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A B S T R A C T   

Open government data (OGD) is expected to generate economic growth and boost innovation. To demonstrate 
how open government data was utilised by business actors and how the data translated into economic gross value 
added, the case of Finnish Transport Safety Agency’s data is shown. The estimated annual increased marginal 
turnover enabled by the OGD of the private companies yielded to a minimum of 102 million EUR. The estimated 
annual gross value added to the economy based on the use of OGD was 41 million EUR. The industries benefitting 
the most from open data policy were the insurance and financial services, marketing and publishing.   

1. Introduction 

1.1. Background 

Open government data (OGD) creates economic growth, promotes 
innovation, and increases transparency of administration among many 
other good things [1]. OGD is seen as one of the keys in the creation of an 
information and innovation economy and can even enhance democratic 
control. It has been estimated that total productivity gains of effective 
government data utilization in the economy could be as high as 5%–10% 
[2]. Moreover, there is an acknowledged need to change the traditional 
role of the governments in response to how technology is transforming 
society and the economy [3]. Information economy, information soci-
ety, and knowledge economy are some of the manifestations that have 
been springing from the technological push and digitalization [4] in the 
attempt to describe the new economic and societal paradigm where data 
and information are sources and determinants of value adding processes. 
However, measuring the economic benefits of digitalization using con-
ventional metrics may not capture all the added value as pointed out by 
Watanabe et al. [5]. 

Much of the expectations related to open data and big data have their 
roots in Schumpeter’s theory of innovation and growth [6–8]. If we add 
data to the information society that is capable of sharing and processing 
the data effectively, then clever and risk-accepting entrepreneurs will 

make use of the opportunities to create value adding services and pro-
cesses from the available data. Data is often regarded as ‘the fuel’ for the 
information economy. Davies & Perini [9] state that “Open data will 
enable innovators to improve public services or build new products and 
services with social and economic value; open data will shift the location 
of decision-making and decision-making power, including increasing 
use of marketing mechanism.” 

There are some examples of prior research showing the benefits of 
OGD, but empirical findings are fewer than expected. Koski [10] studied 
firm-level data concerning re-use of public geographical information 
(GI) active in architectural and engineering activities and related tech-
nical consultancy sector from 15 countries during the period of 
2000–2007. The results suggest that the pricing of public sector GI 
strongly related to the firms’ sales growth. In the countries in which 
public sector agencies provided fundamental geographical information 
either freely or at maximum marginal costs, the firms had grown, on 
average, about 15% more per annum than the firms in the countries in 
which public sector GI is priced according to the cost-recovery principle. 
This signals the businesses’ capacity to make use of public data. More-
over, it was small and medium-sized companies that seemed to benefit 
most from low-cost geographical information. However, there may be 
also drawbacks in the use of OGD. Misinterpretation and unreliable 
outcomes of analysis or misguided decisions can result from poor quality 
data [11]. This might also happen if the users of the data do not 
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understand the limitations of the data or they use the data unprofes-
sionally. Finally, the data may be completely misrepresented or even 
used to justify false or misleading conclusions. 

To avoid mistrust and bad reputation it is essential that the OGD 
provider delivers unambiguous datasets with sufficiently detailed met-
adata. Shepherd [12] insisted good records management from govern-
mental actors highlighting the difference between data and records. It is 
notable that often substantial amount of work must be invested before 
the data can be published in records (i.e. organised data sets). This in 
turn may be a cost and resource challenge for public organisations [13]. 
User acceptance and use of OGD was studied by Ref. [14]in Bangladesh. 
Their research shows low acceptance and low use of OGD, and they 
suggest that system and information quality are the key factors in 
endorsing the adoption of OGD. They also recognize individual models 
of acceptance. Other previous studies on OGD include e.g. citizens’ use 
[15], some overviews [16] and country cases [17]. 

1.2. Open government data as promoted policy 

Stott [18] reported some examples of OGD policies and examples 
that, at least at macro level, seem to have resulted in significant eco-
nomic benefits:  

• In the United Kingdom the Open Data program published in 2013. It 
“conservatively” estimated the direct economic benefits of public 
sector information at around GBP 1.8bn a year;  

• In Spain, the “infomediary” sector (companies that sell services on 
top of open data) has at least 150 companies and employs around 
4000 people and generates EUR 330–550 million annually that can 
be directly attributed to open data reuse;  

• The weather derivatives market, driven by the free availability of 
weather data in the US, grew from USD 4.6 billion in 2004 to 19.2 
billion in 2007. 

Stott’s findings rely mainly on independent studies, government re-
ports and consultancy reports. 

The European Commission (EC) promotes the use of public sector 
information (government data) by focusing on generation of value 
through re-use of the data. The definition of public data includes all the 
information that public bodies produce, collect or pay for. Some ex-
amples are geographical information, statistics, weather data, data from 
publicly funded research projects, and digitized books from libraries 
[19]. The EC highlights four reasons to support open data: i) open data 
produced by public bodies (public data) has significant potential for 
re-use in new products and services; ii) open data will help discover new 
and innovative solutions to tackle societal challenges; iii) public ad-
ministrations will gain by sharing data among them; iv) open data fos-
ters participation of citizens in political and social life and increases 
transparency of government. 

The European Commission has also set up a legal framework to allow 
the reuse of public sector information through Directive 2003/98/EC 
basing on transparency, fair competition, and focusing on the economic 
aspects of the reuse of information. A revised directive (2013/37/EU) 
further broadened the scope to include museums, libraries and archives. 
Since 2015, the European Commission has funded the European Data 
Portal. This is a pan-European repository of public sector information 
open for reuse in the EU. This portal also offers a training centre that 
assists and guides how to reuse open data [19]. 

Information and communications technology (ICT)and digitalization 
in general are considered the primary factor in boosting economic 
growth in Finland for the last two decades, and a significant share of the 
work productivity and total productivity in this period has been attrib-
uted to digitalization [4]. The state of Finland supports open public data 
that is available for everyone and shared for public and commercial 
purposes. In Finland open public data is collected in a specific open data 
service (www.avoindata.fi) that is connected with the European Data 

Portal (and considered as a part of the European Data Portal) [20]. 
In the 2015 government program [21] - the program in force during 

the research - there is an explicit goal the create prerequisites for new 
business based on open data and public data bases. This program aimed 
to strengthen knowledge-based decision-making and transparency of the 
government and administration [20]. The program “Finland, Land of 
Solutions” stated that open data and digitalization are key strategies the 
government shall undertake [21]. The actions enacted included digita-
lization of public services, creation of growth environment for digital 
business, improved legal provisions to support growth, and the intro-
duction of experimentation culture. 

Fig. 1 shows how Finland is positioned among the OECD countries in 
the provision of OGD [22]. There is no apparent clear pattern that 
suggests which part of the world the OGD leaders come from. In general, 
most governments are encouraging more active use of government/-
public data. 

In general, there is an expectation at the political levels, somewhat 
supported by evidence [18], that there are benefits to be reaped from 
OGD. Whether this expectation is justified, and is supported by empirical 
evidence which operationalize the benefits, is the main research ques-
tion posed in this paper. 

2. Aims 

This paper presents a case study and an estimation method how 
OGD, made available by the Finnish Transport Safety Agency (abbre-
viated as Trafi), was utilised by different business actors. The paper also 
demonstrates how this data was turned into economic value. The mac-
roeconomic value of the data was estimated as an increase in gross value 
added at national economic level. The business value was measured as 
increased turnover of the business actors. Trafi provided the data free of 
charge for non-commercial use (authorities) and on an extraction (i.e. 
marginal) cost basis for commercial usage. 

The aim of the research was to continue the agency impact assess-
ment studies carried out earlier for Trafi [23,24], and to provide addi-
tional insight for the Agency’s development and performance 
management with regard to open data policy [25]. 

There is also a contribution to the ‘art of economics’ and policy 
making. As Colander [26] puts it: “In the art of economics … Precise 
tests are impossible … This means that in the art of economics a wide 
range of observation and empirical exploration is appropriate … The 
purpose of empirical work in the art of economics is not to test theories; 
it is to apply theories to real-world problems.” Accordingly, in this paper 
offers an empirical observation of one case agency and empirical esti-
mates of value added based on open data. In case positive impacts are 
found, there is an additional argument in favour of the policy of the 
government (in power at the time of this research) that was keenly 
liberating public data and fostering new information-intensive services 
as part of its economic and industrial policy [21]. This argument is 
crucial when digitalization policies are deployed by governments. 

An important contribution is made to the method of assessing the 
impacts of OGD. If OGD is supposed to generate new services, new 
business and new growth, operational definitions need to be given 
where the actual benefits might lie. In this paper, a straightforward 
methodological approach -applicable to any country and any adminis-
tration - is shown, provided that good national account data, corporate 
financial statement records and of course the open government data are 
available. It is claimed that the approach is novel and replicable. 

In sum, this paper demonstrates a method for estimating the eco-
nomic impact of OGD. It also offers an empirical example from Finland 
and from one agency of the magnitude of this impact. This is important 
from the perspective of policymaking and accountability: the govern-
ments and their agencies need to be able to set measurable targets and 
expectations for policies and be able to operationalize these targets and 
expectations. 
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3. Data and methods 

3.1. The case agency, research object 

Trafi, the Finnish Transport Safety Agency (from the beginning of 
2019 the name changed into ‘Traficom’ when they merged with the 
Finnish Communications Agency), acted as an expert agency supporting 
efficient, sustainable and safe transport among all transport nodes. 
Trafi’s main tasks were [27]:  

• to issue permits and approvals, as well as to arrange transport sector 
taxation and registration, and provide information services,  

• to arrange driver examinations and certifications,  
• to oversee the transport market as well as compliance with rules and 

regulations governing the transport system,  
• to oversee and prepare regulation for the transport sector,  
• to participate in international co-operation,  
• to ensure the reliability of the transport system even in emergency 

conditions and when normal operations are disrupted, and  
• to create opportunities for innovative development of intelligent 

transport. 

The wide utilization of Trafi’s dataset originated from an earlier 
period when the public transport authority itself provided road vehicle 
inspection services. At that time, the datasets were only in official use. In 
2003, the road vehicle inspection service was given to external service 
providers who also received access to official datasets but were obliged 
to maintain them at the same time. In this way, the government data was 
opened for companies’ use. 

Trafi was one of the first Finnish agencies to issue annual reports on 
the use and exploitation of the data it gathered, hosted and shared 
further [28,29]. This policy started in 2015 and has continued ever 
since, including under the restructured agency arhcitecture. 

3.2. Research data 

3.2.1. Register data 
Due to its extensive data bases and registers, Trafi became an 

instrumental tool for the governments open data policy. The data hosted 
by Trafi consisted mainly of technical information dealing with trans-
port vehicles, such as cars, boats, trains and airplanes, but also of 
educational data dealing with drivers’ licenses and permissions to 
operate different vehicles. Registers and databases provided by Trafi are 

presented in Table 1. The road vehicle register was instrumental and in 
the research focus as it was the main register utilised by businesses. It 
should be noted that not all registers and databases were open, and will 
not be open, because of sensitivity and security reasons. Yet also the 
closed registers may be accessed, updated and used by other actors than 
Trafi, such as the police, tax administration, insurance companies, and 
other authorities. 

In 2017, when the operational research activities were carried out, 
Trafi had more than 50 companies with which it had agreements so that 
they could either access or make use of Trafi’s registers. The access was 
usually limited to a pre-defined interface so that confidentiality and 
privacy issues were protected. 

3.2.2. Interview data 
Altogether 14 interviews and 18 interviewees were covered during 

August–September 2017. Table 2 summarizes the sample that 

Fig. 1. Open government data index in some OECD countries. OUR data Index: Open, Useful, Reusable Government Data in 2017 (OECD, accessed 16.6.2018).  

Table 1 
Main registers and databases hosted and managed by Trafi [35,33].  

Register/ 
database 

Content 

Road vehicles Data on the vehicles’ technical features, ownership, inspections 
and any special permissions related to the vehicle (e.g. a vehicle 
owned by a disabled person); a sub-database is containing links 
to driver data and extracts from the driving license register. This 
is most utilised open data register. 

Aviation 
vehicles 

Data on vehicles technical features, inspection data and 
ownership, as well as some details about the owner. The register 
also includes IATA (International Air Transport Association) and 
ICAO (International Civil Aviation Organisation) and other 
international regulation data. (Not open) 

Aviation licenses Detailed information about persons licensed to operate aviation 
vehicles. (Not open) 

Waterborne 
vessels 

Technical features, ownership, inspection data, mainly for 
leisure vessels and smaller vessels. (Not open) 

Maritime vessels Data for the International Maritime Organisation (IMO) 
including data on larger, seafaring commercial vessels. (Not 
open) 

Seamen’s 
register 

Personnel data on licenses and certificates of people admitted to 
work on seafaring vessels. (Not open) 

Railway vehicles Data on engines and railway cars as well as special equipment 
allowed to operate on track. (Not open) 

Railway 
personnel 

Personnel data of people that are licensed and certified to 
operate railway equipment on tracks. (Not open) 

Other registers, Data of light aviation vehicles (small, motorised gliders, mainly) 
and special registers e.g. on rights to transport dangerous goods. 
(Not open)  
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represented the most significant companies and those that agreed to take 
part in the research as informants. It shows the reported attributes of the 
interviewees and company information: legal form, industry code, and 
size, primary use of data, utilised registers, and interviewee position. All 
interviewees were kept anonymous and no company or organisation 
name was reported, respecting the requirements of General Data Pro-
tection Regulations (GDPR). 

Data attributes of Table 2 are as follows:  

• Industry coding based on United Nations and the OECD’s Standard 
Industry Coding (SIC) system. It is used also for the national ac-
counting system, which follow the standard national account clas-
sification system. The industry coding was obtained from the 
Register of Enterprises and Establishments and a Register of Public 
Corporations hosted by Statistics Finland. ([30].  

• Legal form; in this case, this was usually a limited company (Ltd) that 
acts under corporate regulations, but also some authorities, mutual 
insurance companies and public companies (Plc) were included. The 
difference between a public company and limited company is the 
quotation in a stock exchange (public companies are quoted).  

• Size –the classification is done on the basis of turnover and according 
to Statistics Finland [30] definition: small companies with maximum 
of 10 mill. EUR annual turnover; medium-sized between 10 and 50 
million EUR turnover; large with more than 50 mill. Turnover. 
Additional size classification was done on the basis of a commercial 
data service provider [31] that uses the Register of Enterprises and 
Establishments and a Register of Public Corporations hosted by 
Statistics Finland. This way, a slightly more precise turnover range 
was possible.  

• Primary use of data; this information was obtained from the 
interviews.  

• Main registers utilised; the data came from the interviews.  
• Position of the interviewee or interviewees. Only two categories 

were used: senior management (CEO, vice-president, etc.) or middle 
management/expert (e.g. service manager, account manager, busi-
ness development manager). 

The interviews gave insight to how open data was utilised in business 
or operational processes and how significant the data was valued by the 
interviewees. Some interview questions were formulated according to 
Ref. [32]categorization in relation to the type of economic impact: 
increased tax revenues, reduction in data transaction costs, public ser-
vice efficiency/effectiveness, creation of new business entities and cre-
ation of goods and services. The aim was to find out to what extend the 
Trafi’s registers were in use and what was the share of the business of the 
company that was enabled by using Trafi’s registers. The results were 
compiled into a research report [33]. 

3.2.3. Company data 
The list of companies that had access to Trafi’s registers was 

compiled using Trafi’s own list of trusted companies with which it had 
formal agreements. The official company data was acquired from pub-
licly available source, the Fonecta Finderdatabase [31] where recent 
financial and administrative data was available and retrievable con-
cerning any legally registered company. [Fonecta Finder is another 
example of OGD supported information service business]. The industry 
class and size of business were also obtained from the Fonecta Finder 
database. In Fig. 2, there is an example of the data available in this 
database. The database includes information about turnover, financial 
ratios, personnel, industry classification, registered offices, and 
responsible executives, etc. The most relevant data for this research 
were the turnover and industry classification of the studied companies. 

3.3. Gross value added estimation 

The estimation process was based on an inductive approach, whilst 
at the same time adopting a mixed-method strategy, largely because of 
available research resources and the aims of the research. The mixed 
method approach aimed to expand and strengthen the conclusions of the 
study, and to support or create new viewpoints [34]. 

First, a set of interviews were carried out, asking the interviewees 
semi-structured questions about their using Trafi’s data, its availability, 
benefits for the interviewees, and if they were feeding some data to 
Trafi’s systems. Since each company belonged to a certain industry, the 

Table 2 
Attributes of the interviewees and company data [30,31]].  

No Industry coding Legal form Size Turnover range 
(MEUR/a) 

Position of interviewees 
(no. Of persons) 

SIC Industry sub-code 

1 G - Wholesale and retail trade; repair of 
motor vehicles and motorcycles 

45,321 Retail sale of motor vehicle parts 
and accessories (excl. Tyres) 

Ltd Mid- 
size 

2–10 Middle management/ 
expert (2) 

2 H – Transportation and storage 49,100 Passenger rail transport, interurban Ltd Large >200 Middle management/ 
expert (2) 

3 52,230 Service activities incidental to air 
transportation 

Plc Large >200 Senior management (2) 

4 J – Information and communication 58,120 Publishing of directories and 
mailing lists 

Ltd Large 100–200 Middle management/ 
expert (1) 

5 62,010 Computer programming activities Ltd Small 0.2–0.4 Senior management (1) 
6 K – Financial and insurance activities 65,110 Life insurance Financial 

group 
Large 100–200 Middle management/ 

expert (1) 
7 65,121 Accident and health insurance 

services 
Ltd Large 20–100 Middle management/ 

expert (1) 
8 M − Professional, scientific and technical 

activities 
70,100 Activities of head offices Ltd Mid- 

size 
10–20 Middle management/ 

expert (1) 
9 71,201 Technical inspection and analysis; 

vehicle inspection 
Ltd Large 20–100 Middle management/ 

expert (1) 
10 71,201 Technical inspection and analysis; 

vehicle inspection 
Ltd Small 1–2 Middle management/ 

expert (1) 
11 N - Administrative and support service 

activities 
82,910 Activities of collection agencies and 
credit bureaus 

Ltd Mid- 
size 

10–20 Middle management/ 
expert (2) 

12 O - Public administration and defence; 
compulsory social security 

84,110 General public administration 
activities (state government) 

na na na Senior management (1) 

13 84,110 General public administration 
activities (city government) 

na na na Middle management/ 
expert (1) 

14 P - Education 85,530 Driving schools Ltd Small 0.2–0.4 Senior management (1)   
18 interviewees  

P. Leviäkangas and R. Molarius                                                                                                                                                                                                             



Technology in Society 63 (2020) 101389

5

next step of the study was to estimate the company’s added value based 
on turnover information while hypothesizing an identical cost structure 
of the industry. In some cases, the company represented in practice the 
whole industry, as was the case for example regarding the railway 
transport industry. The estimations of gross value added (GVA) of the 
company was based on standard calculus from the income statement 
showed in Table 3. GVA states the added value for different stakeholders 
after the input resources (materials and services) have been consumed, 
such as salaries to the workers, interest to the debtors, profits to the 
owners and finally taxes to the tax authorities according to the existing 
taxation regime. 

To calculate the share of turnover enabled by Trafi’s data, the GVA 
produced by that turnover was estimated for each listed and trusted 
company, assuming that the cost structure for the business line enabled 
by Trafi’s data is identical to the rest of the companies. This may not 
necessarily be the case and was assumed not to be, which is why the 
Concept of Prudence needed to be applied. The Concept of Prudence was 
applied following the principle of “the inclusion of a degree of caution in 
the exercise of the judgements needed in making the estimates required 
under conditions of uncertainty, such that assets or income are not 
overstated and liabilities or expenses are not understated” [36]. In other 
words, in this paper’s context it was just and fair not to overestimate the 
share of turnovers associated with the use of Trafi’s data. 

The Concept of Prudence was applied as follows:  

• If there was a statement from the interview with an exact share of 
turnover enabled by Trafi’s data, it was used as such.  

• If there was an unclear statement of the share of the turnover, a share 
of 2%, 5% or 10% was assumed. 

The latter principle was applied based on the following reasoning: it 
was deemed unlikely that the company would enter agreements with 
Trafi, and even be willing to pay for the data, unless there was a clear 
business case for that. For a large company, a 2% share of turnover 
represents in some cases a good deal of money. However, with 100 
million EUR turnover it would mean a turnover of 2 million EUR and 
perhaps an annual return of about 0.2–0.4 million EUR for the owners of 
the company –such volumes cannot be considered as a meaningful 
business case for large companies. For smaller companies, there must be 
an even more clear business case and therefore a share of 5% was 
assumed for medium-sized and share of 10% for small companies. These 
shares were fixed by the researchers based on their own subjective 
interpretation and impressions from the interviews, as well as on the 
application of the Concept of Prudence. [Typically, the interviewees 
stated 20%–50% turnover shares]. 

The research process to estimate the value of Trafi’s provided data is 
presented in Fig. 3. It shows the data sources needed to calculate the 
GVA in the Finnish economy that is generated by the data retrieved from 
Trafi, refined and shared for free or sold on a commercial basis for 
further use by the market: consumers and corporate users. 

The GVA estimation required that the sample companies’ data was 
generalised to an estimate that covered those more than 50 companies 
that did business on a daily basis by relying on Trafi’s data. The 
generalisation was done by using the industry-wide data available from 
Statistics Finland. Some of the industries were not applicable for this 
process because of technical issues related to the system of national 
accounts. These were ‘Public administration and defence’ (O), ‘Educa-
tion’ (P) and ‘Financial and insurance activities’ (K). However, for in-
dustries O and P there was no need to assess gross value added, and for 
Financial and insurance activities, reasonably exact numbers were given 
by the interviewees. For the insurance sector, the absolute minimum 
business benefit was mentioned to be ‘tens of millions of euros per year’. 
This benefit was not coming from value added (generated by turnover) 
but rather from being able to develop and price insurance services more 
accurately and efficiently. 

For other industries (represented by the sample companies) the GVA 
is estimated as a percentage of the turnover, obtained from industry 
average at two-digit industry coding level. More precise data was not 
available. The average turnover, materials, services, salaries and other 
costs as well as the taxes and profit or loss was derived from annual data 
for 2012–2016 from Statistics Finland database [30]. Table 4 shows the 
calculus. The percentages are rounded to integers since there are un-
avoidable rounding and measurement errors that are typical in national 
accounting [37], and hence more precise estimates would be just 
misleading. The share of GVA from the turnover of the industry provided 
an estimate for the companies’ gross value added. 

The estimate of the gross value added of the listed companies is: 

Fig. 2. Example of a company data obtained from Fonecta Finder [28]. 
Translation: Liikevaihto = Turnover, Tilikauden tulos = Result for the financial 
year, Liikevaihdon muutos = Change in turnover, Liikevoitto = Result from op-
erations, Henkilöstö = Personnel, tuhatta euroa = 1000 euros. 

Table 3 
Deriving gross value added from the income statements.  

Income statement Gross value added 
(GVA) 

Notes 

+Sales +Sales  
-Materials -Materials  
-Services -Services  

= Gross value added  
-Depreciation -Depreciation A non-cash item, and affects only 

taxation 
= Net value added  

-Salaries -Salaries Received by the workers 
-Interest -Interest Received by the debtors 
= Pre-tax profit or 

loss 
= Pre-tax profit or loss  

-Taxes -Taxes Received by the taxman 
= Post-tax profit = Post-tax profit Received by the owners  
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Gross value added =
{%-share of turnover enabled by Trafi’s data} × {turnover} 
× {%-share of industry GVA from the turnover} 
Table 4 shows how technically advanced industries - such as com-

puter programming (subclass 62), publishing (subclass 58), and tech-
nical testing and analysis (subclass 71) – had almost identical cost 
structure. This means that their value adding process was similar. 
However, the selling of cars (subclass 45) was almost completely 
dictated by the materials and supply costs. Subclasses 58 and 62 were 
the largest groups of the companies listed by Trafi and provided access 
to Trafi’s databases. 

4. Results 

4.1. Interviews: use of OGD provided by trafi 

According to the interviews, Trafi’s register of road vehicles was data 
source utilised, and most of the data refining and data re-use concepts 
were associated with that one register. The primary use of the data 
considered vehicle registration, vehicle inspection and granting driving 
licenses. This is no surprise, as this register was the most extensive one 
comprising data on all road vehicles and their owners. 

In general, the data of Trafis’ registers enabled three kinds of use: i) 
authority use, ii) improvement of own operations of data users, and iii) 
explicit business and commercial use, e.g. resale of data or developing 
new information services for consumer and corporate markets. Au-
thorities could use the data free of charge, for example to report the EU 
on obligatory information on vehicles, their owners and quality. Most of 
the authorities who used information in this way also worked as an in-
formation provider for Trafi and were required to update the registers. A 
good example of this was the state-owned airport operator, that was 
simultaneously performing tasks of the safety authority in aviation. This 
operator fed the registers data on customer volumes, origins and desti-
nations of travels, airline operator data, for instance, while at the same 
time used this data in their business development and planning. 

The use for enhancing their own operations can involve both au-
thorities and private organisations. Some examples of private organi-
sations are the providers of driver education and training services, and 

vehicle inspection and testing services. However, these companies can 
enter the service business along with agreements to maintain the reg-
isters at the same time. For example, all vehicle inspection services 
update each vehicle’s inspection data to Trafi’s register. Another group 
of importance is insurance companies who use the data when counting 
the value of insurances. Other business and commercial use mainly 
entail using Trafi’s data for various value creation processes, either for 
businesses’ own use or for customers. A good example is spare part sales 
(retail and wholesale). Vehicles’ technical data (model year, type, etc.) 
is combined with aggregated vehicle fleet data either on national or 
local basis in order to maintain optimal stocks of spare parts. 

The interviewed organisations that still had some public service 
obligations saw that Trafi’s registers make their services more efficient, 
and in some cases considered that it would be impossible to perform the 
tasks without the registers. This was obvious because all of the registers 
had originally been developed for public service purposes. Therefore, 
there were still regulations that obligated businesses, that were formerly 
public or semi-public agencies (such as the national airport operator), to 
maintain the registers. Sometimes the actors did both: fed the data in 
and extracted data to be used for their own business. From this followed 
that sometimes the data had a bi-directional benefit function that both 
served public needs and supported business processes. 

Almost all respondents saw that the registers improved their services 
or were an essential part of it. For example, insurance companies would 
not have been able to evaluate traffic insurances without data from 
Trafi. Only one respondent represented a company that was obliged to 
provide information in the register but did not utilise it. 

Some respondents said that the data from Trafi’s registers speeds up 
the service they deliver. For example, in the cases of vehicle repair, the 
efficiency of the transfer of vehicle component from the importer to the 
repair shop relied on Trafi’s registers; repair shops were able to order the 
right components from the importer according to the register number of 
the vehicle, and hence accelerate the repair process. This type of benefit 
had dual impact: it improved customer experience and speeded up the 
work-in-progress turnover of the repair shops, thus increasing their 
prospects for higher revenues and lower need of working capital. 

When asking if the respondents were able to give an estimate of the 
magnitude of the impact of the data in monetary terms, some were able 

Fig. 3. Process to estimate the value of data provided by Trafi.  

Table 4 
Gross Value Added of some industries in Finland (averages for 2012–2016) (Source: Statistics Finland 2018).  

GVA 45 Selling 
of cars 

58 Publishing 
activities 

62 Computer programming, 
consultancy and related activities 

71 Architectural and engineering 
activities: technical tests, analysis 

82 Office administration and 
support, other business support 

+Turnover 100% 100% 100% 100% 100% 
-Materials and supplies 78% 7% 16% 16% 15% 
-Services and other 

operating expenses 
9% 59% 34% 34% 41% 

= Gross value added 13% 44% 50% 50% 44%  
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to give very precise answers, whereas others were only able to cite round 
figures (e.g. “about 30%“). Based on these answers, the researchers 
concluded an appropriate estimate based on the Concept of Prudence 
and ensuring not to overestimate the share of turnover enabled by 
Trafi’s data. 

Another group of respondents were companies who had developed 
entirely novel business built on Trafi’s data and other open public data. 
For example, one company offered city planners information on traffic 
commuting patterns by combining exact location data (house address) 
and vehicle register data. This was an entirely novel information service 
product to be sold on the spatial and transport planning market. 

According to the interviews, there were no major objections against 
open data. The respondents believed that for the most part, open data 
provided a wide-shared good. However, some respondents raised con-
cerns about the quality of data, especially regarding cases where the 
data retrieved from Trafi was processed further and then sold onwards. 
It was widely considered that there were no adequate market controls 
for this type of information services except for the threshold of having a 
permission to access some sections of Trafi’s data. In general, all the 
responders saw that entirely open or free-of-charge data will improve 
business, and there were no concerns of tougher competition; the re-
spondents thought that utilization of data required a considerable 
amount of specific knowhow, which protected their business. Despite 
this, the companies had an aptitude to have controls for the access to the 
data and hence entry to the information services market. 

The national legislation allowed Trafi (and other authorities) to price 
some of the data in order to cover the costs of extraction. Particularly 
when the companies participated in the updating and maintaining the 
data, this pricing was not considered fair by the companies. Open and 
yet controlled access interfaces required constant upgrading and main-
tenance work and hosting the data was not considered to be free-of-cost 
either. In more regulated industries, such as in aviation and railway 
transport, the companies stated that they felt they were paying more 
than gaining. 

4.2. Estimation results: business impact and GVA 

The estimated annual turnover generated by the data retrieved from 
Trafi yielded to a minimum of 102 million EUR. This estimate needs to 
be considered a minimum when recalling the Concept of Prudence that 
was followed along the lines of the research. The gross value added 
depends on the cost structure of the company and this was estimated on 
the basis of industry data, using average cost structures from 2012 to 
2016 of the industry and applying those averages to the companies. 

The largest group of benefitting companies was definitely the in-
surance and financial services who stated directly that open data from 
Trafi generates ‘tens of millions’ of indirect business benefits. The data 
was seen as an essential business asset by these companies who devel-
oped their business and services based on the data. Interestingly, large 
companies seldom stated that the data enabled them to generate direct, 
new revenues. This may signal that large companies are more patient 
with new product and service development as they already have 
established revenue streams. 

It was noted that insurance companies’ risk management function 
was cited as receiving substantial benefit from the open data. For these 
companies, the business enhancement and reduced risks reflected 
directly to their gross value added. They were either able to price their 
services more profitably, e.g. by offering new services packaged in more 
lucrative bundles to their customers, or able to reduce their costs e.g. by 
reducing insurance compensation costs. In both cases the gross value 
added was increased. The GVA estimate for this sector alone was, ac-
cording to their statements, “at least 20 million EUR per year”. It was 
implicitly assumed that the stated benefits flow mainly to the owners of 
the companies and hence the benefits were in accordance with GVA 
definition. 

The second largest beneficiary group were the companies that were 

directly marketing and selling refined data to other businesses and 
consumers. This data mainly comprised a combination of technical data 
of private road vehicles and their owners. Car sales, inspection services 
and consumer profiling companies are interested in this type of data and 
develop a variety of services based on it. 

The GVA estimates for different categories of companies were as 
shown in Table 5. The minimum estimate for GVA generated by Trafi’s 
open data is 41 million EUR for the country’s economy. Since this is just 
one agency’s open data, the wider implications are discussed in more 
detail in the last section of this paper. 

5. Conclusion 

The data hosted and managed by Trafi and accessible to a number of 
companies, through formal agreements and permissions, generated 
gross added value to the economy. The open data also supported the 
creation of new business that would not have existed without this data, 
and thus, created jobs and economic well-being for the society. It goes 
without saying that the value added might have taken place elsewhere in 
the economy in case the open data was not there, but the question of 
opportunity costs is academic and not of value in this instance. There is 
always the possibility of substitutes with respect to both costs and 
benefits that are based on hypothetical alternatives. 

The policy of the Finnish government in power during the research 
(as well as the following governments) regarding open public data and 
the expectation that the OGD policy would create jobs for the infor-
mation economy proved to be justified in the light of Trafi’s example: 
OGD did generate tangible and measurable benefits. The Trafi case 
showed an increase of information services market and value added, but 
it did so only for the domestic market. Some beneficiary companies were 
national subsidiaries of larger multi-nationals. These multi-nationals can 
easily extract the profits and returns from internal corporate loans as 
well as some service costs from the GVA equation and haul them out 
from the economy. Value added taxation is one tool that is available for 
governments to keep a larger portion of the value added within the 
economy. The higher the value-added tax is for intermediate inputs in 
the value adding process, the greater share can be extracted for the 
taxman. 

The 41 million EUR GVA was considered a minimum estimate on the 
basis of Concept of Prudence. The authors’ own, and strongly subjective 
estimate for the gross value added generated by Trafi’s data is in the 
neighbourhood of 100 million EUR per year. This can be compared to for 
example Trafi’s annual budget - 138 million EUR for 2017 - in order to 
capture the magnitude of the generated GVA. However, as it is likely 
that as the information service market making use of OGD matures, the 
inevitable competition will lower both costs and profits. In addition, the 
growth of the market for data and data products may not be as radical as 
the most optimistic projections for information economy might suggest. 

Political urgency to create a knowledge and information economy is 
apparent, manifested by not only the stated government policies of 
Finland, but also by those of the European Union and endorsements from 

Table 5 
Summary of GVA of sample companies from different industries.  

Industry Main lines of business GVA (mill. 
EUR p.a) 

K – Financial and insurance activities Vehicle insurance, life 
and health insurance 

20 

J – Information and communication B2B marketing, 
publishing 

16 

Direct consumer 
marketing 

4 

G - Wholesale and retail trade; repair of 
motor vehicles and motorcycles 

Spare parts supply 1 

M - Professional, scientific and technical 
activities 

Testing and inspecting of 
vehicles 

TOTAL 41  
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the OECD. The sustainability of such an economy has not really been 
tested yet, and remains to be seen. The generalisation potential of Fin-
land’s case seems obvious when for example noting the observations 
reported by Stott [18] regarding some of the apparently positive out-
comes of OGD policies in the UK, Spain, the Netherlands, and the US, for 
example. All these point to the direction that OGD does create value, 
gives opportunities to new entrepreneurs, and generates new jobs. The 
Finnish example of OGD from one of its agencies demonstrates the 
quantifiable economic benefits and is in line with previous research 
findings. 

If one prefers to put the outcome of this research into theoretical 
context, there is a certain element of institutional theory involved, in 
addition to that of innovation and entrepreneurship theory. It is justified 
to argue that from the policy-making perspective, OGD is perceived as a 
rational choice of creating wealth and value (the latter having explicitly 
been shown in this paper), so why not make money and create jobs with 
OGD at the same time? The empirical example shown in this research 
did not indicate any serious negative externalities that would undermine 
the shown benefits OGD. Additionally, no negative externalities were 
indicated in the interviews, which strengthens this presumption. Logi-
cally, this leads to thinking that the institutional setting from the 
traditional legal and governance point of view (public organisation is 
there to govern, serve and oversee the rule of law) is changing towards 
more liberal attitudes concerning OGD. This liberalisation of data can be 
considered as a vehicle of value creation and therefore politically 
desirable. Another question is whether the public is willing to accept 
more extensive use of the data that they in fact own – for example 
regarding their addresses and private vehicles. It is inevitable that data 
privacy and ownership issues will become more important in the days to 
come and they may have implications on OGD too. (see e.g.[38]. 

In the spirit of New Public Management (see e.g. Ref. [39,40], public 
administration should be enhanced by performance management; i.e. 
setting measurable goals that should be met by the administration and 
measuring to what extent the goals have been achieved. The shown 
gross value adding process is an example, not to be considered as best 
practice in any means, of prospective performance enhancement in 
public administration. The OGD from Trafi manifests the paradigm 
change from administration to more business-like management of public 
organisations. These thoughts, however, emerged in some form much 
earlier than one might think. Already in 1887, Woodrow Wilson wrote 
his “The Study of Administration” [41], stating that bureaucracy should 
be run like a business, a merit-based, professional and non-political 
system. Trafi’s open data exemplifies this philosophy quite clearly in 
many respects. 
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