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Abstract. Pay-per-X (PPX) business models are models where the ownership of
the product is not transferred to the customer, but the customer has a right to use
the product. The implementation of PPX business models can be time-taking, and
complex because many company functions need to interact with each other, espe-
cially for equipment manufacturing industries (EMIs). The aim of this paper is to
design a PPX maturity model for EMIs using a systematic maturity model devel-
opment process. We present a PPX maturity model for EMIs with 7 dimensions,
19 sub-dimensions, 5 maturity levels, and relevant boundary conditions. This PPX
maturity model is developed empirically with academic and industry experts from
the maturity model and PPX perspective. The developed PPX maturity model will
allow the EMIs to assess their current as-is situation in the most critical areas of
PPX implementation and formulate a roadmap toward the implementation.

Keywords: Pay-per-X - Pay-per-use - Pay-per-outcome - Pay-per-output -
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1 Introduction

Pay-per-X (PPX) business models are models where the ownership of the product is not
transferred to the customer, but the customer has a right to use the product. These PPX
business models can be divided into pay-per-use, pay-per-output and pay-per-outcome
business models [1, 2]. In pay-per-use business models, the customer pays for the time
units of the machine used by the customer (e.g. per hour, per day) [2], whereas in pay-
per-output business models the customer pays for the number of units the machine makes
(e.g. per 100 units) [2]. In pay-per outcome business models, the focus is on achieving
a specified outcomes or added value such as energy savings, rather than on a set of
prescribed specifications [2].

The implementation of PPX business models can be time-taking, complex because
many company functions need to interact with each other (for e.g. operations, analytics
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and sales need to work with each other to achieve PPX). As maturity models have been
widely and quite successfully applied in implementations of different, complex systems,
and strive for representing an evolution path towards the desired stages of maturity [3],
they can also help with the implementation of business models [4]; see also [5]. Con-
sequently, maturity models can help with the implementation of PPX business models,
which are advanced and complex from both the technical and business-related implemen-
tation perspectives. However, despite the vast amount of maturity models in existence
[3], maturity models in the implementation of PPX business models, and specifically in
the context of business to business (B2B) equipment manufacturing industries (EMlIs),
present a research gap addressed in this paper. As PPX business models relate closely
to concepts such as Industry 4.0, servitization, digitalization and product-service sys-
tems, the literature review of this research was consequently conducted by reviewing
and analyzing maturity models in these relevant fields. Therefore, the aim of this paper
is to design a PPX maturity model in the context of B2B EMIs.

The remainder of the paper is structured so, that first we introduce the main concepts,
and explain what maturity and PPX models are. Second, we present the methodological
background and choices. Then, through analysis making use of PPX-related literature
and maturity models in relevant areas such as Industry 4.0 and digitalization, we present
the preliminary maturity model and associated conditions. Lastly, we present our main
conclusions and future work.

2 Theoretical Background

2.1 Pay-Per-X Business Models

PPX are the advanced servitization BMs that focus towards offering the use, output and
outcome of the equipment offered by the EMIs to the customer [6].Therefore, ownership
of equipment in case of PPX does not belong to the customer. PPX BMs are further
divided into pay-per-use, pay-per-output, and pay-per-outcome BMs [6]. If the customer
pays for a certain number of hours for which it has deployed the EMI’s equipment, then
it is referred to as pay-per-use BMs [2, 6]. Whereas, if the customer pays for the output
units manufactured by deploying the equipment, we refer to it as pay-per-output BMs
[6]. If the equipment is deployed to reach a desired outcome such as saving on costs and
energy, then we refer to it as a pay-per-outcome BM [6]. EMIs can associate themselves
with two major advantages while offering PPX BMs. Firstly, they can create more
market segments and thus generate higher revenues [6-8], and secondly, lower the risks
of offering expensive equipment by sharing risks with other players like a third party or
a financial institute [9—11].

2.2 Maturity Models

Maturity can be defined as “the state of being complete, perfect or ready” [12]. Maturity
models are understood as normative theories that should guide the audience towards
some desired outcomes [13]. Maturity models are often represented as stage fixed level
models, stage continuous level models or a matrix structure in form of focus area models



68 J. Schroderus et al.

[14]. According to [15], researchers have used maturity models to facilitate (i) self-
assessment or third-party assessment (also known as descriptive), (ii) benchmarking
or comparison (comparative), and (iii) provide a roadmap for continuous improvement
(prescriptive) [16, 17] with one main purpose being providing a common language
to facilitate discussion among stakeholders and thus provide a structure for prioritizing
actions [ 14, 17], which is also the aim of pay-per-X maturity models (PPX-MM). The five
core components namely (i) maturity level, (ii)) dimensions, (iii) boundary conditions,
(iv) path to maturity and (v) assessment that constitutes a maturity model as used in our
paper are the same as described in prior studies [17, 18].

2.3 Pay-Per-X Maturity Models

The advanced PPX business models can provide equipment manufacturing industries
(EMlIs) with new ways of earning in the globally saturated product-centric industries
[19]. However, implementing PPX business models can be difficult. As EMIs can provide
complex and highly customized solutions to their customers, finding new ways of earning
can be challenging due to e.g. changing technologies, routines and business processes in
general [20]. If companies lack understanding, these changes can have a negative effect
on the performance of the equipment manufacturer [21], and potentially lead to e.g.
difficulties in achieving expected returns from the new, service-oriented PPX business
models [22]. Overall, the process of implementing business models is consequently still
relatively underdeveloped [4, 23] and many business models fail during implementation
[24]. Despite this fact, only little research has been done on standardized methods to
assess and compare the maturity of business models [25].

Consequently, successful PPX business model implementation requires a systematic
approach, that helps the equipment manufacturers to define the operational capabilities
needed in the change process [26, 27]. For this, maturity models that have already been
widely accepted and used for example in IT management [16], are also being recognized
as prospective tools in other areas such as manufacturing and services [28] as well as
more complex areas such as product-service systems [29]. Therefore, the argument in
this research is that a maturity model can be developed to assess the PPX implementation
readiness of EMIs, serving them as a starting point for assessing the companies’ current
as-is situation in the most critical areas needed in PPX business models. [30] Moreover,
the maturity model provides a starting point for the development of a future roadmap
towards the PPX business model implementation as well as overall helps the equipment
manufacturers to define and reach the desired outcomes as efficiently as possible by
providing them a common language within the company [3, 16, 29].

3 Methodology

The methodology deployed in the current research is based on action design research
(ADR), developed by [31] (see Fig. 1). ADR combines the different action and design
research approaches to emphasize the importance of both iteratively creating an artifact
i.e., in this case the maturity model, as well as putting the artifact under development in
the organizational context as well as theory. The process can be divided into 4 phases,
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which are the problem formulation phase where the problem and theory-based artifact are
formulated; building, intervention, and evaluation (BIE) phase where the theory-based
artifact is concurrently and iteratively developed in cooperation with the organizations;
reflection and learning phase where the problem and artifact relevance are evaluated
and finally the formalization of learning phase, where the outcome of the full process is
generalized [31].

In the problem formulation phase of the ADR and development of the PPX-MM, the
research focused on identifying and conceptualizing the research opportunity, formu-
lating the research questions and more concretely, defining the scope of the PPX-MM.
Once the scope was clear, the research included a literature review of both maturity
model and PPX-related literature, to ensure there is relevance in the research and we can
proceed with the development of a new PPX-MM. In terms of designing the maturity
model, the research also utilized the overall maturity model development process cre-
ated by [3, 12] maturity model design decision criteria helping to define the scope of
the PPX-MM. Since scientific literature already consisted of a study [17] that followed
ADR approach and focused on developing the dimensions and maturity levels of the
PPX-MM. Therefore, we considered the seven dimensions and five maturity levels from
an existing study [17].

The building, intervention, and evaluation phase of the development of the PPX-MM
is where most of the actual design of the model occurred. However, as [31] state, this
does not mean that the other stages are not overlapping or concurrent. The BIE cycle
also started to move towards organizations: to assess the theory-based dimensions or
the initial “artifact”, the PPX-MM went through three series of expert interviews. The
PPXBM was first taken to three academic experts in maturity models, and to follow that
it was discussed with two academic PPX business model experts. Finally, the relevance
of proposed PPX-MM was discussed into the organizational context, i.e., the partner
companies and two end users of the PPX-MM. After the three rounds of expert and
company workshops, the PPX-MM was again refined and developed within the research
team according to findings from the expert and end user feedback, allowing a fully devel-
oped PPX-MM with dimensions, sub-dimensions, and unique level descriptions. With
the help of the well-defined and validated dimensions, sub-dimensions, and maturity
levels, we identified the boundary conditions with the help of a discussion between our
research team.

However, even with the full PPX-MM, ADR emphasizes concurrent reflection and
learning in the development of the artifact. Consequently, in addition to ensuring we
reflected on the design of the PPX-MM against our formulated problem and research
questions, we turned the maturity model into a web-based maturity assessment tool
to test the validity of the fully developed PPX-MM. This tool was then used to once
more test the whole maturity model in the organizational context through three partner
companies in Finnish equipment manufacturing pilot company, ensuring we test the
validity of the derived maturity model. However, the scope of the current paper is limited
to the development of PPX-MM. Therefore, results of assessment, and the reflection
and learning that happened with the assessment has not been shared in the current
research. Similarly, the formalization of learning has not been done as it was out of
the scope of the current paper. The ADR approach has limitation as the dimensions,
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1. Problem Formulation

(1)  Identifying and conceptualizing the research opportunity in
PPX-MM development for equipment manufacturing
companies

(2)  Formulating initial research questions

(3) Defining the problem as an instance of a class of problems
(PPX implementation; MM development)

(4)  Literature review of existing & related MMs and MM design

(5)  Securing long-term organizational commitment (initiation of
the SNOBI project)

(6)  Definition of roles and responsibilities (project tasks)

«—» | 3. Reflection and Learning

(1) Continuous reflection on the
design and redesign of the
PPX-MM

Continuous evaluation and
adherence to design
principles

Analysis of results according
to research questions

(2

2. Building, Intervention and Evaluation @

(1) Creation of initial, theory-based PPX-MM

(2) Customization of BIE cycle (including research team, MM & | 4=
PPX experts and end users/companies)

(3) Execution of the BIE cycle

(4) Assessing need for additional cycles and repetition as needed

!

4. Formalization of Learning

(1) Formulating learnings into broader concepts for a field
of problems (PPX implementation; MM development)

(2) Shar outcomes and assessment with practitioners

(3) Articulating outcomes as design principles

(4) Articulate learnings in light of theories selected

(5) Formalizing results for dissemination

Fig. 1. Action design research followed in current research (adapted from [31])

and maturity levels can be defined in different ways from the perspective of different
academic experts. However, since during the formalization and learning process the fully
developed PPX-MM went through experts from Finnish equipment manufacturing pilot
company, therefore, we were able to overcome this limitation.

4 Results

4.1 Pay-Per-X Maturity Model for Equipment Manufacturing Industries

In the current paper we develop and validate a full PPX-MM consisting of five matu-
rity levels (initial, repeatable, defined, advanced, and optimized) and seven dimensions
(organizational governance, strategy, risk management, competences & culture, product
lifecycle processes, product & production technology, and data analytics). These matu-
rity levels and dimensions were proposed in an existing study [17]. In the current research,
our experts helped in validation of the maturity levels and the dimensions. Furthermore,
with the help of several rounds of iteration of PPX-MM and validation of maturity levels
and dimensions we were able to identify the boundary conditions. Additionally, we also
assessed the entire PPX-MM with three Finnish equipment manufacturing industries.
Below are the results of our study.

Organizational governance considers how the standards, rules and regulations are
followed towards implementing PPX BMs, and who takes the responsibilities towards
implementing the PPX BMs [17]. In the earlier study [17], organizational governance
was suggested to have system, people, and data & information as its sub-dimensions.
However, with the help of expert interviews we modified system governance to oper-
ational governance, as this sub-dimension deals with the operations performed in the
organization. The boundary conditions corresponding to the organizational governance
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sub-dimensions show how standards and regulations are absent at initial level whereas
at optimized level they are fully implemented across the organization (see Fig. 2).

Strategy deals with how the PPX related activities can be planned to align them
towards vision of the company, and consists of business strategy, strategic alignment,
and resource allocation as its sub-dimensions [17]. With the help of expert interviews,
we added more clarifications to sub-dimensions. Business strategy is about how the
overall business logic and plan is focused towards offering PPX. Whereas, resource
allocation is how resources are efficiently allotted to offer PPX, and finally, strategic
alignment is about how overall company strategy is focused towards offering PPX. The
boundary conditions corresponding to the strategy sub-dimensions show any kind of
strategic initiative is absent at initial level and finally, at optimized level the strategies
are fully implemented and unified across the organization (see Fig. 2).

Risk management considers the activities and competences required to mitigate the
risks related to offering PPX, its sub-dimensions are business risks, operational risks,
and IT risks [17]. With the help of our expert suggestions, we identified that IT risks
consists of broad category that can overlap with business and operational risks, therefore
we changed IT risks to cybersecurity risks. The boundary conditions corresponding to
the risk management sub-dimensions show how risk mitigation is absent at the initial
level and finally, at optimized level the risks are being identified and mitigated (see
Fig. 2).

Competences and culture dimension deals with the critical competences required for
offering PPX BMs, e.g., co-creation (with customers), design of- process, product, and
service engineering [17]. Whereas the culture part deals with the collaboration, sharing
knowledge and attitude towards accepting PPX BMs in the organization [17]. With the
help of our experts, we identified overlaps between leadership commitment (part of this
dimension) and strategy dimensions. As aresult, we excluded the leadership commitment
that was earlier a part of this dimension. The boundary conditions corresponding to the
competence sub-dimension suggests absence of PPX competences and no cooperation
among the different units of a company at the initial level, whereas all PPX competences
are present with support and cooperation at the optimized level (see Fig. 2).

Product lifecycle processes dimension deals with the process required at the begin-
ning, middle, and end of the product lifecycle from the perspective of offering PPX BMs,
e.g., product engineering, service design, sales, and logistics [17].

With the help of expert suggestions, we were able to redefine this dimension in terms
of the processes involved in the three phases of a product lifecycle. Similarly, earlier
we used tasks to define this dimension, however, after discussion with experts’ tasks
were changed to processes to make this dimension clearer. The boundary conditions
corresponding to this dimension are related with absence of any PPX related beginning,
middle-, and end- of product lifecycle processes at the initial level, whereas all the PPX
related processes are present and continuously improved at the optimized level (see
Fig. 2).

Product & production technology dimension consists of three sub-dimensions related
to the technologies that help in optimizing the risks and benefits while offering PPX BMs,
smart product & factory focus on the hardware and software technologies; connectivity
deals with M2M and internet communication, and cloud deals with information access
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o Maturity Level
1. Initial 2. Experimenting 3. Defined 4. Advanced
Operations! PPX architect Neces ol PPX architect Operational PPX architceture Operational PP govermance s
Operstionsl | No PP-spcific operstiona perational PPX architceture ecessary operational PPX archiecrure [ PoRES BRI | Operational PPX governance is
) requirements identified with ad hoc | requirements are documented and related integrated across company with best
Governance vernance. e ey | systematicaly monitored through relacd o comn
. implementation and development ‘sovernance measures are standardize oy periommnes it practices in place,
£ PPX-related roles and responsibilitics arc
H Peopt No PPX-specific roles or Responsibilitiesrelated to PPX are | Necessary roles and responsibilities for [ " HeC Mm"mp ormames | Roles and responsibilites elated 1o
3 Goneobt® o | responsivittes retateato PPx | identified with ad hoe PPX business model(s) are documented, e o an | PPX are optimized and defined with
E business model(s) defined. and development defined and systematically governed. e penfommanec mdictors respet 10 all company activities
£ Necessary data gove . Data & information governance
& Data & PPX data & information governance | 1SS dAla govermance requirements | uon e defined, with compliance | Data & information governance
§ " No set rles for PPX data & are documented and standardized, with
Information N et & | reauirements are idenifid vith ad hoe | ¢ e systematically monitored and developed. | measures are optimized and interated
Governance information govemance implementation and development. e through defined key performance across company.
indicators.
Strategy for PPX business model(s)is PPX is stratcgy is defincd and PPX business stratcgy is full
Business | No defined business strategy for = © Strategy for PPX business model(s) is & 2y is fully
o P o experimental with ad hoc T —— continuously defined tegral part of the
Strategy B mese) implementation and development. ned and documentes key performance indicators. corporate stratcgy
Procedures forallocating resources | PPX resource requiements are dentified [ ocation folloss best
g esource [ No plan for allocating resources | - Basic PPX resource requirements are | - towards PPX business model(s) are [ and documented across company allowing | 77 1SS0S Sacation fofows b
2 Allocation | towards PPX business model(s). identified with ad ho assignment. | standardized, allowing systematic resource | systematic resource management and e
H company.
H allocation for specific PPX activities. | prioritization at an organizational level.
Strategic objectives are shared across | Full strategic alignment allowing,
- | No strategic alignment between |  Limited understanding of PPX and its SR sharedac o S
Strategic Strategic understanding and objectives are | company vith compliance and optimization and development of
i PPX and other strategic | relationship to other strategic objectives
Alignment £ shared between relevant business. | performance monitored through common | common strategic goals across
objectives. with ad hoe alignment practices.
key performance indicators. company
PPX-related business risk management
PPX-related business risks are Xerelated business risk are documented.| PPX-related business risk management is £
| No PPX-related business risk ; is proactive, with continuous
Business Risks ot acknowledged with ad hoe management | with systematic and defined risk sysematic and monitored,alowing [ SOOI SR ORI
practics. ‘management practices i place, predictive risk management mgement prcee,
= PPX-related operational risk
H , PPX-related operational risks are PPX-related operational risk e | PP risk management | management is proctive, ith
§ | Operstonal [Norpreledopersional ik st it a e mansgment | docmente,vithsystematic nddeine | iyt andmoriore, llowng, | contimens mproveran and
H s managemen practices. risk management practices in place. predictive risk management optimization of risk management
= practices
2 PPX-related cybersecurity risk
PPX-related eybersccurity risks are PPX-related cybersecity risk are PPX-related cybersecriy risk ‘management is proactive, with
No PPX-related cybersecurity
> Y| acknowledged, with ad hoe management | documented, with systematic and defined | management is systematic and monitored, | continuous improvement and
risk management.
practices. risk management practices in place. | allowing predictive risk management. | optimization of risk management
practices
B Basic PP X-related competence
£ Compet No identified any PPX-related PPX-related competences arc ¢ dd PP c acquired as | All PP be
z ompetences competences. acknowledged with ad hoc acuisition. allowing systematic competence well as developed systematically. acquired and managed proactively.
o acaqisition
H Organizational culture supports Organizational culture is commitied to | Organizational eulture fully supports
£ Culture is product-oriented, with | Organizational cuture supports innovation and is open towards PPX, | PPX business model(s) with common | PPX, with complete trust and open
£ Culture [0 cooperation between different| experimentation with limited & ad hoc N
£ o e oo bteen some hinen e | MU freuent collaboration etween some | incenives, withfreqent collaburation | communication at allorgnizational
H > business units. across all reated business unts. levels and relevant business units.
No identified be flife | PPX-related be £ life processes | PPX-related be Flife processes | o< oLcd beeinning of ife processes arely o e 1 lfe processes
Beginingor | N ntiid besinning of e related beginning of ife processes related begining of e processes | 9 SLRSIEO U8 PO M ot begining of e processes
processes for PPX business are identified with ad hoe are defined and systematically are optimized and continuously
§ Life Processes model(s). implementation implemented for specific project(), | " </ *ematic management through improved across company.
£ P ¥ pecific pro defined metrics. P pany
& Nodentiicd midde of e [ | PPX-related middie of life processes are d":x"‘;“”‘;"““’;"“‘f“r:“”“’“““"“ PPX-related middle of lfe processes
£ Middle of Life s for PPX business related middle of ife processes are | ot un o cematically implemented | Tined and implemented across company | e continuousty
g Processes ot identified with ad hoc implementation o it pofecte with systematic management through P ——
5 spectlic project(® defined metrics. " pany
H B No identified end of life PP Xreted endof e processsare | PPCTEatedendof lfe processesare | PRICeated sndof e procesesare | ppx.retated end of e processes are
£ EndofLife |0 ceqes for PPX business related end of life processes are {0 g sy stematically implemented | %7ined nd implemented across €ompany. | iy ang continuously improved
Processes ot identified with ad hoc implementation. o it pofecte with systematic management through -
spectlie project(s defined metrics s company
PPX data collection capabilities PPX data collection capabilities s | Production technology fully supports
No machine data collection data collection capbiitiesare | ooy 41, cotection technologies are ata eollection capabiltcs i okction techinology fully appol
= Smart Product tested in machine(s), allowing contract- integrated in all machines, with data-based produets for PPX, with
H capabilities for PPX business standardized, vith systematic data
2 & Factory specific, ad hoe data collection from performance monitored through defined | performance optimized through cost
] model(s). collection from customer machine, .
iz customer(s). key performance indicators. ‘minimization and efficiency
:2
5E rodct- and production-relat roduct- and production-relt
@£ No connectivity between PPX product- and production-related | PPX product- and production-related | PPX produet- and production-related
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= o experimental and non-standardize oty machine control messurements for development [ allowing 2-vay femote connection an
needs. control of machines.
. _ PPX data is defined, enabling continous | PPX data s systematically ace AILPPX data can be accessed. with cost
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g recommendations and manual machine | through defined key performance
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&
. PPX data utilzied broadly in the .
. PPX data not wtilized in decision| ¥+ 213 ulized for avareness purposes | iy ctabiished as an asset and [ development of overall company strategy, | 1 &1 i considered as central to
Data Utilization in basic reporting with ad hoe uiliza company strategy and operations
making. - " wilized to support decision-making. | with performance monitored through ey e
in decision-making. defined key performance indicators fvelopment

Fig. 2. Pay-per-X maturity model

applications, platforms, and databases [17]. With the help of expert suggestions, we
identified overlaps between the cloud sub-dimension and data access (present in data
analytics), therefore, the cloud sub-dimension was removed from this dimension. The
boundary conditions corresponding to this dimension are related to absence of hardware,
software, and connectivity from PPX perspective at the initial level, and fully supported
hardware, software, and connectivity to offer PPX BMs at the optimized level (see Fig. 2).



Pay-Per-X Business Models for Equipment Manufacturing Companies 73

Based on the functionality of the methods and tools the data analytics dimensions
consist of three sub-dimensions, i.e., data collection, transformation & processing, visu-
alization, and decision making [17]. With the help of expert interviews, we identified
that data access, data analysis and data utilization are better terms to describe the sub-
dimensions of data analytics. As aresult, we renamed our sub-dimensions. The boundary
conditions corresponding to this dimension are related with the absence of data access,
analysis and utilization at the initial level, and full access, analysis, and utilization at the
optimized level.

4.2 Pre-evaluation

We followed the recommendations suggested by previous studies [3], by pre-evaluation
of our developed PPX-MM with the 3 criteria, i.e., ) comprehensiveness, ii) consistency,
and iii) problem adequacy. During the evaluation of our PPX-MM 3 different academic
experts were present from the area of MM and PPX, and additionally, three industry
experts were from PPX were also present.

1. Comprehensiveness: Overall, experts found our PPX-MM to be very comprehen-
sive, as it was able to cover various aspects that are required while offering PPX
BMs. However, with the help of expert suggestions we divided product lifecycle
processes into beginning-, middle-, and end of life processes. Similarly, leadership
sub-dimension was removed as it overlapped with culture, and sub-dimension cloud
was removed as it overlapped with data access.

2. Consistency: Overall, experts found our PPX-MM to be consistent. However, with
the help of their suggestions we renamed various sub-dimensions, e.g., data col-
lection became data access, and IT security became cybersecurity. Similarly, the
sub-dimension system governance became operational governance.

3. Problem adequacy: Furthermore, we also iterated our PPX-MM several times leading
to an improved version from understanding and application context, e.g., our descrip-
tion of boundary conditions was shortened, and reference levels were described with
the help of quantitative brackets.

5 Discussion and Conclusions

The current research caters towards the need of guiding EMIs that plan to offer PPX BMs
by developing a MM. We conducted focus group interviews with both academic (MM and
PPX) and industry experts to check the evaluation criteria (i.e., comprehensiveness, con-
sistency, and problem adequacy) and followed the meticulous ADR approach proposed
in literature [3] to establish the comprehensive dimensions (and their sub-dimensions),
and maturity levels available in literature [17]. The boundary conditions were identified
with the help of scientific literature and were also validated and improved with the help
of focus group interviews [3]. Thus, we were able to propose relevant and relatable
boundary conditions in MM. Overall, we developed a PPX MM from the perspective of
EMIs.

PPX BMs can help EMIs in generating more revenues by increasing their customer
segments [6—8] and lowers the risks of offering PPX BMs [9-11]. However, the existing
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studies in scientific literature [32] do not cater towards this need. In the current research,
we add to the descriptive and prescriptive knowledge on PPX for EMIs from the MM
perspective, and contributed to the existing knowledge [25-27]. Overall, we offer the
corresponding requirements (boundary conditions) for different dimensions and maturity
models that an EMI should fulfil to offer PPX BMs. Additionally, we identified that
offering PPX BMs, needs enablers from both technology and management perspective.

Furthermore, the process of developing PPX MM we were also able to develop an
online PPX readiness assessment tool that manager of an EMI can deploy for assessing
their readiness towards offering PPX BMs. We followed systematic ADR suggested
by existing studies [3], and during the process of validating the MM we also used our
tool for assessment; however, the results of the assessment are beyond the scope this
article. Future research can also focus towards identifying the required technologies and
management strategies that will help EMIs in meeting the requirements corresponding
to various dimensions and maturity levels proposed in our PPX MM.
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