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In this study, we explore who creates and cap-
tures value in digital services by analyzing
four such services. Our results show that there
are notable variations in both value creation
and value capture between the services. Similar
variations are also observed in the geographi-
cal distribution of value added. The study al-
so highlights variations in economies of scale
in digital services. In some services, there are
almost no variable costs, and hence, the econ-
omies of scale are very high. In other services,
the economies of scale are significantly small-
er. The difference in economies of scale be-
tween services partially arises because a physi-
cal product is delivered in conjunction with the
digital service for some services.

Introduction

While the majority of trade previously consist-
ed of the exchange of goods, currently, parts

of production processes or tasks are interna-
tionally traded (Campa and Goldberg, 1997;
Grossman and Rossi-Hansberg, 2008). A glue
that previously kept the majority of tasks in
close geographical proximity has now loosened
(Baldwin, 2006, 2012). This new phase of glo-
balization concerns not only physical goods but
also services. The major enabler of globaliza-
tion has been digitalization. Thus, an increas-
ing number of goods and services are digitized
and sold in digital form.

This transformation from atoms to bytes al-

so affects value chains and national economies.
Because of the intangible nature of digital offer-
ings, the value chains of digital goods and ser-
vices differ from those of traditional goods and
services. As a result, the roles of participants in
digital value chains and their abilities to cap-
ture value potentially differ from those of par-
ticipants in goods value chains. This geograph-
ic and organizational scattering raises the ques-
tion of where value added is created and by
whom. From the viewpoint of national econ-
omies, the geography of value added is par-
ticularly relevant because GDP (gross domestic
product) is the sum of value added that is cre-
ated within national borders.

However, owing to the limited availability of
aggregate statistics, an increasing number of
detailed case studies have focused on value
creation at the product level (see Linden, Krae-
mer and Dedrick, 2009; Ali-Yrkko, Seppald,
Rouvinen and Yla-Anttila, 2011; Kalm, Pajarin-
en, Rouvinen and Seppald, 2013; Dedrick, Krae-
mer and Linden, 2010; Seppala and Kenney
2013; Seppalad & Kalm, 2013; Kalm & Seppald,
2014; Seppadld, Kenney & Ali-Yrkko, 2014 forth-
coming).

The great majority of existing value chain stud-
ies has focused on tangible goods; only few
studies have examined services (see, e.g., Kom-
merskollegium, 2013; Bockstedt, Kauffman and
Riggins, 2005). Although these studies thor-
oughly describe the specific aspects of digital
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value chains in the case of the video game in-
dustry and the digital music industry, they do
not answer the questions of where value added
is created and by whom.

In what follows, we continue grassroots inves-
tigative work examining value creation in four
digital services. Our findings reveal great var-
iation in value creation between them. In ad-
dition to a value added breakdown by value
chain participants and regions, we also exam-
ine variation in economies of scale between the
services.

Data and methods

We analyze value creation in four digital ser-
vices. Because of the confidential company in-
formation that we employ, we cannot reveal the
names of the case of companies or provide cer-
tain details of the analyzed services. Howev-
er, the main characteristics of our case services
can be described as follows (the value chains of
these services are presented in the Appendix):

Service 1 is b-to-b software platform consist-
ing of two components. The first component is
sold as a traditional software product, and the
second component is licensed, with its reve-
nue stream depending on the sales of the prod-
uct in which the component is embedded. In
addition to the actual software platform, the
case firm also provides consultation services
for companies utilizing its platform. Currently,
the company generates an substantial part of
its revenues through these consultation servic-
es. The case firm is mid-sized and heavily ven-
ture backed.

Service 2 is a digital consumer service. Because
the service highly depends on a physical dis-
tribution network, entry costs are substantial
in its operating market. However, the case firm
utilizes an existing network for the service that
is also used to deliver other digital services for
both consumers and companies. The revenue
model of Service 2 is twofold: the monthly fee
provides the majority of the revenue, but con-
sumers are able to also buy additional ameni-
ties. The case firm is rather large, and it oper-
ates in several countries.

Service 3 is a traditional digital service relying

on a physical distribution network. For this ser-
vice, an existing network is utilized by the case
company to provide the case service and sever-

al other services for numerous customers. Rev-
enue is based on a monthly fee in addition to a
small, one-time fee.

Service 4 is software as a service (SaaS) analyt-
ics. The customer pays a monthly fee for the
use of the service. Service provision entails al-
most no costs; hence, the marginal costs are al-
most non-existent. The case firm is small and
heavily venture backed.

Our analysis is based on three data sources.
First, we have conducted interviews in our case
firms to collect quantitative and qualitative in-
formation on services (2—4 interviews' in each
case?). This information includes all purchases,
the prices, and the names of the vendor compa-
nies. Moreover, the data also include firms’ in-
ternal costs and profit related to the case servic-
es. Second, we have examined the financial re-
ports of the companies within the value chains
of these services. Third, we have collected fur-
ther supplier information from Asiakastieto Oy
and other databases including financial state-
ment and balance sheet data.

In our terminology, the total value of any ser-
vice (or good) is the pre-tax price paid by the
final customer. By analyzing our data, we are
able to do breakdown calculations of our case
services (the method is described in detail in
Ali-Yrkko et al. 2011). We calculate the analogs
of the so-called bill-of-materials (BOM) of our
case services. In addition to direct purchases
related to these services, our data also include
indirect (overhead) purchases, whose costs are
allocated to each service produced by the case
companies. By combining this information with
our other data, we are able to breakdown the
total value added by geography and by value
chain participants.

Findings
Value added by participants

We start our analysis by considering the val-

ue added by value chain participants. The sales
price of the product is divided between the val-
ue chain participants according to the data re-
ceived from the case company and the data col-
lected regarding suppliers.

The breakdown by participants reveals that the
distribution drastically varies between our case
services (Table 1).
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JEIJEER  Value added by value chain participants, %
Digital Digital Digital Digital
service service service service
1 2 3 4
Case company 28.8 30.4 81.0 93.2
Vendors providing services 32.6 21.1 6.4 3.7
Vendors providing physical goods 0.1 2.8 1.6 0.0
Vendors of vendors 38.6 45.8 11.0 3.0

While the case firms create approximately 30%
of the total value in Service 1 and Service 2, the
shares are significantly higher in Service 3 and
Service 4. No single reason can explain these
differences. In the case of Service 1, the case
company purchases a substantial amount of
overhead services (such as law, travel, and con-
sulting services), which constitute a large share
of its vendors and their vendors. In Service 2, a
large share of the external vendors are more di-
rectly related to the case service. Instead of cre-
ating digital content itself, the case company
purchases digital content from external ven-
dors. Service 4 shows almost the opposite be-
havior: the case company obtains its ‘raw’ con-
tent data free of charge via social media and
then refines these data by using its in-house
processes. In this service, the case firm creates
as much as 93% of the total value itself.

The geography of value added

In Table 2, we shift our focus from firms to na-
tional economies by examining the breakdown
of value added by region. It should be noted
that the location of the final customers varies

between the companies. While customers are
located outside Finland for Service 1, they are
located in Finland for Services 2—4.

For all four services, the shares of value added
from the home country are remarkably high. In
most cases, these shares exceed the correspond-
ing figures of physical goods reported in Ali-
Yrkko and Rouvinen (2013).

In the Service 4, the Finnish share is as high as
97%. The bulk of this value added is created by
the case company itself. Because all in-house
operations of the case company are located in
Finland, the value added of the case company
nearly entirely created in the home country.

Two major implications can be drawn from the
geographical breakdown of total value of dig-
ital services. First, the home countries of dig-
ital service companies substantially benefit
from those companies. Second, digital servic-
es are linked to global value chains, but the role
of downward and upward linkages varies be-
tween different services.

JELICVE  Geographical distribution of value added, %
Digital Digital Digital Digital
service service service service
1 2 3 4
Finland 61 56 72 97
Other EU area 10 14 19 1
North America 11 10 4 1
Asia 10 10 3 1
Others 8 10 3 1
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Scalability of the four services (operating margin), %
Digital Digital Digital Digital
service service service service
1(R) 2(V) 3(D) 4 (W)
Current net sales -390 -17 23 -58
2 x current net sales -167 11 37 19
4 x current net sales -55 25 48 57

The scalability of digital services

In contrast to tangible goods, some digital ser-
vices can be reproduced with nearly zero cost.
In such cases, no raw materials or assembly

functions are needed to reproduce the service.
This costless reproduction represents a funda-
mental difference between services and goods.

In principle, the lack of marginal costs in the
short run generates large economies of scale, as
unit costs decrease at the same rate as sales in-
crease, which, in turn, raises profitability. To
analyse this scalability, we examine the impact
of an increase in sales on the operating margin
of one unit in three different cases (Table 3)°.
The first row shows the operating margin of
one unit based on current sales volumes. Then,
we calculate the expected operating margin if
sales double or quadruple.

Before we discuss the scalability of the services,
one should note that three of four cases gener-
ate losses at the current sales volume (row 1 in
Table 3). Service 1 suffers the most severe loss-
es, where the losses substantially exceed cur-
rent sales. The losses of Service 1 and Service 4
are explained by the fact that both companies
are still in the start-up phase and thus are sub-
stantially investing in their future growth.

The scalability analysis (rows 2-3 in Table 3) re-
veals that the scalability of our four analyzed
digital case services varies. In Service 1, dou-
bling sales would reduce the loss by approxi-
mately half, and if sales quadrupled, the loss
would be roughly one-eighth of the current
loss. Thus, this service scales well, but with the
current cost structure, sales will need to more
than quadruple before the service can break-
even. Let us compare this service to Service 3.
Service 3 is profitable at its current sales vol-

ume, but it does not scale as well as Service 1. If
the sales of Service 3 quadrupled, its operating
margin would only double.

Discussion

In this study, we examine the value creation of
digital services by analyzing four digital servic-
es.

Our empirical analyses reveal three main find-
ings.

First, our analyses show that the home coun-
tries of digital service companies substantially
benefit from these services. The shares of val-
ue added from the home country for digital
services are similar to, if not higher than, the
shares of value added for physical goods.

Second, the value chains of some digital servic-
es considerably differ from those of physical
goods. In contrast to goods, pure digital servic-
es require neither logistics nor transportation.
Another difference between goods and servic-
es concerns the nature of digital services. While
each unit of any physical good requires inter-
mediate or raw material inputs, extra unit of a
digital service does not require such inputs for
reproduction. However, digital services are not
identical. Some services are linked to physical
goods, or they have other features, such as li-
censing payments, that directly increase with
the addition of extra units.

Third, and related to previous finding, the ex-
tent of economies of scale varies between dig-
ital services. On one extreme, these scale ad-
vantages are extremely large because the dig-
ital nature of services makes the cost of repro-
duction virtually zero. However, not all servic-
es enjoy such scale advantages. Digital services
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may require additional work for each custom- However, national statistics likely do not reflect
er, may be linked to physical goods, or may re-  all these transactions, leading to biased export,
quire licensing of digital inputs on a per-unit- import, and GDP figures. Moreover, this bias
sold basis. is likely increasing because individuals are di-

rectly importing an increasing number of digi-
tal services via Internet. Furthermore, in the fu-
ture, an increasing number of services will be
sold in digital form.

Finally, the economy is becoming increasingly
digitized. For instance, music, games, pictures,
and films that have traditionally been sold as
physical goods are sold in digital form today.
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Appendix

Figure A. 1. The value chain of Service 1
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Figure A. 3. The value chain of Service 3
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Endnotes

I In all case services, we interviewed a controller
or CFO. In some cases, we also interviewed man-
agers who are responsible for the service. The in-
terviews were conducted between May 2013 and
November 2013. In addition to these meetings,
we obtained further internal financial informa-
tion via e-mail.

2 Service 4 is an exception: its analysis is based
on work that has been published earlier (Rum-
mukainen 2011). We used the original data that
were collected for that study.

> The profitability figures are mostly based on in-
formation that we obtained from the controllers
or CFOs of the case companies.
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