structured interview protocol 

 

Organization and informants background 

1. Organization, firm: industry, head count, turnover 

2. Could you share your own background in this firm:  

a. position (who do you report to, management role, number of staff), main 

duties  

b. experience in this organization (potentially also education: technical, man-

agement etc.) 

c. relation to the focal topic, that is, use of open data 

 

The Big picture: the context and what the firm as achieved so far 

3. How and to what purposes FMI’s data has been used? 

a. How the use connects to main business case and value chain? 

b. To what extent open data development work has matched with existing 

processes and practices?  

c. Have you developed totally new services or processes or has the focus 

been in development of the old ones? What data (observations, forecasts, 

radar etc.) have been used? Can you name some examples? 

d. Can you identify any technical or other concurrent development process 

that would have contributed significantly to your development work? 

(please specify, such as own system development, Business Intelligence, 

Big data, other open data…)  

 

The starting phase, what was the situation then? 

4. When did you start, what was the outlook and how much resources were allocated 

(for example, systematic with project structure or experimental and research-ori-

ented)? 

5. Did you evaluate potential gains and benefits in the starting phase (economic, 

other)? Do you formal process for evaluation? 

6. What were your expectations regarding the use open data? 

a. Did you have previous experiences of similar data?  

b. Did you have any expectations on the data quality or the interface charac-

teristics? (see the quality map) 
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c. How would you describe meteorological knowledge or other relevant 

knowledge related to the data in the starting phase? 

d. How would you describe your technical capabilities in the starting phase? 

 

Progress and learning 

7. Could you walk us through the development work, for example, different phases or 

activities that you can recognize with hindsight? 

8. What practices and activities were essential in learning to use the open data 

(workshops, training, hands on work, hackathons, learning-by-doing, new re-

sources)? 

9. What has practical work taught your and can you name the most important insights 

gained through the process (technical, data related, knowledge and know-how, 

business-wise etc.)  

10. How has your view of data quality evolved? Here we understand the quality in the 

broadest sense (see the map).  

a. How would you describe your meteorological or other data content related 

capabilities and resources? 

b. Did you change the development process during this phase? 

c. Did any new ideas for usage emerge during the process? 

d. Has there been any clear disappointments so that the expectations have 

not been met? Can you reflect on the possible reasons for this? 

 

Lastly 

How do you see the future development potential in terms of your own resource develop-

ment and learning on one hand, and in terms of information quality on the other?  

Is there a message that you would like to communicate to FMI in relation to themes dis-

cussed? 

For example: 

 New data sets or preferred modifications to existing sets?  

 Development for the interface, json or similar? 

 Usability? 

 The use of data in Amazon web services platform? 
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Appendix 2: The data quality dimensions 

 


