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Abstract

The ever-progressing digitalization of the economy and
society is unlocking new opportunities for organizations
engaging in services. We are in the middle of a trans-
formation of the service sector that can be likened to
the advent of mass production in the 1940s. Based on
recent advances and developments in artificial intelli-
gence, digital platforms, and blockchain systems, we
are witnessing the emergence of new digitalization phe-
nomena of metahuman systems, artificial intelligence
platforms, and meta-organizations. Jointly, these forces
are shaping now, or will be in the near future, the ser-
vice activities of organizations around the world. They
enable mass hyper-personalized services and mass ser-
vitization - new types of high variety and high-volume
service processes. Artificial intelligence applications like
search and recommendation engines, and artificial in-
telligence platforms such as Google Maps, Chat GPT,
BloombergGPT and Stable Diffusion can be perceived
as early manifestations of the ongoing transformation.
Already in the present day, applications and platforms
such as these can be adopted in a wide range of down-
stream tasks, thus enabling personalized service expe-
riences for audiences of one. While increasing the val-
ue of service offerings, mass hyper-personalization and
mass servitization also have the potential to increase the
productivity of service operations and the entire service
sector, especially in the context of knowledge-intensive
work. This working paper reflects and provides an up-
to-date synthesis of key emerging concepts on digita-
lization, services and research directions grounded in
our current research.
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Tiivistelma

Mita tekodlyn, lohkoketjujdrjestelmien ja
digitaalisten alustojen jdlkeen? Digitalisaatio
avaa uusia mahdollisuuksia tuottaa yha
yksiloidympia palvelukokemuksia

Talouden ja yhteiskunnan jatkuvasti eteneva digitalisoituminen
avaa uusia mahdollisuuksia erityisesti palveluita tarjoaville orga-
nisaatioille. Olemme keskella palvelusektorin murrosta, jota voi-
daan verrata jopa massatuotannon syntyyn 1940-luvulla. Tekoalyn,
digitaalisten alustojen ja lohkoketjujarjestelmien viimeaikaisten
edistysaskeleiden ja kehityksen perusteella olemme todistamassa
uusien digitalisaatioilmididen, kuten metahenkildjarjestelmien, te-
kodlyalustojen ja metaorganisaatioiden syntymista. Yhdessa nama
digitaaliset ilmiét muokkaavat nyt tai Iahitulevaisuudessa organi-
saatioiden palvelutoimintaa kaikkialla maailmassa. Ne mahdollista-
vat massahyperpersonalisoidut palvelut ja massapalvelullistamisen
eli uudenlaiset, hyvin monimuotoiset ja suuren volyymin palvelu-
prosessit. Tekoalysovellukset, kuten haku- ja suosittelukoneet, ja
tekodlyalustat, kuten Google Maps, Chat GPT, BloombergGPT ja
Stable Diffusion, voidaan nahda meneilldén olevan muutoksen var-
haisina ilmentymina. Tallaisia sovelluksia ja alustoja voidaan jo ny-
kyaan hyddyntaa monissa palveluiden jatkojalostustehtavissa, mit-
ka mahdollistavat yksil6lliset palvelukokemukset yhdelle henkil6lle.
Samalla kun massahyperpersoonallistaminen ja massapalveluistu-
minen lisaavat myos palvelutarjonnan arvoa, niilla on myds poten-
tiaalia lisata palvelutoiminnan ja koko palvelusektorin tuottavuutta
erityisesti osana tietointensiivista ty6ta. Tama artikkeli heijastaa ja
tarjoaa ajantasaisen yhteenvedon digitalisaation keskeisista kehit-
tyvista kasitteista, palveluiden muutoksesta ja tutkimussuunnista,
jotka perustuvat nykyiseen tutkimukseemme.
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Digitalization Unlocks Mass Hyper-Personalization and Mass Servitization

Introduction

Mass hyper-personalization and mass servitization are
grounded in the underlying megatrend of digitalization
of business operations across industries. Digitalization
is a multi-faceted and complex phenomenon that is con-
tinuously evolving (Calvino et al., 2018). Managers, en-
trepreneurs, policy makers, and consumers around the
world are increasingly engaging with new forms of dig-
italization — a CEO consults BloombergGPT when pre-
paring for a meeting with investors (Wu et. al., 2023), a
shopkeeper in a country experiencing high inflation ac-
cepts payments in Bitcoin to hold value, a SaaS startup
founder creates a service workflow as a distributed smart
contract (Mattila, Hukkinen, Seppdld, 2017), the British
Goverment drafts a risk-based framework for regulating
the use of artificial intelligence (AI) (McCallum, 2023),
a parent leaves their own car in a repair shop and rides
Uber to pick up their kids from school. Overall, the new
forms of digitalization and their applications are perva-
sive. They diffuse throughout the economy and society
at a rapid pace and have a significant impact (Mucha &
Seppala, 2022). As a result, the underlying changes re-
quire investigation of novel phenomena driving future
productivity in the economy - this is especially true for
service productivity.

In terms of contributions towards Gross Domestic Prod-
uct (GDP) and international trade, the importance of the
service sector has increased, both nationally and global-
ly (World Trade Organization, 2019). It is important to
recognize, however, that “an economy’s prosperity does
not depend on the relative size of its manufacturing or
services sectors but on the productivity of the economy
as a whole - which in turn depends on efficiencies and
innovations across all sectors, and the extent to which
they are mutually reinforcing” (World Trade Organiza-
tion, 2019, p. 16). Hence, we need to understand the im-
pact of the emerging digitalization trends on the service
sector, servitization of industry, and their broader inter-
connections. Based on insights from the articles includ-
ed in this collection, as well as synthesis of the recent
digitalization research and our evaluation of the unfold-
ing digitalization around the world we have identified
mass hyper-personalization and mass servitization as vi-
tal emerging concepts driving future service sector com-
petitiveness and productivity.

To understand the role of mass hyper-personalization and
mass servitization, we need to consider them in the con-
text of existing service processes. Three service process
types are typically defined in research: professional ser-
vices (high variety and low volume), service shops (me-
dium variety and medium volume), and mass service (low
variety and high volume) (Silvestro, Fitzgerald, Johnston
& Voss, 1992; Silvestro, 1999). Confined by these defini-
tions and the technological constraints of the past, rela-
tively little attention has been dedicated to high variety
and high-volume service provision. It is this type of ser-
vice process, however, where we see the greatest untapped
opportunity for improving service sector productivity in
the future. We characterize mass hyper-personalization
as an efficient, dynamic, and high-volume process of targeting,
designing, and delivering customized service experiences for an
audience of one, based on a set of unique criteria, e.g., by
using foundation models that are prompted or fine-tuned
with user-specific data. The path that is leading the ser-
vice sector in the direction of mass hyper-personalization
has been paved by the recent advances in digital technolo-
gy — Al and blockchain systems - and the associated new
ways of organizing economic activity - digital platforms
and smart contracts. Servitization is typically depicted as
a process of building revenue streams for company opera-
tions from services (Vandermerwe & Rada, 1988). Building
on established conceptualizations of services, research on
the digitalization of services has contributed to our under-
standing of how segmentation, customization, and servi-
tization can impact firm productivity, and the process of
how those changes take place. Digitalization enables the
customization of services more productively than before
(Marco, Vendrell-Herrero & Bustinza, 2018). However, the
existing research on servitization has not sufficiently ad-
dressed the wide variety and high-volume aspects of digital
services. While servitization has always included techno-
logical aspects, digital technologies have recently attracted
increasing attention in this stream of literature (Van Ark,
De Vries & Erumban, 2021; Linde, Frishammar & Parida,
2021). This has resulted in the recognizing of digital ser-
vitization where digital tools are the fundamental drivers
in shifting a firm’s business model from product-centric
to service-centric (Kowalkowski et. al., 2017; Kohtaméki,
Parida, Patel & Gebauer, 2020; Paschou, Rapaccini & Adro-
degari, 2020). We predict that the next stage in digital ser-
vitization is mass servitization, which we define as a uni-
versal high-volume transformation process of shifting from a
product-centric business model to a service-centric approach
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by embedding learning, autonomy, and human interaction ca-
pabilities into emergent product-service bundles.

This collection of articles presents insights on three in-
ter-related themes of digitalization, which we consider
essential in our quest to understand mass hyper-person-
alization and mass servitization as recently emerging as-
pects of digitalization. These themes are 1) AI, machine
learning-based capabilities, and sociotechnical changes
leading to the creation of metahuman systems in orga-
nizations (Mucha & Seppéld, 2020; Lyytinen, Nickerson
& King, 2020; Dwivedi et.al., 2023); 2) blockchain-based
systems and other intelligent tools underlying new types
of distributed platforms or meta-organizations for col-
laboration (Lauslahti, Mattila & Seppild, 2017; Hukki-
nen, Mattila & Seppild, 2017; Mattila & Seppild, 2018;
Lumineau, Wang & Schilke, 2021); and 3) policy consid-
erations for competition, innovation, digital technology
stack, and platformized modes of operation (Cenamor &
Frishammar, 2021, Holmstrom & Seppild, 2020; Cutulo
& Kenney, 2021).

To navigate and investigate this conceptually novel,
evolving and intertwined terrain, we need to be armed
with a vocabulary that allows us to capture and express
what we encounter. Therefore, for the benefit of the read-

Figure 1
and servitization

er, we collect and recap here some of the key concepts,
which we first present as a carefully arranged visual map
(Figure 1), and subsequently define in detail (Table 1).
The list is not exhaustive and conceptual overlap is in-
evitable, because many of the definitions originate from
distinct scholarly traditions or literatures and have dif-
ferent scope in terms of levels of analysis. We primarily
draw these definitions from digital platforms, blockchain,
and artificial intelligence literatures and, when needed,
we refer to economics, information systems, and other
disciplines of research. While this arsenal clearly reflects
the complexity and multi-faceted nature of digitalization,
it allows us to identify areas of future focus for scholars,
business practitioners, and policy makers.

Hierarchy/arrangement of selected concepts/definitions:
e Underlying concepts:
- Agents
- Modularity
- Multi-Agent Systems
- Sociotechnical Systems
e Key concepts in recent research on digitalization:
- Digital Platforms
- Artificial Intelligence
- Smart Contracts
- Blockchain Systems

A mapping of selected key concepts related to digitalization, mass hyper-personalization,

/Multi-Agent Systems

Modularity Ar:Il.flaaI
Sociotechnical Systems Intelligence
Platforms

Artificial
Intelligence

Ve
Agents

Metahuman Systems

Digital Platforms

\ Legend:

Underlying
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Recent research
concepts
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Blockchain Systems ‘ ‘
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Table 1

Selected definitions of key concepts

Definition

Source

Underlying concepts:

Agent

Modularity

Multi-agent systems

Sociotechnical systems

Is an individual human, but also in some settings an information systems artifact or an
organization, possessing “the ability to accept rights and responsibilities for ambiguous
tasks and outcomes under uncertainty and to decide and act autonomously.”

Is an approach where different parts of the product and/or service and/or software are
designed and manufactured by separate, specialized working groups working inde-
pendently of one another. The “modules” could then be connected and (in theory at least)
would function seamlessly, if they as they confronted to a predetermined set of design
and manufacturing rules. With modularity enforced, it is possible to change pieces of
the system without redoing it whole. Designs and manufacturing become flexible and
capable of evolving at the module and system levels.

Consist of autonomous entities know as agents. Agents collaboratively solve tasks, yet
they offer more flexibility due to their inherent ability to learn and make autonomous de-
cisions. Agents use their interactions with neighboring agents or with the environment
to learn new context and actions. Subsequently, agents use their knowledge to decide
and perform an action on the environment to solve their allocated task.

Are “any organizational system viewed as a multivariate system consisting of four inter-
acting and aligned components - task, structure, actor, and technology.”

Baird & Maruping,
2021; Lyytinen &
Newman, 2008

Baldwin & Clark,
2000

Dorri, Kanhare,
Jurdak, 2018

Lyytinen & Newman,
2008

Key concepts in recent research on digitalization:

Digital Platforms

Artificial Intelligence

Smart Contracts

Blockchain systems

Are an evolving organizations and meta-organizations that: 1) federate and coordinate
constitutive agents who can innovate and compete; 2) create value by generating and
harnessing economies of scope in supply and/or in demand side of the markets; and 3)
entail modular technological architecture composed of the core and periphery.

Is the frontier of computational advancements that references human intelligence in ad-
dressing ever more complex decision-making problems. It is, furthermore, multidimen-
sional and can be presently viewed from the following perspectives: 1) Data analytics; 2)
Sensing and situation awareness; 3) Natural language and cognition; 4) Interaction with
humans; 5) Digital skills, interactions in work life; 6) Machine learning; 7) System level
and systemic impact; 8) Computing equipment, platforms, services and ecosystems; 9)
Robotics and machine automation - the physical dimension of Al; 10) Ethics, moral, reg-
ulation and legislation.

Are digital computer programs that: 1) are written in computer code and formulated
using programming languages; 2) are stored, executed and enforced by a distributed and
replicated blockchain network; 3) can receive, store and transfer digital assets of value;
and 4) can execute with varying outcomes according to their specific internal logic.

Are 1) open source and open access technology compositions; 2) comprising non-hierar-
chal peer-to-peer networks without any single point of failure or control; 3) which main-
tain consensus over cryptographically concatenated, shared, replicated append-only
data structures; 4) according to deterministic self-contained consensus algorithms, void
of external inputs such as validation by central authorities or off-chain signaling.

Gawer, 2014;

Berente et al., 2021;
Ailisto et al., 2018

Lauslahti, Mattila &
Hukkinen, Seppala,
2018

Mattila, 2021

Emerging concepts shaping future research on digitalization:

Metahumans systems

Artificial Intelligence
Platforms

Meta-organizations

Are new, emergent, sociotechnical systems where machines that learn join human
learning and create original systemic capabilities.

Are digital platforms which critically rely on Al technologies in at least one of the fol-
lowing areas: 1) federation and coordination of constitutive agents; 2) value creation; or
3) technological architecture.

Are cross-organizational systems where multiple agents (human, metahuman system,
and legally autonomous organization) interact in a 1) dynamic, 2) interoperable, 3) intel-
ligent, 4) federated, and 5) coordinated manner, thus enabling them to create unique and
context specific bundles of product-service design and delivery.

Lyytinen, Nickerson
& King, 2020

Mucha & Seppala,
2020

This article
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e Emerging concepts shaping future research on di-
gitalization:
- Metahuman systems
- Artificial Intelligence Platforms
- Meta-Organizations

We grouped the key concepts presented here into three
sets, which reflect the chronological and conceptual pro-
gression of academic research and evolution of digita-
lization. The underlying concepts are the broadest and
most seasoned ones. Apart from connecting our work to
long-established research, they also show how our un-
derstanding needs to be periodically revised, as tech-
nology and society advance. For example, we used to
consider only humans or organizations as agents. Now,
however, technology artifacts have been endowed with
much higher levels of autonomy and capabilities, thus
exhibiting agentic properties (Baird & Maruping, 2021).
Concepts related to the recent research on digitaliza-
tion are central to understanding the articles included
in this collection, which we will present next. Finally,
the emerging concepts reflect our newly informed in-
sights, which are based on our synthesis of findings and
contributions from the articles included in this collec-
tion, recent literature on digitalization, and active en-
gagement with digitalization taking place in the indus-
try and society.

Contributions in this
collection of articles

This collection of articles introduces three sets of themes.
The first theme, articles one to three, describe when and
how companies have started to adopt Al leading to cre-
ation of metahuman systems in organizations. The sec-
ond theme, articles four to six, explain how blockchain
systems have been considered by companies and new
distributed collaborative meta-organizations. The third
theme, articles seven to eight, consider policy implica-
tions for competition, innovation and industries primari-
ly in the context of technology stack and digital platforms.

The first three articles in this collection (Mucha & Sep-
pild, 2021; Mucha & Seppild, 2022; Mucha, Seppild &
Gustafsson, 2023) examine the technology diffusion and

corporate adaptation of artificial intelligence technolo-
gies and the increasing importance of Al platforms. The
first article proposes a method for estimating firm-lev-
el digital intensity based on industry sector level da-
ta, which can be used to understand firm digitalization
among its peer group. The proposed method considers
firms’ participation in multiple industries, uses refer-
ence sector-level digital intensity scores, and is repli-
cable and reproducible. The second article proposed
a method for monitoring the commercial diffusion of
technology which captures the temporal progression
of technology adoption by organizations and relies on
qualitative content coding. It provides transparent, rep-
licable, updatable, and granular results that are illus-
trated using the case of Al diffusion among S&P 500
companies. The third article takes a sociotechnical sys-
tem perspective on the micro foundations of capabili-
ties and develops an integrative conceptual framework
to extend understanding of organizational capabilities
in the context of machine learning (ML) initiatives.
The framework incorporates a temporal dimension,
and multiple propositions are developed using anec-
dotal evidence.

Three contributions, article four (Mattila, Seppild,
Valkama, Hukkinen, Frdmling, Holmstrom, 2021), arti-
cle five (Hakanen, Eloranta, Marttila & Amadae, 2023)
and article six (Mattila, Seppdld & Salakka, 2021) of this
collection of articles discuss new blockchain systems
and other intelligent tools and their impacts on orga-
nizations and markets. The fourth article proposes a
blockchain-based approach for product information
management, which aims to collect product life-cycle
data, maintain an accurate single state of product in-
formation, and provide economic incentives for solu-
tion deployment. The evaluation identifies challenges
in deploying blockchain-based solutions in the current
industrial landscape, but the paper lays the foundation
for a self-sustained and self-incentivized deployment
approach. The fifth article talks about other kinds of
blockchain systems i.e., distributed ledger technologies
(DLT), primarily designed to facilitate the exchange of
unique, scarce items. This paper presents an alternative
decentralization protocol based on anti-rival goods. The
authors explain the technical approach behind the con-
cept, referred to as shareable non-fungible tokens (sN-
FTs), and illustrate their argumentation by presenting a
decentralized platform for sharing and streaming data.
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The sixth article considers the game industry’s exper-
tise in building virtual economies that can establish da-
ta product markets, potentially challenging digital plat-
form incumbents. To protect the Finnish game industry
and economy, policymakers should understand the re-
sources, protocols, and regulative frameworks required
to foster new businesses and industrial growth in new
digital infrastructures.

Two contributions, article seven and eight of this collec-
tion of articles discuss competition, innovation and in-
dustry policy implication (Cutulo & Kenney, 2021, Hol-
mstrom & Seppild, 2020). The seventh article discusses
the significance of digital platforms, especially the pow-
er asymmetry between platforms and ecosystem mem-
bers is intrinsic to their economics and technological ar-
chitecture. Article seven suggests that entrepreneurs in
the platform ecosystem are more usefully termed “plat-
form-dependent entrepreneurs” (PDEs) and explores
strategies to mitigate their dependence. Additionally, the
article provides a framework for policy makers to consid-
er regulating platform-organized markets. The eight ar-
ticle focuses on the US-China trade conflict and the po-
tential technology separation that could disrupt global
value chains of digital technologies, particularly in the
lower hardware levels of the technology stack. The arti-
cle highlights the potential implications for Europe and
smaller open economies such as Finland and explores
different options for Europe if the technological sepa-
ration continues.

Jointly, the three themes addressed by articles in this
collection indicate the directions in which digitalization
of industry and society is inevitably evolving. This direc-
tion, in our view, is hyper-personalization of services and
mass servitization. These two phenomena are grounded
in the emergence of metahuman systems, Al platforms,
and meta-organizations. The articles in this collection
identified and explored the harbingers of these nascent
systems or their building blocks. Based on the early ev-
idence, already at this stage, we recognize the transfor-
mative impact of these systems on various industries.
In the upcoming section, we take a more in-depth look
on these future research areas, and thereafter we devel-
op aresearch agenda focused on the implications for hy-
per-personalization and mass servitization. This is an ar-
ea where we anticipate the impact of these systems will
be particularly significant.

The emerging cornerstones
of mass hyper-personaliza-
tion and mass servitization:
Metahuman systems, Al
platforms, and meta-organi-
zations

Understanding key technologies and their potential im-
pacts is merely a starting point. Ultimately, technolo-
gies do not determine outcomes — people, organiza-
tions, and institutions interacting with technologies do
(Emery, 1993; Leavitt, 1965). In short, technology en-
ables action. It is ours to decide how to apply it, and
with what kinds of consequences. Vice versa, technolo-
gy deployment and its context are influenced by strate-
gies, regulation, and policies. Therefore, we need to bet-
ter understand the broader sociotechnical aspects of the
emerging drivers or cornerstones of operations and ser-
vice productivity.

By building on the insights from the articles included in
this collection and complementing these with our read-
ings of the recent literature on digitalization, as well as
our perception of the unfolding digitalization around the
world, we identify metahuman systems, Al platforms,
and meta-organizations as the emerging concepts shap-
ing future research on digitalization, particularly in re-
lation to mass hyper-personalization and mass serviti-
zation (Figure 2).

Metahuman systems are new, emergent, sociotechnical
systems where machines that learn join human learn-
ing and create original systemic capabilities at the level
of teams or, potentially, organizations (Lyytinen et al.,
2020; Mucha et al., 2022, Forthcoming). These new ca-
pabilities are distinct, because without ML technologies
that are learning and adapting it would not be practical-
ly or technically feasible to reach the required levels of
performance within these systems (Mucha et al., 2023).
Metahuman systems will impact operations and service
delivery from the perspective of both the organizations
providing the service as well as those of customers re-
ceiving, co-creating or co-operating within the service.
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The distinction between internal and external impact of
metahuman systems on organizations is important be-
cause it highlights the sweeping impact of metahuman
systems on operations and service productivity. First, ma-
ny organizations internally consider knowledge workers
as providers of internal services to other units, functions,
or roles (Davis, 1996). Machines that learn already now
can or soon will be able to keep track of sets of actions of
individual employees and in conjunction with that start
modifying own behavior to increase the level of person-
alization for the need of these employees. If successfully
executed and developed into hyper-personalization, these
metahuman systems will potentially improve the baseline
performance by, for example, lowering variance, increas-
ing throughput, or improving output quality (Mucha et
al., 2023). Clearly, some metahuman systems will also be
re-imagined and novel, rather than incrementally devel-
oped versions of the preceding sociotechnical systems
(Mucha et al., 2021, Forthcoming). However, even more
impactful productivity gains can be reaped by organiza-
tions leveraging metahuman systems to render services
that are more valuable than the status quo and serve ex-
ternal customers. By creating offering that is better tai-
lored to external customer needs, especially those “jobs
to be done” that are unique, important, and insufficiently
catered to. Thus, metahuman systems will, in many cas-
es, form the fundamental building blocks underlying hy-
per-personalization.

Figure 2

New patterns of activities detected in the
research articles in this collection

Emerging concepts — drivers
of future service productivity

Organizations rely on machines that

| Metahuman Systems

learn, thus creating...

Organizations build, contribute
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unique needs of individual customers and
respectively tailor their offering

Organizations rapidly and universally
digitalize products, their development,
and related services

orchestrate collaboration, and change

| Metaorganizations

at a high granularity, thus creating...

This line of reasoning is also salient to understanding
the role of metahuman systems in enabling and foster-
ing mass servitization. One of the stumbling blocks on
the transformation path from product to service logic is
the scalability of human resources and the ability to re-
spond to unique customer needs (Zhang & Banerji, 2017).
These challenges in our view have prevented, thus far,
servitization from happening on a mass scale. Metahu-
man systems, however, will help organizations to scale
human knowledge and capacities better by encapsulat-
ing some of these into technology that is essentially free-
ly scalable (Mucha et al., 2021).

Another cornerstone of future operations and service
productivity is the increasingly critical role of Al in the
functioning of digital platforms, thus the emergence of
Al platforms (Mucha & Seppala, 2020). While the plat-
formization of the economy is already a well-established
trend, we have seen only very preliminary impacts of Al
in this domain compared to what is already now feasi-
ble from a technology viewpoint. Al platforms provide a
backbone to many individual organizations actively le-
veraging or constructing metahuman systems (Mucha &
Seppala, 2020). Consequently, understanding the role of
Al platforms in this capacity will be pivotal.

We, furthermore, need to consider both innovation plat-
forms and transaction platforms having both important

The emerging patterns of activities and concepts shaping future research on digitalization

Emerging consequences and research needs

Mass hyper-
personalization

Mass
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and unique own contribution to this evolution (Cusu-
mano et al.,, 2020). Innovation platforms will be both
fostering and constraining some organizational uses of
AL This will have an important impact on the competi-
tive dynamics of service sector, because uneven access,
maturity of, or ability to leverage Al will partially deter-
mine the outcomes of mass hyperpersonalization efforts
of organizations (Mucha & Seppala, 2020). Transaction
platforms, on the other hand, will play a crucial role in
distributing and disseminating services or information
about these services. Furthermore, transaction platforms
might constitute some of the marketplaces where criti-
cal enablers of hyper-personalization will be exchanged.
This logic extends to mass servitization, because of the
constant pressure and efforts towards platformization of
industrial sector. Here, it is important to recognize the
role of newly emerging Al platforms (start-ups), which
are distinct from hyperscalers (Mucha & Seppala, 2020).
These AI platforms will likely play an important role in
mass servitization because their offering might be cen-
tered around specific servitization use cases.

Finally, we recognize that meta-organizations emerge as
the third novel cornerstone of future productivity growth
in the service sector. While past research has already iden-
tified the concept of meta-organizations seen as organi-
zations comprising multiple legally autonomous entities
(Gawer, 2014; Gulati et al., 2012), our conceptualization
updates that definition to reflect multi-level interactions
of various agents constituting meta-organizations. We
propose to include within the scope of meta-organiza-
tions other types of agents as well - individual humans
and metahuman systems emerging within organizations.
Furthermore, these agents must be able to interact in a
1) dynamic, 2) interoperable, 3) intelligent, 4) federated,
and 5) coordinated manner, which enables them to cre-
ate unique and context specific bundles of product-ser-
vice design and delivery. Thus, the interactions constitut-
ing the fabric of meta-organizations are present not only
within a single organization, but also might frequently
cross the organizational boundaries.

Al platforms represent one type of meta-organization,
but the scope of meta-organization as a concept is nev-
ertheless much broader than that. For example, the in-
teractions between the actors might be governed by a
smart contract and not necessarily rely on a digital plat-

form logic. To add to that, multi-level aspect of meta-or-
ganizations reveals important contributions of individual
humans and metahuman systems to render product-ser-
vice bundles. For example, human annotators who label
training data for ML models play an important role from
the perspective of the system as a whole. Equally, ML-
based digital artifacts might drive and constrain actions
of human actors or even entire organizations. Thus, me-
ta-organizations constitute a distinct and complementa-
ry determinant of mass hyper-personalization and mass
servitization.

A tentative research agenda

We believe that with the increasing computing power,
the proliferation of AI to firms and digital platforms, and
the related emergence of new organizing logics, we are
amid a service sector transformation resembling the ad-
vent of mass production in the 1940s. The resulting ser-
vice sector productivity dynamics will be driven by mass
hyper-personalization and mass servitization. Our collec-
tion of articles points to several fruitful areas for future
research inquiry in services, servitization and productiv-
ity in the context of AI platforms, metahuman systems,
and meta-organizations.

The tentative nature of the proposed agenda reflects
the nascent stage of the phenomena we urge scholars
to study. Furthermore, in outlining questions for future
research, we primarily concentrate on aspects that drive
nuanced understanding and contextually rich micro-lev-
el perspective. This reflects the complex sociotechnical
dimension that we need to understand to better appreci-
ate often nuanced differences between traditional infor-
mation technology and Al Therefore, the proposed re-
search directions concentrate on in-depth (case) studies
that provide understanding of novel phenomena. Howev-
er, we expect that macro-perspective approach will soon
become viable as well, given the rapidity and pervasive-
ness of changes that take place in, at least, some of the
relevant areas. For instance, in January 2023 ChatGPT
became the fastest growing consumer application ever,
beating even digital platforms such as TikTok or Insta-
gram (Hu, 2023). Thus, research utilizing quantitative
data will need to be developed as well.
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1  Metahuman systems - Foundation
models, operations, and service automation

By harnessing modern computing resources, abundant
data, and continuously advancing algorithms in opera-
tions and services, we have greatly improved state-of-the-
art computer performance on many tasks such as speech
recognition, image recognition, and generation of text,
audio, and images. Some of these capabilities have been
packaged in the form of foundation models, which have
been trained on broad data, can be further fine-tuned to
specific tasks and recombined to create new intelligent
tools such as ChatGPT and GPT-4.

These novel technologies have the potential to change
the ways modern organizations work — the roles of peo-
ple, the routines they enact, the products and services
they deliver, and productivity they achieve. This trans-
formation, however, is not merely about technological
progress. Productively integrating these intelligent tools
into mass hyper-personalization and servitization of in-
dustry requires that we explore and understand the new
opportunities and limits of digital automation. Particu-
larly, the understanding of digital automation limits re-
mains downplayed and overlooked.

The nai“ve view is that simply with more data and com-
puting resources the performance of these new forms of
digital automation increases. However, for private sector
companies to leverage these tools and drive productivity
improvement, as well as for innovation and growth pol-
icy actions to foster that development, we need a more
in-depth understanding and paradigmatic case examples
of the newly redefined constraints of digital automation.

Thus, we propose the following research questions to
drive research along this dimension.

Research question 1.1: What is the foundation model ap-
plication landscape within and outside of generative Al
applications for product and service companies?
Research question 1.2: What do mass hyper-personal-
ized service and mass servitized engagements and expe-
riences mean for knowledge work and worker?
Research question 1.3: What are the limits to mass hy-
per-personalization and mass servitization in metahu-
man systems? How companies drive productivity with-
in these boundaries?
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Research question 1.4: What are the limits to produc-
tivity improvement in organizations relying on founda-
tion models, other types of machine learning, or meta-
human systems? How do companies drive productivity
within these boundaries?

2 Artificial intelligence platforms and service
firm productivity

The scale of artificial intelligence (AI) platforms, their
workloads, and range of offering have been increasing
continuously. In the early days of AI use by digital plat-
forms, these technologies were just one of their tools in
the toolbox and were utilized predominantly in internal
processes. It is important to recognize that subsequently
many digital platform companies have not only invested
in research and development of AI for improving their
own operations but have also looked for the ways to pro-
ductize AI applications and create own Al ecosystems.
The resulting universe of AI platforms has been further
enriched by rapid proliferation of various Al services and
emerging Al platforms targeting specific services, indus-
tries, or market segments.

This growth creates numerous opportunities for service
firms, but it is also full of challenges. The barriers to ac-
cessing state-of-the-art Al in the form of the latest ma-
chine learning models and particularly foundation models
are disappearing. This is illustrated by Microsoft mak-
ing its search engine become more conversational and
Amazon partnering with Hugging Face to enable easy
fine-tuning and deployment of latest models. This de-
ceptive ease is coupled with many open issues regarding
explainability, ownership, and legal basis to name just a
few. To further complement the picture, various organi-
zations including government agencies and non-profits
are also experimenting with and leveraging these new Al
tools. The resulting dynamics and the pivotal role of Al
platforms is neither explored by scholars nor well-rec-
ognized by practitioners concerned with improving pro-
ductivity of service firms.

Thus, we propose the following research questions to
trace the development of the Al platform as a central fea-
ture of the contemporary digital economy and consider
the consequences from the perspective of productivity
and innovation policy.
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Research question 2.1: What are the implications of ar-
tificial intelligence platforms integration and interoper-
ability to company product and service portfolio man-
agement?

Research question 2.2: How are mass hyper-personal-
ization and mass servitization designed, delivered, and
organized by firms participating in AI platforms?
Research question 2.3: How is the productivity of ser-
vice firms impacted by their participation in artificial in-
telligence platforms?

Research question 2.4: How is the productivity of ser-
vice firms impacted by government and non-profit par-
ticipation in artificial intelligence platforms?

3  Meta-Organizations - The new system
architectures for productivity in operations,
services, mass hyper-personalization and mass
servitization

As various IT systems are becoming increasingly in-
tegrated to one another because of digitalization, en-
tirely new modes of mass hyper-personalization and
mass servitization are enabled through product, ser-
vice, and process automation. As manufacturing tran-
sitions from a product-model-centric philosophy to a
more object-oriented paradigm, product individuals be-
come actors that can be tracked, mass customized and
hyper-personalized dynamically over their entire life
cycles in unprecedented ways. As product individuals
are transformed into personalized service actors with
individuality and embedded intelligence, new types of
meta-organizations emerge where humans and product
systems dynamically interact in mass-servitized and hy-
per-personalized manner uniquely according to every
specific situation.

Simultaneously, in a similar trend of development, new
types of platform innovations are enabling more indi-
vidual user-oriented service logics in digital platforms.
For example, through blockchain-based smart contract-
ing platforms, digital workflow processes can be individ-
ually tailored, mass servitized, and hyper-personalized
in entirely novel and democratized ways. Due to the de-
centralized nature of such systems, genuine switch-role
markets can be generated in a new manner that enables
much more dynamic modes of interaction between ac-
tors in meta-organizational structures.

Scholarly work falling under this topic should output par-
adigmatic case examples based on research engaged with
practice. This will likely require concentrating on individ-
ual sectors, industries, or businesses to surface high-gran-
ularity data. Overall, developing insights into the new
systems architectures and their impact on productivity
will be one of the key objectives of this future research.
Therefore, we propose the following research questions.

Research question 3.1: What are the new micro-modular
e.g., foundation model based and other, system architec-
tures of service and servitized product firms successfully
employing digital automation?

Research question 3.2: What are the implications of
these new service system architectures to global value
chains?

Research question 3.3: What are the implications of
these new service systems architectures to productivity
and what role do mass-personalization and mass servi-
tization play in that?

Research question 3.4: What are the innovation, indus-
try and competition policy implications of these new ser-
vice systems architectures?

Concluding remarks

Metahuman systems, artificial intelligence platforms, and
meta-organizations are likely to continue affecting how
work, especially knowledge work, is done. These digita-
lization phenomena converge to enable design and deliv-
ery of mass hyper-personalization of services and mass
servitization, thus impacting how value is created and
captured by companies representing the majority of the
economy. The difficulty of predicting how these will affect
different industries is due in part to their pervasive im-
pacts. As mentioned in multiple articles in this collection,
the application of these novel technologies is often char-
acterized by their ubiquitous, persistent, and deep inte-
gration with other forms of economic activity. The initial
applications are often generative, thus sparking further
innovation which makes predicting the future difficult.

We believe that metahuman systems, artificial intelli-
gence platforms, and meta-organizations are likely to be
powerful organizing principles for companies and other
organizations, for industries, the economy, and society

1
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over the coming years. Scholars interested in contem-
porary organizations and industries, or innovation and
competition must consider how metahuman systems,
artificial intelligence platforms and meta-organizations
facilitate, constrain, channel, and change economic or
social activity.

We anticipate a rising new “TIDE” of further studies re-
lated to metahuman systems, artificial intelligence plat-
forms, and meta-organizations towards mass hyper-per-
sonalized operations and service design, delivery and
experiences.
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