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Abstract. Manufacturing small and medium enterprises (SMEs) are recognized
as a major driving force economically in the European Union (EU). However,
manufacturing companies and SMEs have often met with major difficulties in
digitalization, and more specifically, in the implementation of novel industrial
internet-enabled business models, such as pay-per-X (PPX) type business. The
overall aim of this study is to understand how manufacturing companies (espe-
cially SMEs) can make use of PPX business models largely in capital product
markets, and how this impacts rapid sales growth and profitability for these in-
vestment product manufacturers. The studied two investment product manufac-
turing companies experienced rapid sales growth and there was an impact on the
overall profitability for the companies. Sales growth was significant in both com-
panies and PPX business models opened various new opportunities to extend
company businesses. We found four main mechanisms that enabled rapid sales
growth through PPX business models: strategic, pricing, financing and risk man-
agement mechanisms. Both the SME companies also experienced a negative im-
pact on profitability despite rapid sales growth through PPX business models be-
cause of issues related to financing the investment product.

Keywords: Industrial internet of things, Industry 4.0, Business Models, Pay-
Per-X, IIoT, IoT, Rapid Sales Growth, Profitability

1 Introduction

Manufacturing companies in general, and more specifically, manufacturing small
and medium enterprises (SMEs) are recognized as a major driving force in European
Union (EU) and elsewhere. However, manufacturing companies and SMEs have often
met with major difficulties in digitalization, and more specifically, in the implementa-
tion of novel industrial internet-enabled business models, such as pay-per-output type
business. It has been noted that manufacturing companies and especially SMEs (that
have limited financial, technological and knowledge-related resources, and smaller tol-
erance towards risks derived from extensive business-related decisions, such as changes



and modifications in business models) struggle with the implementation of novel types
of PPU services and related business. For instance, the tire manufacturer, Michelin,
after having found that its high product quality and lifecycle cost advantages allowed a
new competitive pricing model (pay-per-kilometer), the company reconfigured its sales
competences to sell pay-per-kilometer services. However, it struggled for many years
to become commercially successful. Michelin’s pay-per-kilometer services became
first successful, when it was able to implement technological novel possibilities to mon-
itor the tire wear put, and to re-design its pay-per-kilometer services into a specialized
PPU solution [1].

Even though in the above example, the company was a very large company, similar
problems are common many PPU/PPX business model implementations, and they are
common with manufacturing SMEs. While known that existing academic research con-
centrates almost solely on large companies in the topics of digitalization, Industrial In-
ternet of Things (IIoT) and Industry 4.0 [2], the produced generic research or large-
company-related research cannot be used as such by SMEs due to the special charac-
teristics of SMEs [2, 3].

The actual strategic benefits of pay-per-X and especially pay-per-output type busi-
ness models in manufacturing companies (especially in SME-companies) are very little
studied and reported in academic literature. It is not yet properly understood how PPX
BMs enable various strategic benefits, such as sales growth, and whether the BMs en-
able the created new business to be profitable, as well as how the investment product
companies implement such advanced business models in such a manner that significant
strategic benefits are achieved. Furthermore, it is possible that even if for instance the
PPX models would allow sales growth, this sales growth might not be feasible in terms
of sufficient profits and profitability. It is not yet properly understood in academic re-
search which types of mechanisms related to the BM implementation help to create
such feasible strategic benefits (here, especially sales growth and related profitability).

There are existing recent studies for instance on novel IloT supported or enabled
services and advanced non-ownership business models, including pay-per-use (PPU)
and pay-per-performance (pay-per-output/outcome (PPO)) business models (BMs).
However, existing studies very rarely consider the specific viewpoint of capital goods
manufacturing companies or SMEs, and have provided practically no managerial im-
plications to such companies (e.g. [4]). We aim to address this recognized research gap
in this study by studying through detailed case studies manufacturing SMEs which have
made use of PPX / PPO business models largely in their business. And in particular, in
increasing rapid sales growth and profitability and seem to benefit from such BMs in
various ways in investment product manufacturing.

The overall aim of this study is to understand how manufacturing companies (espe-
cially SMEs) can make use of PPX BMs largely in capital product markets, and how
this impacts rapid sales growth and profitability for these investment product manufac-
turers. The main research questions are as follows:

1. How is the rapid sales growth achieved by PPX BMs for investment prod-
uct equipment manufacturing SMEs?



2.  How does the rapid sales growth enabled by PPX business models impact
overall profitability for investment product equipment manufacturing
SMEs?

The studied two investment product manufacturing companies can be considered as
at least somewhat pioneering companies in their own investment product businesses, in
making use of pay-per-output business models in the SME company category. The
structure of this study is as follows: we first review existing research and the research
gap in more detail. Second, we introduce the methodology of this paper, describe the
cases and explain the questionnaire themes. Third, we present the results, and discuss
them, leading finally into the conclusions and managerial implications.

2 Theoretical Background

2.1  Pay-Per-X Business Models

Non-ownership services can be defined as services in which customers acquire some
property rights to an asset and are offered a certain degree of freedom in using this
asset for a specified period of time while the burdens of ownership remain with the
supplier (owner) [5]

The advanced nonownership types of business models can be divided into pay-per-use
(PPU), pay-per-output and pay-per-outcome (both previous: PPO) models (the jointly
so-called PPX business models). Pay-per-use model means that the customer pays for
the use of the machine, and usually the other aspects related to the machine, i.e. own-
ership, installation, maintenance, upgradation, recycling is taken care of by the manu-
facturer. Pay-per-output models focus on the result of the machine use, which is nor-
mally demonstrated in monetary terms, and Pay-per-outcome models on the value de-
rived by the customer after using the machine provided by the manufacturer.

It has been demonstrated in recent literature that advanced PPX business models are
significantly enabled and facilitated by Industry 4.0 technologies, and e.g. [6-9] have
studied the role of IoT technologies in PPX BMs.

2.2 Business Models And SMEs

Many studies have noted important differences between SMEs and large companies.
For instance, [2] provide a good condensed description of major SME characteristics
compared to large multinational enterprises: they sum up these characteristics to in-
clude 8 overall characteristic groups, including the following: finance, technical re-
source availability, product specialization, standards, organizational culture, employee
participation, alliances and collaboration. Furthermore, various studies, e.g. [1] show
that research on Industry 4.0/IIoT focuses strongly on large enterprises [16], and only
marginally on SMEs [17].



There are studies that focus on servitization and advanced business models in man-
ufacturing, which study the topic of service business and business models from the
SME perspective[2, 3], and note the importance of business model studies specifically
from SME perspective, due to the above various special characteristics of SMEs. Fur-
thermore, some studies also take at least somewhat into consideration the context of
capital goods / investment product sector while studying SMEs [4, 10].

Thus, we can draw the conclusion that business models, including advanced serviti-
zation business models such as PPX models, should be studied specifically from the
perspective of SMEs for them to be useful, and furthermore, in addition to merely stud-
ying SMEs in this context (like some recent studies have done, e.g. [4]), the studies
should also provide implications and guidelines for SMEs in particular.

2.3 Servitization, PPX models And Profitability In Manufacturing
Companies

In overall, research shows that servitization in general has a positive impact on the per-
formance of manufacturing companies, and furthermore, it increases manufacturing
companies’ profitability (e.g. [11]). However, while some rather recently popularized
services like advanced Pay-per-X type of services may have a positive impact on com-
panies’ profitability, it has been noted in literature that there can also be risks in the
PPX implementation that require novel capabilities from companies, and may nega-
tively impact profitability unless the implementation is planned carefully (e.g. [12]).
Thus, the topic of profitability should be considered when studying the feasibility of
advanced BMs, such as PPX models.

2.4  PPX Business Models And Their Strategic Impacts In
Manufacturing Companies

There are a few studies which have relatively recently addressed the topic of PPX
business model uses in the B2B and partly also in more detail in the investment product
sector [4, 13]. They found, in general, first, that in this context, companies have been
able to receive important strategic benefits from PPX services. The main focal point of
these studies were specifically PPU services, not so much the PPO services and busi-
ness models, which have been very little studied in the investment product sector com-
panies, and which are focused on in our study. These found benefits were related to
three distinct strategic objectives: rapid sales growth, market share expansion, and new
market creation. They also found that PPU models accelerated market penetration and
impacted rapid sales growth often in the early lifecycle phases of industries, and with
relatively novel technologies, such as solar and wind power industries. Also other ben-
efits have been found, including more steady and predictable cash flows, sustainability
in terms of both environment and business, etc. [4, 14, 15]

We identified several major mechanisms from recent literature [4, 16] to reflect im-
pacts to the rapid sales growth with PPX BMs in manufacturing companies. Some of
the commonly addressed ones were related to sales strategy, pricing, financing, and risk



management mechanisms. Sales strategy impacts sales growth, because customers do
not necessarily evaluate lifecycle costs and companies are losing business to competi-
tors, which are less expensive in short term, but more expensive in long term. A well-
known basic intrinsic advantage of PPU is that it can be offered to customers who do
not desire a large number of uses of the product. Another advantage of the PPU lies in
the firm's exibility toward incomplete information about customers' usage needs: if the
usage quantities are imperfectly known to the firm beforehand, the seller needs to hedge
in its pricing against this uncertainty in usage. One more advantage of the PPU business
model stems from the ability to vary the “level of service" by making the product more
or less available to the consumers. Varying services affect the customer's benefit but
also the service total costs [16].

However, there are also potential risks and downsides noticed from PPX/PPU ser-
vices: for instance, companies have to cope with the threat that amortizing product costs
can take longer through PPU revenues, compared to selling the product directly, and
furthermore, the uncertainty about maintenance costs can impact the profitability of
PPU services (see [12]).

Thus, we find that there should be more research to better understand the strategic
benefits of PPX in the specific context of B2B companies and especially the manufac-
turing investment product sector companies, also considering the important aspect of
profitability of PPX models, and the generic mechanisms behind the strategic benefits
and profitability from PPX BMs.

2.5 PPX Business Models And Profitability

There are various existing studies that address PPX pricing and business models in
the context of software products. For instance, [17] study the profitability of adopting
PPU for a digital good, compared with a fixed-price one-time purchase business model.
However, there are limitations in making use of software-related PPX research in man-
ufactured products, especially in the context of investment products and project busi-
ness/manufacture-to-order products, because of huge differences in production and lo-
gistics costs, as well as the related scalability of earnings and the business model to a
large quantity of customers. [12] found that regarding PPU profits, uncertainty about a
product’s maintenance costs can threaten the profitability of PPU services. [16] present
a model explaining why PPU business models have become profitable alternatives to
traditional selling models across a wide range of goods. In more detail, they identify
three situations where a PPU BM can be more profitable than selling: first, when the
logistics costs of goods are not too high (new technologies such as Industry 4.0 have
been found to reduce logistics costs, making the PPU models more profitable); second,
when companies have little information about customer usage profiles, PPU's effective
pricing that takes into consideration customers' varying usage offers an advantage over
selling; and third, when service providers can vary their service level (in the form of
the good's availability), they further increase their advantage because they attract even



the high usage consumers. In such a case, the PPU model performs more profitably
even for higher levels of logistics costs.

2.6 Research Gaps Addressed By This Study

In overall, there are very few studies that aim to understand the role of PPX, espe-
cially the little studied PPO business models in investment product sector companies,
which differ significantly in many respects from the much studied PPX services and
BMs in the software sector, as well as the relatively much studied PPX in the consumer
mass product sector. The latter ones (PPX in software and mass consumer product in-
dustries) differ significantly from investment products in the respect of e.g. the econo-
mies of scale that can be made well use of in their PPX business models, as well as
considering the very different supplier risk profile compared to the investment/make-
to-order products, that this study concentrates on.

We have found no detailed case studies on the mechanisms behind sales growth and
profitability in the context of PPX models in SMEs and investment products; we have
recognized few more overall multi-company case studies studying PPU BMs (e.g. [4]),
which do address PPU business models from the perspective of strategic objectives, but
they do not study specifically PPO BM’s, like we do in this study, and they do not go
into very much detail behind sales growth and profitability mechanisms, and in partic-
ular, current studies that exist have not provided implications specifically to SMEs like
our study aims to do.

Furthermore, to our best knowledge, our study is also the first or at least among the
very first to consider SME company size in somewhat more depth while studying the
strategic objectives of PPX business models, and particularly so in understanding the
strategic opportunities of PPX BMs in manufacturing SMEs in the specific context of
investment product manufacturing companies.

3 Methodology

The aim of this research is to understand how SME companies can make use of PPX
business models largely in investment product markets, and how these impact rapid
sales growth and profitability for the investment product manufacturers. To study this,
we have used case study methodology, by selecting pioneering SME investment prod-
uct manufacturing companies that have been doing business using the PPX business
model for few years. In order to answer the research questions appropriately, we de-
signed a selection criterion, under which we selected companies that were investment
product manufacturing SMEs, pioneering in their business, B2B businesses, companies
that had already implemented PPX business models.

Based on the above selection criteria, we selected two companies, Company A and
Company B based in Europe. Both the companies make complex machines equipped



with Industry 4.0 based technologies. We have signed a confidentiality agreement with
the companies, that does not allow us to mention their names and details of their busi-
nesses. On a broader level, they are B2B investment product manufacturing SMEs, pi-
oneering in their business and have implemented the PPX business models with many
of their customers.

Company A:

Company A manufactures investment products and have been using a variety of PPX
business models to sell the investment product to their customers, who in turn use the
investment product to manufacture the end-product. Company A has been selling the
machines under PPX business models for the last 3 years and approximately 40% of
their business comes from PPX business models. Company A works with a third party
that buys the machine as assets from Company A and Company A is able to provide
the same machine via PPX contract to the end customer. This way Company A offloads
the ownership of the asset to the third party. Because of the non-disclosure agreement
between the researchers and the Company A, we cannot provide more details about the
third party.

The various PPX business models Company A uses are as follows:

1. pay per availability — customer pays for the uptime

2. pay per output (with a minimum payment threshold) — customer pays for the
output that the investment product generates. As per the agreement, the cus-
tomer agrees to pay a minimum per month irrespective of the output.

3. pay per savings (investment part paid partly) — This is a PPX business model
which is not implemented but very close towards implementation. The logic
of this business model is that the customer pays partly for the product and both
the customer and the manufacturer agree to share the savings created by the
use of the product.

4. extended warranty — This is more of a “Hybrid” PPX business model. The
earning logic behind this business model is of the hybrid nature, as in, the
customer pays a reduced price for the investment product and purchases reg-
ular maintenance contract where the manufacturer guarantees the performance
and any savings made because of the machine’s usage will be shared between
the manufacturer and the customer.

Company B:

Company B manufactures investment products and via distributor sells it to the cus-
tomers (B2B) using PPX business models. The PPX business model contracts are made
and controlled by the distributors. Hence, the distributors act as the third party between
the manufacturer and the end customer, as far as the PPX business models are con-
cerned. Company B’s distributors have been selling Company B’s machines via PPX
contracts for the last 2 years. The distributors are selling Company B’s machines under
the pay-per-output PPX business model to the end customer. Company B guarantees
the performance of the machine to the distributor in order to make sure the PPX busi-
ness model contracts are successful. Approximately 15% of their business comes from
the above arrangement with the distributor via PPX business models.



We conducted a qualitative interview session with both the companies that lasted for
about 2 hours each. In both Company A and Company B we interviewed senior vice
presidents, who understood the strategy behind PPX business models for their respec-
tive companies in detail. As there is lack of space, we are not able to attach the entire
interview questionnaire, but we will describe the major interview themes in the follow-
ing paragraph. We designed a semi-structured questionnaire with a few open questions
and some specific structured questions. All the questions are categorized under the fol-
lowing categories:

1. Background questions

2. Questions about strategic objectives towards PPX business models from rapid
sales growth point of view

3. Impact of PPX business models enabled rapid sales growth on the overall prof-
itability

4. SME related opportunities and limitations that impact the rapid sales growth
because of PPX business models.

We recorded the interview using a recording device and then transcribed it manually
in order to extract the data for the result section.

4 Results And Findings

1. Rapid sales growth because of the PPX business models

Both companies stated that the PPX business models are very important for the rapid
sales growth. They have grown during last two years significantly because of PPX busi-
ness models.

Company A stated,

“We started implementation in 2017 and last year (2019) 35-40 % of produced machine
are sold via PPX business models.”

Company B stated,

“For us, more than half of the growth, in the last two years is attributed to PPX business
models via distributors. We have doubled our turnover during last two years because
we are able to sell more machines through the PPX business model contracts.”

2. Rapid sales growth PPX BMs, mechanisms

Rapid sales growth has come through different mechanisms. We identified four differ-
ent mechanisms from interview data: strategic, pricing, financing and risk management
mechanisms. According to our results gaining new customers and extending business
with existing customers were important for the sales strategy mechanism. Pricing mech-
anism sets the balance between sales growth and profitability. Partnering with financial
institutes is essential to get enough financial resources for growth, and PPU BM is im-
pacted by risks related to sales growth and profitability. Research results showed that
financing was experienced as important in PPX BM implementation. Interviewed com-
panies emphasized risk management’s important role when implementing PPX BMs.



Table 1. Mechanisms for rapid sales growth by PPX business models.

Factors impacting
Rapid Sales
Growth

Company A

Company B

Strategic mecha-
nisms

- PPX business models al-
lowed selling to new custom-
ers, who found the machine
very expensive otherwise.
- Reason for high price is bet-
ter technology, which leads to
the significant lower operation
costs. -Absolute turnover de-
pends on the contract type,
where, capital can be in com-
pany A’s own balance sheet,
3rd party’s balance sheet or
end customer’s balance sheet
or all combinations.

- Machines are sold to the
distributors who in turn sell it
to the end-customer by PPX
business models. - Threshold
to order reduces. — Reduction
in investment cost for the dis-
tributors if they buy fleets.
- Increase in the maintenance
contract to accommodate
PPX related issues. - Dy-
namic business for the end-
customer, hence, PPX pro-
vides required capacity to
them via the distributor.

Pricing mecha-
nisms

High cost of machine limits
the sales, but PPX business
models allow flexible pricing
reducing the  customer’s
threshold for purchase.

Company B reduced the in-
vestment cost for the distrib-
utors and increased the ser-
vice contract (to accommo-
date PPX). This allowed the
distributor to sell the ma-
chines as PPX contracts.

Financing mech-
anisms

Usage of third part financing
is enabling PPX BM. But it is
also limiting and capturing
part of the profit.

Current system allows the
distributor to extract maxi-
mum benefits of PPX con-
tracts.

Risk manage-
ment mecha-
nisms

For both the companies, their customers can change the ma-
chine supplier, because of PPX business models in case of un-
foreseen circumstances (such as bankruptcy for company A
and B)

Table 1. above describes the mechanisms that enable rapid sales growth by PPX busi-
ness models. Both the companies have described the mechanisms under the factors of
strategy, pricing, financing the product and risk management.

3. Impact of PPX business models on overall profitability of the companies

For company A PPX business models related rapid sales growth start impacting
the profitability of the company once the cost of manufacturing the machine is amor-
tized. The machine manufactured by Company A is complex and uses novel technolo-
gies, which makes it high-end and expensive, resulting into a negative impact on prof-
itability via traditional selling based business model, whereas, PPX contracts guarantee
additional profits based on the X (i.e. use, output or outcome of the machine).
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Company A stated,
“In short term profitability is not impacted much, but in long term when the fleet is
massive and bigger part of the investment is amortized then profits are prominent.”

Company A internally calculated that the investment amortization time is much
shorter than expected lifetime of the machine. Moreover, they are also earning during
amortization time after paying the financing cost to the third-party company. In com-
pany A amortization time is about seven years, but because the product operation cost
is very low compared to the competitors, they were able to set a relatively better (and
higher) PPX business model contract price. Hence the cumulative profit accrual during
the machine lifetime is much higher than if the machine was sold under the traditional
selling-based business model.

For company B, the presence of distributors dilutes the additional profits to some
extent, but overall profitability is positively impacted because of increased sales (by
reducing investment cost) and higher service contracts.

Company B stated,

“As of now we share the profits of PPX business models with the distributor, but it
would be ideal if we can keep the ownership of the machines and customers pay using
the PPX business models, without the distributor presence”

4. Size (SME) impact to the implementation of PPX BM

Company A saw size of the company (SME) as an advantage in a manner that they can
be flexible and fulfil customers specific and customized requirements without much of
an internal resistance. PPX business models allow them to approach and sell the ma-
chines to bigger customers based on the X (use, output or outcome) even if the cost of
the machine is high.

Company B stated,

“Because we are SME, hence there is an advantage from low hierarchy, fast decision
making, and capabilities to modify contract according to customers’ requirements (re-
sulting into more deals).”

Both stated that significant disadvantage is that in overall, financing needs of PPX
model limit the PPX BM implementation and growth, which also resulted into involv-
ing various third parties (financing the machines, distributors).

5 Discussion And Conclusions

We will next draw major conclusions on the basis of our results, and thus aim to
answer to our main research questions.

Responding to RQ1 (How is the rapid sales growth achieved by PPX BMs for invest-
ment product equipment manufacturing SMEs?). On basis of the results we find that
the sales growth of both the studied companies could be significantly impacted because
of PPX business models. Investment product manufacturing companies that manufac-
ture high-end machines from the technological perspective (Industry 4.0 technologies)
do not usually achieve rapid sales growth through traditional selling-based business
model because of a high threshold to buy from the customers. PPX business models
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seemed to lower the threshold significantly by allowing the customers to pay for the
use, output or the outcome instead of the machine itself. This resulted in rapid sales
growth for these kind of manufacturing companies.

We can infer that there were several different types of important mechanisms, de-
scribed in more detail in Table 1 of section 4 (Results and findings), which enabled or
facilitated the rapid sales growth in the studied SMEs. In overall, these mechanisms
were related to pricing, financing, risk management and strategic sales decisions as
mentioned in Table 1. For larger customer companies, trust (in terms of reliability and
performance of the machine) is often a major roadblock while buying expensive high-
end machines from SMEs such as company A and company B. PPX business models
were found to lower this threshold to buy and to allow the customer to experience the
performance as well as the reliability that the machine offers, without a significant risk.
Customers were able to get these machines to their respective factories via PPX con-
tracts and pay for the result or performance of the machine. This, in turn, introduced a
major risk for the manufacturing companies in terms of capital, while somebody has to
bear the cost of manufacturing the machine. Both the case companies were found to
have created interesting approaches to mitigate the risks related to capital in PPX model
implementation. Company A did this by selling the machines to a third party that pro-
vided the needed capital and allowed company A to sell the machine to the end-cus-
tomer through PPX business models. Company B, in turn, sold the machine to a dis-
tributor (also a third-party in this case) and the distributor sold the machines to the end-
customers via PPX business models. This eventually led to rapid sales growth for both
the companies. PPX business models also lowered the risk for the customers in case of
unforeseen circumstances such as bankruptcy of the SME manufacturing companies,
which had only a limited capability to carry such risks by themselves, due to their rel-
atively small size and own resources. Customers were able to change the supplier of
the machine by terminating the PPX contract and thus, they did not have the burden of
a non-performing asset in their company. These mechanisms together led to rapid sales
growth for the SME case companies (company A and company B).

Responding to RQ2 (How does the rapid sales growth enabled by PPX business
models impact overall profitability for investment product equipment manufacturing
SMESs?). We can infer that the studied companies were able to make use of PPX models
for rapid sales growth, the PPX models ultimately impacting positively the overall prof-
itability. Results related to the overall profitability clearly demonstrate that because of
the different mechanisms for rapid sales growth, the positive impact on profitability
was different for both companies. For company A, they saw an immediate impact on
their profitability even during the amortization time, after paying of the agreed sum to
the third party. More importantly, they estimated that this positive impact on profitabil-
ity will be grow exponentially once the amortization period is done. For company B,
the impact on profitability was also positive but rather limitedly so, because of the dis-
tributors. It was essential for them to work towards a situation where they could replace
the distributor with a financing third party like company A, and thus start getting a
bigger share on profits from PPX business model implementation. In general, rapid
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sales growth enabled by PPX business model did impact positively the overall profita-
bility of the companies, but there were other factors, such as third parties, that had their
at least temporarily limiting impact to the profitability.

We also found that the small SME size and related limited resources (financial, tech-
nological and expertise- related) seemed to impact clearly many of the studied decisions
and mechanisms in both the SME companies, which were related to the strategically
beneficial and profitable implementation of PPX BMs. SME size advantages such as
faster decision making, and flexibility seemed to allow the companies to provide cus-
tomized solutions to the end-customers making the PPX business model even more
attractive for the customers. On the other side, financing the equipment under the PPX
business model was a major SME size related downside for both companies. Both the
companies dealt with the issue of financing via the third-party mechanism, either en-
gaging with a third party that bought the equipment as an asset and let the company
(company A in this case) to figure out the PPX contract terms, or by selling the equip-
ment (and an extensive service contract) as a fleet to the distributor, who in turn sold
the equipment to the end-customer via PPX business models. The need for involving
such third parties, again, seemed to decrease the profitability of PPX at least in the short
term.

Academic contribution. This study contributed to the academic understanding of the
major strategic benefits of advanced BMs, especially the very little studied PPX mod-
els, through increasing the understanding of the generic mechanisms behind the rapid
sales growth in especially in manufacturing companies that produce investment prod-
ucts for the use of other companies in their production processes, which has been stud-
ied earlier e.g. in ([4]). We add especially by analyzing in more detail a) some major
mechanisms towards sales growth in particular, and b) mechanisms behind the profita-
bility of PPX business model implementation. Some interesting recognized and ana-
lyzed ones here are related to the varied use of third parties that provide additional
resources (expertise, financing, networks and contacts) to studied SMEs, which cannot
find it not feasible to acquire such resources feasibly by themselves.

Furthermore, we add the academic understanding of the strategic benefits realization
(especially rapid sales growth and related profitability) of PPX business models, in the
context of investment product companies and SMEs in particular. Earlier studies have
not provided implications especially to SMEs in this context. We have demonstrated
that the SME perspective mattered significantly in studied SMEs e.g. in the manner of
the third part involvement, faster decision making as well as flexibility to provide best
suited PPX business model contracts to the end customer.

Managerial implications. Managers of the investment product manufacturing SMEs
should take into consideration various strategic objectives especially rapid sales growth
while implementing PPX models. The cases in this paper have demonstrated various
mechanisms that can enable rapid sales growth through PPX business models. It is im-
portant that the managers take into account these mechanisms in order to successfully
implement PPX BMs, and achieve rapid sales growth through them. One of the key
outcomes for strategic objectives is to impact profitability and both the studied cases
demonstrate what the managers should take into account while strategizing profitability
impacts via rapid sales growth enabled by PPX business models. Managers of SMEs
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should think about the role of third parties from the financing perspective in order to
achieve rapid sales growth and create an immediate impact on profitability.

Limitations of the study. The conclusions are somewhat limited by this study’s ap-
proach to studying two case companies, and as such, it does not allow the direct gener-
alization of results to other companies. The results and conclusions are important, how-
ever, already in this case study format because there are very few studies that focus on
SMEs in the field of advanced BMs (such as PPX business models) and industry 4.0. It
seems viable, however, to make the claim that also other SMEs will very probably find
both similar types of strategic benefits and related mechanisms viable and useful in
their attempts to make use of advanced business models like PPX model.

Future studies can explore in more depth the role of third parties to achieve rapid
sales growth and eventually impact profitability through PPX business models, espe-
cially for SMEs. This paper presented rapid sales growth mechanisms through PPX
business models from SME perspective. Future studies can compare the mechanisms
for SMEs and larger companies and identify similarities as well as differences in the
mechanisms. One of the objectives of this paper is to study the impact on profitability
through rapid sales growth enabled by PPX business models. Future studies can take
into account other strategic objectives presented by [4], such as market share expansion
and new market creation and study their impact on profitability from investment prod-
uct SME manufacturing companies. Future studies can focus on pricing of the PPX
business model contracts and analyze the impact of pricing on overall profitability.
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