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ABSTRACT

Translational Service Research and Design Methodology (TSRDM, (Warg et al., 2025))
addresses persistent translational gaps between rapidly growing scientific discoveries
and their delayed, partial, or failed implementation in practice (Sung et al., 2003, Woolf,
2008). Although knowledge creation accelerates, implementation often lags behind, as
observed across domains such as medicine, digital transformation, and sustainability
(Jones, 2009, Vial, 2019). Grounded in the centrality of service (Spohrer et al., 2022),
TSRDM advances a “unifying service language” that provides a higher-order, domain
agnostic grammar for aligning research, design, engineering, and implementation. It
reconceives the path from scientific discovery to real-world use as a service-based and
ecosystemic journey rather than a linear handover between disciplines, and structures
this journey as an eight-step process built around three pillars. TSRDM provides a
robust translational framework for configuring steps, decisions, roles, services, flows,
and relationships, thereby making translational gaps, frictions, linkages, and transitions
visible as explicit design dimensions. This, in turn, aims to accelerate the overcoming
of translational gaps and the implementation of service innovations that support
sustainable human well-becoming.

Keywords: Translational gaps, Translational service research and design methodology, Unifying
service language, Translational space

MOTIVATION AND PURPOSE

Translational gaps denote the disconnects between rapidly growing
knowledge and its delayed, partial, or failed implementation in practice. They
address the gaps between what is known and what is actually done - between
scientific discovery, design, engineering, and implementation. Translational
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gaps can be observed across all knowledge domains. In the medical field, for
example, it is estimated that an average of 17 years elapses before only 14%
of new scientific discoveries are integrated into everyday clinical practice
(Westfall et al., 2007). In advancing the Sustainable Development Goals
(SDGs), despite agreed targets and established solution knowledge, progress
remains slow: only around 18% of the SDG targets are currently on track and
17 per cent are making moderate progress, (Leal Filho et al., 2025; United
Nations, 2025). In the realm of digital transformation, translational gaps
appear as discrepancies between abundant digital concepts and technologies
and their fragmented or failed implementation, often resulting in stalled
pilots, “islands of digitalization,” and implementation failure rates exceeding
70% (Koczerga, 2024; Forth et al., 2020).

This leads to three guiding research questions of this paper (Gamo et al.,2017;
Moser et al., 2023): First, how can research activities be systematically organized
to cultivate a translational space that serves as a fertile interface between
research, design, engineering, and implementation? Second, which conceptual
and operational characteristics must such a translational space exhibit in order
to enable the bridging of translational gaps in a systematic, general and domain
agnostic way? Third, which strategies and mechanisms can increase market
willingness to invest in innovations grounded in this translational space?

The purpose of this paper is to respond to the social and economic challenges
resulting from translational gaps. The work contributes to the building of
knowledge and its application for accelerating the translation of scientific
knowledge into service innovations that enhance human well-becoming.
It introduces the Translational Service Research and Design Methodology
(TSRDM) that constitutes a translational framework for systematically
overcoming translational gaps by linking research, design, engineering and
implementation. TSRDM integrates a “unifying service language” with
a structured translational space of services, patterns, and architectures,
organized into three pillars and an eight-step process. After outlining the
methodology and theoretical background, TSRDM is introduced and it is
derived what it is, what it is not, and what it might become.

METHODOLOGY

This paper adopts a conceptual research design in the sense outlined by
Jaakkola (Jaakkola, 2020) to develop Translational Service Research and
Design Methodology (TSRDM) as an integrative translational framework.
Conceptual papers are particularly suitable for bridging existing theories in
novel ways, linking work across disciplines, and broadening the scope of
inquiry (Gilson and Goldberg, 2015). The model type of conceptual paper is
chosen because the objective is to develop a bounded set of constructs and
specify their relationships within a coherent framework, rather than merely
synthesizing or adapting existing theories (Maclnnis, 2011; Jaakkola, 2020).
This employs a formal analytical approach to organize knowledge and to
examine and detail the causal linkages and mechanisms at play (Delbridge
and Fiss, 2013). Following this orientation, the paper extends insights from
established domain and method theories seeking previously unexplored
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connections between constructs and thus to explain how translational gaps
can be systematically addressed by linking research, design, engineering, and
implementation. Domain theories delineate key elements of translational gaps
as the focal phenomena to be explained, while method theories elucidate the
relationships between the studied constructs (Jaakkola, 2020).

THEORETICAL BACKGROUND

This section starts laying out translational research, translational medicine,
Design Science Research Methodology (DSRM) and software engineering as
domain theories. As method theories Service-Dominant Logic (S-D Logic),
Service Science and the related theoretical foundations Viable Systems

Approach (VSA), many-to-many-marketing, Service Dominant Architecture
(SDA) are picked.

Translational Approaches as Domain Theories

Translational research emerged in medicine to bridge the gap between basic
science and improved patient care through a bidirectional “bench-to-bedside-
and-back” process. Early work framed translation as crossing two key gaps
from discovery to clinical application and routine practice. Foundational
contributions by Sung, Westfall, Woolf, and Khoury formalized these models
and continue to shape contemporary translational approaches (Sung et al.,
2003, Westfall et al., 2007; Woolf, 2008; Khoury et al., 2007). Design Science
Research Methodology (DSRM) is a problem-solving approach that creates
and evaluates innovative IT artifacts (constructs, models, methods, or
instantiations) to address organizational problems.

It is translational because it systematically connects theoretical knowledge
with practical solutions through a build - evaluate cycle embedded in
real business environments. The process is characterized by iterative
search, rigorous evaluation, and explicit contribution to the knowledge
base (Hevner et al., 2004). Software engineering systematically develops,
operates, and maintains software systems using defined processes, tools,
and quality management. It is translational because it turns often vague,
changing requirements and domain knowledge into executable code through
process models, simulations, and continuous improvement cycles (Gruhn
and Striemer, 2018). These translational approaches inform the definition of
translational gaps and the eight-step process in TSRDM.

Service Theories as Foundations

The grand theories (Gregory et al. 2011; Mills, 1959) of Service-Dominant
Logic (Vargo and Lusch, 2004) and Service Science (Spohrer and Maglio,
2008) explain the foundational concepts and mechanisms of service,
understood as the application of resources (e.g. knowledge) for the benefit
of another. Service is the basis of social and economic exchange and value
cocreation. S-D Logic states that along the process of value cocreation, actors
fundamentally do the same: they integrate resources and engage in service
exchange, generating shared understanding and worldview, habitual patterns,
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and institutions through repetition, which in turn guide and reproduce
future actions. Value is co-created by multiple actors always including the
beneficiary (Vargo and Lusch, 2016; Vargo et al., 2022). Service Science
extends this actor and process logic by formalizing dynamic structures of
responsible actors as “service systems”. Service Systems as open, interacting
entities co-improve their states through voluntary and reciprocal resource
exchange (Spohrer and Maglio, 2008; Spohrer et al., 2017).

Related theories and concepts deepen aspects of these foundations out of
different perspectives. Many-to-many marketing emphasizes the dynamic
networks of relationships and interactions and shifts the focus to services by
emphasizing that “activities render services, goods render services” (Gummesson,
2004; Gummesson, 1995). VSA examines organizational viability within
dynamic ecosystems. Considering organizations as open systems, sustain viability
by aligning resource integration, goal orientation, and relationship governance
with changing environments (Barile and Polese, 2010; Polese et al., 2018).

SDA operationalizes these service foundations by representing the structure
of value co-creation through design patterns spanning five interrelated
systems: interaction, data, participation, institutions, and operant resources.
As structure, SDA simultaneously serves as medium (plan) and outcome
(result) for the processes and services it recursively organizes (Giddens, 1984).
As plan, SDA enables the design of value-creation constellations, including
actors, roles, and processes along the five purposed systems; engineered and
instantiated by responsible actors, the plan becomes a tangible outcome
(Warg et al., 2016; Warg, 2022; Weiss, 2023; Spohrer et al., 2022).

FRAMEWORK DEVELOPMENT

This section seeks to develop a translational framework that defines a
bounded set of constructs and specifies their relationships to better link
research, design, engineering, and implementation. Its core constructs are the
centrality of service and a “unifying service language”, an eight-step process,
explicit attention to frictions, linkages, and transitions and the three TSRDM
pillars (service research, translational space, service design and engineering.

Centrality of Service and a Unifying Service Language

Service is treated as the fundamental basis of social and economic exchange
and value cocreation, transcending traditional goods-activities-services
distinctions and shifting attention from production to utilization and
beneficiary perspectives. This grounding enables a higher-order view of
research, design, engineering, and implementation, all interconnected
by rendering services that are coordinated through a shared, ubiquitous
service language to address translational gaps as misalignments in resource
integration and institutional linkages. Within this unifying language, service
provides the overarching grammar and syntax, while services are the letters
whose coherent combination articulate domain-independent configurations
as words and sentences. The “unifying service language” provides a
generalizable way to describe and recombine services across domains (e.g.
health, digital transformation, sustainability).
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An Eight-Step Process

The iterative, eight-step TSRDM process that starts from 1) a clearly defined
translational gap, proceeds to 2) conceptual approaches and the elaboration
of a 3) knowledge base as the foundation for 4) objective related knowledge
building. From this knowledge, the 5) translational space composed of
translational services, patterns of interactions and relationships, structures
and architectures is created. 6) service design and service and software
engineering guide the 7) definite design and its implementation, followed by
8) outcome evaluation and associated knowledge building.

Frictions, Linkages and Transitions

Frictions, linkages, and transitions constitute central components of the
TSRDM process. Frictions denote obstacles that impede progress, dissipate
energy, or consume time unnecessarily, such as poorly designed procedures,
inefficient communication, or ambiguous roles and responsibilities (Sutton
and Rao, 2024). Linkages refer to the material, institutional, and social
connections among actors, systems, and events that facilitate coordination
and cumulative advancement; examples include infrastructures and policies.
Transitions capture gradual yet profound configuration changes within
complex systems, often societal in nature, that unfold across multiple domains
and actor constellations. They describe how an overall configuration evolves
from one stabilised state to another (Wittmayer et al., 2024).
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Figure 1: The eight-step TSRDM process and dynamic frictions, linkages and
transitions, Warg et al., 2026.

All change of the form of translation of knowledge to practice - whether
in hierarchy, market, or commons (Atkins et al., 2019) - has choices and
decisions made in stages. The choices and decisions that have to be made in
the course of the eight-step TSRDM process could look like this:

1. Who gets to decide what societal, business, and individual problems are
worth working on?

2. Who gets to decide which existing theories are most relevant for tackling
the challenge?
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3. Who gets to decide which research groups are most worthy (expert) for
investment in working on the challenge?

Who gets to decide the pilot audience for the initial trials and deployment?
Who gets to decide site selection - deployment site organizational capacity
to change?

Who gets to decide who works with those who have to change?

Who gets to decide the metrics for evaluating success of the pilot trials?
Who gets to decide if scaling up investment to a larger population is
worth it?

i

®© NN

Three Pillars

Figure 2 depicts the three TSRDM pillars. The pillars structure translational
work. Pillar I is about objective related knowledge building. Service research
is always part of the knowledge base, while other theories and concepts
are added depending on the phenomenon - the translational gap — under
investigation.

Pillar II, the “translational space” serves as action arena in which services are
offered and exchanged between actors from different domains. By interacting
actors become participants in action situations. By repeatedly interacting actors
build shared understanding and gradually stabilize habitual patterns and
architectures of interaction, relationships (participation), and learning (Koskinen,
2020; Ostrom, 2005; Ostrom et al., 1994; Aligica, 2006; Vargo et al., 2022).

Pillar III is about service design and engineering, including software
engineering as means of implementation. Service design and engineering
therefore work backwards (Bryar and Carr, 2021; Bohmann, 2004; Gruhn,
2002) by decomposing designed value propositions, value creating systems and
their processes into implementable services; e.g. by assigning them to the five
SDA systems. In doing so implementation is supported in a technology-agnostic
manner.

Service Research Translational Space Service Design & Engineering
Scientific Discoveries Translational Action Arena Interactions &0utcomes
Pillar | Pillar it Pillar

Phenomenon
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Knowledge Building

Objective related Design Evaluative
Principles, “Services” Criteria
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Figure 2: The three TSRDM pillars,Warg et al., (2026), inspired by Kiser and Ostrom
1982, Ostrom, Gardner et al., 1994, Ostrom 2009 and by Vargo, S., Peters, L., Kjellberg,
H., Koskela-Huotari, K., Nenonen, S., Polese, F, Sarno, D. & Vaughan, C. 2022.
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TSRDM: What it is, What it is not, What it might be

Table 1: TSRDM: What it is, What it is not, What it might be.

Whatitis - a translational framework as medium and output of the journey from
scientific discovery to implemented service innovation TSRDM recursively
organizes

- an eight-step process structured around the three pillars: service research,
translational space, service design and engineering

- an evolving “unifying service language” to unite efforts cross boundaries:
services as letters; service as grammar and syntax; patterns as words;
architecture as sentences; translational space as communication area

- a methodology that renders translational gaps visible and actionable

What it - a general-purpose or stand-alone research methodology, nor a purely
is not theoretical or discipline-bounded framework

- a methodology for abstract model-building

- a set of fixed procedural norms

What it - medium and output for translational services, patterns and architectures it
might be recursively organizes
- an action arena for researchers, designers and engineers
- a process for the continuous development of proven translational services,
patterns, and architectures produced and reproduced through recurring
interactions
- an incubator for service innovations by continually increasing service(s)
density and combinatorial evolution
- patterns of interaction and relationships that guide the configuration of value
constellations in health, digital transformation, sustainability, and beyond
- a community of scholars, educators, and practitioners addressing major
societal and economic problems in a unified way

Schematic Example (Inventing the Printing Press)

TSRDM can be illustrated by the invention of the printing press as a
translational journey in which the eight-step process and the three pillars
jointly form both medium and output of innovation.

First (Steps 1-4, Pillar I), a translational gap becomes visible: hand-
copied manuscripts limit knowledge diffusion, literacy, and institutional
coordination across Europe. Service research assembles conceptual and
objective related knowledge on scribal workflows, religious and commercial
demand, available materials, and emerging urban trade networks. From this,
objective related knowledge about promising mechanisms for reproducing
texts at scale is built.

On this basis, a translational space (Step 5, Pillar II) is configured:
translational services and patterns such as type-cutting, ink formulation, page
composition, proofreading, distribution, and financing are specified, along
with recurrent interaction patterns between craftsmen, scholars, merchants,
and authorities. These patterns stabilize into patterns like print shops, trade
guilds, and censorship practices, which are themselves outputs of the process.

Service design and engineering (Steps 6-8, Pillar III) then work backwards
from value propositions - cheaper, more reliable, and faster access to



8 Warg et al.

texts - to design presses, workflows, and governance arrangements, turning
patterns and architectures into implementable services. Across the eight
steps, TSRDM’s eight-steps and pillars recursively organize roles, decisions,
and structures, while simultaneously evolving the translational space as
action arena for actors from different domains - all “speaking” the “unifying
service language” for subsequent printing-related innovations and derivative
services such as newspapers, pamphlets, and scientific journals.

FINDINGS

TSRDM structures translational activities by starting from clearly defined
translational gaps, building conceptual and objective related knowledge,
and configuring a translational space of services, patterns, and architectures
that links and guides design, engineering, implementation, and outcome
evaluation. This process architecture integrates the three pillars into a coherent
methodology that links knowledge creation with practical realization and
treats valleys of death and frictions as explicit design dimensions.

Regardingthe second research question, the findings specify the translational
space as a shared lexicon of translational services, interaction patterns,
relationships, and corresponding structures and architectures, articulated
within a “unifying service language”. Within this space, these constructs act
as combinable building blocks and value propositions that connect scientific
insights to concrete design and engineering activities, making the bridging
of translational gaps systematic, general, and domain-agnostic across fields
such as health, digital transformation, and sustainability.

With respect to the third research question, the findings indicate
that TSRDM can reduce translational risks and enhance stakeholders’
willingness to invest by building and reusing proven translational services,
patterns, and structures that increase service density over time. Treating
these as combinable constructs in a generative translational space supports
the combinatorial evolution (Arthur, 2009) of services and improves the
predictability, scalability, and perceived reliability of service innovations
as they traverse bottlenecks between science and engineering and between
innovation and market adoption

CONCLUSION AND OUTLOOK

TSRDM reconceives the path from scientific discovery to real-world use as a
service-based and ecosystemic journey rather than a linear handover between
disciplines. It provides a “unifying service language” that is independent
of any one domain and can describe research, design, engineering, and
implementation as interconnected services, enabling their exchange and
reuse across fields such as sustainability, health, and digital transformation.
Built around an iterative eight-step process and three pillars, TSRDM makes
translational gaps, frictions, linkages, and transitions visible as explicit design
dimensions instead of leaving them as hidden failure points.
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The translational space (pillar II) serves as an action arena in which
services are offered and exchanged between actors from different domains.
By repeatedly interacting within this translational space, actors build shared
understanding and gradually stabilize habitual patterns and architectures of
interaction, participation, and learning (Atkins et al., 2019). Over time, the
accumulation and recombination of proven translational services, patterns
and architectures increases service density and fosters service innovation,
reducing translational risk and cycle time and thereby strengthening
the willingness to invest. In this way, TSRDM evolves into a generative
translational framework that supports sustainable innovation and human
well-becoming across complex service ecosystems.
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