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Abstract. Public sector organisations increasingly engage people in 
collaborative designing of public services and highlight the benefits of public 
involvement. However, users' and other stakeholders' contribution in the design 
process are seldom accounted for. In this paper, we address the challenges of 
public service development by presenting a study that conceptualises different 
stakeholders' investments in design activities. We introduce the key elements of 
a new conceptual Stakeholder Investment-Engagement (SI-E) Model and 
provide a tentative application of it to an existing case of a Digital Library. The 
initial application shows that the model can uncover significant effort that end-
users and partners invest in design activities. The new conceptual model 
enriches our theoretical and practical understanding of collaborative design 
management by recommending 1) critical examination of existing 
conceptualisations and practices of cost-justification in the public sector, 2) 
acknowledgement of various stakeholders' investments, and 3) temporal 
evaluation of stakeholders' engagement to design activities.  

Keywords: Public sector, collaborative design, public services, cost-
justification, stakeholders, investment, temporalities, engagement. 

1   Introduction 

Involvement of citizens, peers and other external resources in the development and 
production of public services is generally perceived beneficial for both the process 
and the outcome. The advantages of stakeholder involvement are widely described in 
policies and academic literature. First, citizen participation is considered essential 
when new services are developed for meeting emerging and evolving societal needs 
[1–3]. Service users, who are the experts of their community and its practices, are 
considered as an invaluable resource in the design of novel services [4]. Further, the 
involvement of stakeholders in the processes of service delivery is seen to advance 
social inclusion, to fulfil the ideal of democracy and to advance prosperity in the 
society [5]. Finally, the involvement of external resources in the process is considered 
increasing openness and fostering innovation, also in the public sector [6, 7].  

Across the body of literature, the justification for involving people in the process is 
more often based on taken-for-granted assumptions or mere descriptions of co-created 
benefits than accountable evidence. Case reports, indeed, highlight the positive effects 
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of timely user involvement [4, 8], users' active role in service development [9–13] or 
user-driven innovation in the public sector [14, 15]. As such, they serve as good 
benchmarking examples for theorists and practitioners alike. However, these case 
descriptions seldom evaluate the spent resources in relation to the perceived benefits. 
Particularly, users' investment of their time and effort are often met with a simple note 
instead of a detailed account. Still, from the managerial perspective, identification of 
required resources should be a basic step in justifying their allocation. 

In the western world, the public sector is facing a surge of reforms that emphasise 
the managerial approach to public services' delivery. The dominant paradigm in the 
reformist discourse is the New Public Management (NPM), which imports into the 
public sector central concepts from business practices. Although there is criticism of 
the NPM approach [16] and predictions of its demise [17], managerial approaches 
reflecting the NPM ideology prevail in contemporary public sector policies [18, 19]. 
Consistently, the policies call for better evaluation and measurement frameworks for 
the public sector [2, 20]. 

Practitioners in the field are offered differing views about appropriate methods of 
and measures for evaluating their performance and delivery. Depending on the goals, 
which can themselves be contradictory [21], the focus of evaluation can be set on the 
supply (i.e., availability of the service) [5], the quality or impact [22, 23] or internal 
budget management [24, 25]. At present, there seems to be no consensus of effective 
methods that would support the achievement of public sector objectives [26–28]. 

The public sector can learn much from the private sector management, but it has 
also its characteristics that must be considered. The contemporary public services' 
production is increasingly inter-organisational and interactive (as opposed to intra-
organisational), processual and systemic (as opposed to discrete and transactional) 
[29]. The polycentric service provision environment offers opportunities, particularly 
for the digitalisation of public services, but it also brings challenges. Orchestration of 
different stakeholders' participation is an essential strategic activity for any 
organisation [30, 31]. The success of a digital service can depend on organisation's 
ability to motivate users or partners to invest their time and resources in the 
development of the service [32–34] or to resolve conflicting interests between 
stakeholders [35]. Acknowledgement of stakeholders, i.e., inclusion and exclusion of 
viewpoints, is ultimately an ethical choice that has considerable relevance in the 
public sector [30].  

This paper addresses the above mentioned challenges of managing public services' 
production by presenting a qualitative study on public service cost-justification. The 
focus is on the design phase, which dictates the potential of the service delivery and 
the user experience, especially in the digital context [cf. 9, 36, 37]. Although 
digitalisation of public services increases the importance of the digital, this paper does 
not differentiate design in the physical and the digital realm. Yet, the focus of interest 
is on participatory and collaborative activities conducted during the design process. 

Collaborative design is here treated broadly as a wide spectrum of design activities 
that involve individuals or groups of people from different backgrounds to contribute 
to some aspect of the public service design. In the modern public service landscape, it 
is relevant to consider all of these stakeholders when we evaluate the performance and 
outcomes of design. After all, these stakeholders invest either their time or money in 
the work. Thus, the concept incorporates ideologies and meanings from the domains 
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of human-computer interaction (HCI), service design (SD) and even administration 
studies, bridging different perspectives such as participatory design and open 
innovation, as well as concepts such as co-design and user experience design (UXD). 
The common nominator for these varying approaches is the aim to take a human-
centric approach and engage people to the design process for a shorter or longer 
period of time [38–41]. 

There is a demand for exemplary field studies, unified measurement instruments, 
and conceptual models that enable showing and managing the performance of design 
in the public sector [1, 28, 42]. The core purpose of this study is to find a conceptual 
model that incorporates the inter-organisational nature of modern public service 
provision and aids in evaluating and managing the design of public sector services. 
Although the meaning and value of public services are born from the output of design, 
value assessment begins from the input to the process. Resource allocation and 
justification can be examined from different viewpoints that focus on aspects such as 
consumption check, power distribution or value creation [24]. Here, the concept 
investment refers to a holistic understanding of individuals' or organisations' 
resources, be they counted in currency, hours or other metrics, that have significance 
for performance measurement and management. Thus, investment means any 
contribution to collaborative design independent of the model of engagement [cf. 25].  

Grounded on the previous contemplations, the research question that we seek to 
answer in this paper is:  

 
RQ 0: How to assess stakeholders' investment in the design of public services?  
 

We began this study by conducting a literature review in spring 2017. With the review 
we aimed at identifying and characterising concepts, finding applicable models, and 
practices that could guide the assessment of different stakeholders' investment in 
public services' design activities. We wished to find empirical evidence with detailed 
data about the application of different evaluation models. Furthermore, we wished to 
see if there are more recent models and metrics that might be better applicable to the 
contemporary service provision landscape, and particularly to the public sector. 

The second phase of the study was setting and defining the model for assessing 
stakeholders' investment. In scientific thinking, a model can be seen as structuration 
of researcher's arguments [43]. Our aim was to collect the key concepts for the model 
from the literature review, and then consolidate them into a purposeful form. We were 
prepared to ground the model on conceptualisations of previous research if applicable 
models could be found. Finally, we applied the new conceptual model to the existing 
case data. Figure 1 outlines the phases of this study and depicts the sequence of steps. 

The rest of the paper presents the study as follows. In the second chapter, we give a 
detailed description of the literature review, including the used resources, search 
procedures, and findings. Then, we describe the setting and defining of the new 
conceptual Stakeholder Investment-Engagement (SI-E) Model. We end the third 
chapter with a description, how the conceptual SI-E model could be applied to a real-
world situation. We present the methods used and discuss the limitations of phases in 
each equivalent chapter. We conclude the paper with a brief summary and a 
discussion of directions for future research. 
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Fig. 1.. Phases of this study, including the steps of both phases. 

2   Literature Review: Setting Conceptual Grounds 

2.1   Search Strategy 

Our aim was to conduct a literature review to get an understanding of the current state 
of research on the field, as well as to find theories, models and practices that could 
help us find answers to the research question. We also aimed at identifying potential 
gaps in knowledge, particularly about the characteristics of design in the public 
sector. Our approach at this phase was inductive. We followed the process depicted in 
Fig. 1, starting by planning the literature review, then conducting it as planned, and 
finally analysing the findings. We used the reference manager application Zotero, as 
well as general office applications for documentation, elaboration and analysis of the 
review. 

Questions directing the search execution of the literature review should be more 
concrete than the main research question [44, 45]. Our overall aim was to investigate, 
what the literature says about the cost-justification of design activities in digital 
service production. Particularly, we tried to find evidence and models that take into 
account the characteristics of designing services in the public sector. To conduct a 
solid review and to extract relevant information from the literature, we posed four 
subquestions for this phase. 

 
RQ 1: What types of stakeholders are identified investing in the design of services? 
RQ 2: What valuation concepts or instruments there are for assessing investments 
on services' design? 
RQ 3: What are the reported metrics for such assessment? 
RQ 4: What valuation concepts or instruments, if any, there are particularly for the 
public sector? 
 

Planning the Review

Conducting the Review

Analyzing Literature

Determining Key Concepts

Describing the Model

Applying the Model to a Case

Literature Review Defining 
the SI-E Model
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A good literature review follows a systematic review protocol, which reduces 
potential researcher bias and permits a replication of the review in the future, thus 
improving reliability and validity [46]. The evolution of digital discovery tools and 
ecosystems has changed the nature and process of academic resource discovery [47, 
48]. Thus, we also had to use several resources and search tactics for the retrieval of 
existing information. We began the search using two distinct university library digital 
discovery services. These digital library services provide the same functionalities, but 
they encompass different collections and a different set of electronic material included 
in a global index of scholarly e-resources1. In the interest of access, we limited the 
search to full-text materials in English, but in the interest of coverage across 
disciplines, we avoided using other filters for the reduction of search results. Instead, 
we combined different search terms and used the same search phrases and result 
filters in both digital library services. 

We used both simple search and advanced search options to exploit the relevance 
logics of the search engines. We tried several search combinations to find enough 
potential material that concerns the investments or costs of design activities. We soon 
became aware, that there is much variance in the used terminology for the concepts 
investment and design, and that it is challenging to find relevant literature where these 
concepts have a semantic relation. Digital library discovery tools offer an opportunity 
to search databases across different disciplines, but they require a more explorative 
search strategy than traditional database searches [49]. Thus, our final pool of search 
phrases was rather ample, including the following terms: investment, ROI, cost, cost-
benefit, benefit, TCO, business, design, usability and user-centred,  as well as phrases 
return on investment, total cost of ownership, service design and design management. 

As an example of the search process, we here present one of the first searches that 
we conducted and documented2. The search string usability ROI (the operator being 
AND) captured a total of 1836 references. Browsing through the title, abstracts, and 
other reference information in the search results view we identified ten relevant 
publications, which appeared among the first 200 most relevant references. We 
excluded references in which ROI referred to something else than return on 
investment (e.g., region of interest). Also, we excluded book reviews, conference 
overviews, conference workshop or panel descriptions, as well as other publications 
that did not include researchers' or practitioners' direct contribution. Apart from the 
ten references, which we pinned on our personal digital library interface account for 
further inspection, the result set contained hundreds of items where the search terms 
co-occurred without any semantic relation between them. 

In order to verify the coverage of the findings, we repeated similar searches in two 
databases that are included in the global e-resources' index, using their own search 
interfaces. These two databases are ACM Journals and Transactions3 and IEEE 
Xplore Digital Library4. However, we did not find any new relevant references and 

                                                             
1 Both digital library interfaces are integrated to a mega-aggregation of scholarly e-resources, 

which is currently the Primo Central Index provided by Ex Libris Group. These library 
interfaces can be accessed in URLs https://aalto.finna.fi and https://helka.finna.fi. 

2 The digital library interface used in this search: https://aalto.finna.fi. 
3 Available at: http://dl.acm.org/advsearch.cfm. 
4 Available at: http://ieeexplore.ieee.org/search/advsearch.jsp. 
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the ones that we found matched with the ones we had already pinned in the university 
library accounts. To complement the retrieval of relevant literature, we checked the 
references cited in the already retrieved material and searched if they were accessible. 
This way, we were able to complete the set with a few publications (some industry 
reports and some academic open-access publications) that have not been indexed in 
the library catalogues or the index of scholarly e-resources. 

2.2   Publication Selection and Data Extraction 

Next, we refined the inclusion/exclusion criteria to identify relevant material for 
closer examination, material that Fink calls "evidence that matters" [46]. From 
thousands of articles retrieved in searches, we finally had a set of 54 references on the 
initial list of publications. A closer look at the reference list revealed, that there was 
some overlapping, some duplicates or previous editions of the same work, or parts of 
a monograph that was already included. After exclusions, the set of literature 
comprised of 39 publications. 

During a thorough review, we evaluated the contents and extracted the key 
elements of each document. We constructed a review matrix for organising the 
elements of publications, including document properties and meaningful concepts. 
Table 1 shows the most relevant property categories for the current study. Some of 
publications in the second inspection consisted of industry reports (7) or magazine 
articles (10). Although their evidence is anecdotal, we included them in the analysis 
because they were the few ones describing de-facto operations and opinions from the 
field. Actually, scholarly case studies revealing industry examples and data on the 
costs associated with services' design appear to be scarce.  

Finally, after exclusions, there remained 33 published texts that provided feasible 
information as a starting point for the next step, data analysis. 

Table 1.  Extracted properties of publications. 

ID Property Values Purpose / Research Question 
P1 Publication year Material-based Overview of literature, trends 
P2 Type of publ.  B / BS / JA / MA / R (* Overview of literature, 

reliability 
P3 Stakeholders Material-based RQ1 
P4 Valuation concept / 

instrument 
Material-based RQ2 

P5 Metrics Material-based RQ3 
P6 Sector Private / Public RQ4 
*) B = Book, BS = Book section, JA = Journal article, MA = Magazine article, R = Report 

2.3   Conceptual Analysis and Findings 

Literature reviews take two forms: qualitative and statistical summary of effects [45]. 
The number of relevant literature in the review was too small for proper statistical 
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estimations of the phenomenon and its effects, and therefore we summarise the results 
in a qualitative description. 
Our aim was to isolate interesting information from the literature, not only for the 
sake of answering the research question(s) but also for exploring emergent ideas and 
divergent views. When extracting the concepts, we tried to avoid interpreting authors' 
intentions and tagged only explicitly expressed words, terms and sentences. However, 
we abstracted some of these expressions into general concepts, in order to form a 
synthesis of the literature.  

 
Overview 

As most of the authors remarked, the body of knowledge on this topic is rather 
thin, and reliable case evidence from the field is scarce. The reason for this was traced 
to the complexity of design activity; Many of the authors seemed to consider 
themselves pioneers because they wished to tackle this difficult topic. While 
generations of researchers and practitioners have struggled in defining what 
constitutes a design task, a design activity, and the design discipline, some have also 
strived for proving the accountability of this domain. 

The retrieved literature was published between 1993 and 2016. A general trend in 
the earlier studies was an evaluation of individual design methods or the cost-
justification of design activities as part of a product/service engineering project. Later, 
there also were studies where the focus was shifted beyond individual choices to the 
role of design as part of the wider business value chain (the "black-box approach" 
[50]) or nation's prosperity (e.g., [51, 52]). 

More than half of analysed publications (22/33) presented practical measures, 
either in principle or based on real case analyses. As repeated in many articles in this 
review, the conceptual and theoretical presentations on the topic are still rather 
underdeveloped. Moreover, the theoretical discussion is only slightly interconnected. 
The most cited and highest esteemed work still seems to be the twice compiled book 
Cost-Justifying Usability, edited by Bias and Mayhew [53].  

 
Stakeholders (RQ 1) 

The literature confirmed that there are many stakeholders involved in design 
activities. Thorough reading was required to distinguish the different stakeholder 
groups from the variety of expressions used in the literature. For example, the context 
dictated whether customer referred to an end-user or a company purchasing products 
or services from another. Also, the term developer could refer to user experience 
designers or technical engineers. Table 2 lists identified stakeholder groups and their 
frequency in the reviewed literature. 

Most authors in the review considered the design investments from the viewpoint 
of a company or a public organisation. The next important stakeholders were those 
whose time and effort was measured, i.e., designers or teams responsible for design-
related operations. Many authors make notice of managers' or sponsors', or even legal 
departments' [54] role in the decision, where financial investments are made. 
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Table 2.  Identified stakeholder groups investing in services' design.  

Stakeholder 
(abstracted from P3) 

Description Publications Freq. 
(n=33) 

Designer Person or team responsible of design 
activities and user experience. 

[50][52][53][54] 
[55][56][57][58] 
[59][60][61][62] 
[63][64][65][66] 
[67][68][69][70] 
[71] 

21 

Another internal 
unit 

Person or team responsible for other 
operations than design within the 
organisation, e.g., technical developers, 
training, marketing, management. 

[53][54][55][56] 
[57][59][60][62] 
[63][65][66][67] 
[68][69][70][71] 
[72][73][74] 

19 

Organisation Organisation or company investing its 
assets (human and financial resources) on 
design activities. 

[50][51][52][53] 
[54][56][57][59] 
[61][62][63][64] 
[65][66][67][73] 
[74][75][76][77] 
[78][79][80][81] 

24 

User End-user of the product or service, also 
individual person as a customer. 

[50][53][54][55] 
[56][58][59][61] 
[65][66][71][72] 
[73][78] 

14 

Customer (org.) 
 

Organisation that is purchasing the 
product or service (in B2B). 

[61][74][77] 3 

Peer A person or a community who can 
contribute to designer's work by sharing 
knowledge. 

[55][65][71] 3 

External partner Public or private organisation with which 
the service provider collaborates or 
cooperates. This group includes agents 
that promote design. 

[52][53][56][73] 
[74] 

5 

External 
financier 

External actor who is responsible for 
funding the activity or who aims at a 
financial or societal gain. 

[58][60][74] 3 

Society Government and citizens. [52][53][78] 3 
 

Valuation concepts or instruments (RQ 2) 
The literature presented many instruments that are familiar from the business 

world, but also some that are specifically designed for justifying costs and showing 
the value of design. The majority of articles focused on the financial justification of 
design activities. The most popular approaches to monetary measuring of 
performance were  return on investment (ROI) and cost-benefit analysis (CBA). 
Through monetary calculations that use different variations of ROI, CBA, total cost of 
ownership (TCO), or other methods, decision-makers in private and public sectors can 
be steered to see the tipping point when given design activities are cost-effective (see, 
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particularly [53, 56]). Table 3 shows all identified valuation concepts and instruments, 
and their frequency in the reviewed literature. 

The literature shows some strong arguments for expanding evaluation techniques 
beyond economic measures, and for capturing the social and environmental aspects of 
design outcome [79]. Some authors recommend using alternative methods, such as 
triple-bottom-line [57, 73, 74, 78] or balanced scorecard (BSC) [57, 72–74] which 
take into consideration a wider spectrum of interest and values. The utmost approach 
is to oppose all evaluation aiming at financial efficiency, and take a value-oriented 
approach to assessing design activity [58, 62, 77]. 

 

Table 3.  Identified valuation concepts or instruments for justifying the cost of design.  

Concept / 
Instrument 
(abstracted from P4) 

Description Publications Frequency 
(n=33) 

ROI Return on investment (incl. 
Return on design investment) 

[50][51][53][54][55][57] 
[60][63][68][69][70][72] 
[73][74][76][78][79][81] 

18 

CBA Cost-benefit analysis [53][56][59][61][63][65] 
[66][70] 

8 

3-B-L Triple-bottom-line [57][73][74][78] 4 
BSC Balanced Scorecard [57][72][73][74] 4 
GVA Gross value added [51][74][78][80] 4 
SU Service usability index [74][78] 2 
TCO Total cost of ownership [54][77] 2 
CPV Customer Perceived Value [77] 1 
SDMI Service design maturity index [52] 1 
SROI Social return on investment [57] 1 
TV Total Value of usability [64] 1 
W/AM Worth-Aversion Map [72] 1 
Other (Not named) [82] 1 

 
Metrics (RQ 3) 

Similar to valuation concepts and instruments, the reviewed literature showed a 
wide variety of metrics that are familiar from other contexts but can be utilised in 
assessing design activity. The authors highlight that examining the rate of design 
investment is multidimensional and poses many challenges. The set of recommended 
metrics depends on the scope and purpose of the evaluation, as well as the used 
valuation approach and instrument.  

To manage this complexity, cost variables can be separated to tangible and 
intangible [53]. Tangibles are easier to measure because their data and metrics are 
usually easily available. The literature proposes a long list of tangible components to 
be considered in cost calculations: employees' wages, external contractors' fees, 
expenses of purchasing software or supplies (for, e.g., user studies), test users' travel 
expenses, administration overheads, etc. If estimates are needed, in some companies 
they are set by the company's financial department [60]. Many quantification methods 
have been adopted from other disciplines. One example is the statistical conjoint 
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analysis method (CAM), which is quite popular in marketing studies and has also 
been utilised for estimating customers' value propositions in design preferences [76]. 

Among the intangible metrics is human effort, which can often be quantified in 
wages or fees. However, the reviewed literature included some implications to 
uncompensated efforts that are involved in design activities. Users may be involved in 
the design process itself as co-designers, and particularly in the case of public 
services, this effort may be given free. Other stakeholders, such as peers and 
professional communities [55, 65, 71], may also provide valuable, yet uncompensated 
input in the design process. 
Also, it requires some intrinsic effort and commitment from the entire development 
organisation, including decision makers, to collaborate with design professionals for 
the target benefits [50, 65]. A professional motivated by different work goals, such as 
a technical developer, must be well motivated in order to invest her/his efforts in 
learning design practices [67]. 

 
Public sector (RQ 4) 

From the total 33, only 20 publications focused solely on the private sector, only 
three on the public sector, and nine considered the viewpoints of both sectors. The 
first articles from 1990's presented challenges for adopting a design approach in 
corporate settings, whereas closer today the emphasis has moved to the public 
services and societal interests. Still, the review implies to a lack of coherent concepts, 
instruments and metrics for the evaluation of design in the public sector [cf. 52, 79]. 

There are many concerns that are common for design managers regardless of the 
sector. In business and public sector alike, there is the demand for accountability of 
invested funds, and the challenge of finding credible measures for design activities 
[e.g., 53, 79]. Moreover, there can be a tendency to consider user-centred design costs 
additional and easily excluded in the pressure of efficiency [e.g., 52, 59]. 

There has been a demand for new, value-based paradigms for the HCI discipline 
that can be projected to the concepts of evaluation [52, 62, 72]. The public service 
value chains from a single design task to a perceived value, such as citizens trust in 
government [cf. 58], differ inevitably from the value chains in the business world. 
Nevertheless, the literature review implies that these value chains, on different levels 
of public policy, should be made visible and accountable [52, 53, 79]. 

 
Temporality 

Although the aspect of time was not included in the research questions, time-
relatedness of cost-justifications emerged strongly and repeatedly from the literature. 
The literature showed that the temporality of contributions varied from a very short 
effort to permanent strategic commitment in design. Table 4 shows the categories of 
identified temporalities of design activities and their frequency in the reviewed texts. 

One of the tendencies in private and public sectors alike seems to be the perception 
of design as an ad-hoc cost factor during the development phase, and an activity that 
quickly delivers solutions to urgent issues [62, 71]. Time is an essential element of 
efficiency, which was particularly highlighted in reports from the industry. If design 
activities are perceived to undermine the strict deadlines of product/service planning 
and development, they tend to be abandoned [66, 69]. It is essential for a private 
business to be in control of their processes and expenditure, and therefore this kind of 
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actors emphasise the straightforward assessment of project-time investments [60]. 
However, nearly all authors pointed out a discrepancy between the perceived 
correlation of project-time investments and long-term benefits. 

The evaluation aims at providing evidence for decision-makers, both on private 
and public sectors, about whether or not to invest in something. Executives often 
expect evidence about project-time expenses presented with common instruments 
such as ROI or CBA. Still, the majority of authors noticed the importance of assessing 
costs from the entire product/service lifecycle. Some preferred using the TCO as a 
framework for assessment [54, 77], some introduced an own design-specific method 
[64]. 
In private and public sectors alike, design can also be seen as a strategic choice that 
requires long-term commitment and engagement from the organisation. For financing 
agents, be they business sponsors or governments, the aspect of time is strongly 
related to business targets. According to some authors, committed financers consider 
design as an integral part of organisations strategies [64] and, ideally, measure design 
performance and benefits at regular intervals [79]. Long-term engagement into design 
investment can also be seen as a form of risk management and risk prevention, 
particularly in the public sector [71]. In the public context, evaluation can be used to 
measure organisation's learning and performance improvement [79]. An indisputable 
challenge is the fact that costs of design activities come evident sooner than their 
benefits [64]. 

To sum these notions, the aspect of time seems to be related to all key interests of 
this study: stakeholders, valuation concepts, instruments, metrics, and the public 
sector. As noted before, temporalness is well acknowledged in the instruments and 
metrics. However, the aspect of time in relation to various stakeholders in the public 
sector seems to be an uncharted territory. 
First, the valuation of design activities takes into account only some stakeholders' 
investments in relation to time, ignoring others'. For example, the TCO assessments 
perfectly include the lifecycle costs for the organisation developing or purchasing the 
product/service, but often ignore resources allocated by external partners. Particularly, 
the uncompensated effort of end-users during the design process is not considered as a 
relevant design investment. Second, the literature presents more models, instruments, 
and examples for short-term and project-time assessment of design activities than for 
long-term evaluation that spans over years or decades. The life cycle of public sector 
services and the realisation of their impacts are unavoidably longer than of their 
counterparts in the private sector. 

Table 4.  Identified temporalities of design activities.  

Temporality of  
design activity 

Description Publications Frequency 
(n=33) 

Ad-hoc  
cost factor 

Design is a short-term investment 
during the planning or development 
phase that is usually expected to 
bring quick or clear results. 

[50][53][59][65][68] 
[69][71] 

7 

Project-time 
expenditure 

Design requires resources during the 
span of the project. 

[50][53][54][55][56] 
[57][59][60][61][62] 
[63][64][65][66][68] 

19 
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[69][70][75][82] 
Life-cycle 
costs 

Design causes costs during the entire 
life-cycle of the product/service. 

[50][53][54][56][57] 
[59][62][63][64][65] 
[66][67][72][73][74] 
[76][77][78][81] 

19 

Permanent 
resource 

Design is a strategic asset. It should 
be a permanent resource that can be 
allocated to different functions in the 
organisation. 

[50][51][52][57][58] 
[60][62][64][65][67] 
[71][72][73][74][78] 
[79][80]  

17 

 

2.5   Limitations and Way Forward 

We drew together a pool of 33 publications across disciplines related to design to get 
an overview of trends and state of research on the topic of design investments. If there 
had been more peer-reviewed scholarly material accessible, providing relevant 
information on the topic, we would have excluded the magazine articles and grey 
literature from this review. Future repetitions of a literature review should explore the 
scholarly articles' index using search terms more characteristic in disciplines of 
business administration and organisation studies to find if there are applicable 
conceptualisations and more empirical studies providing versatile evidence. 

Following a systematic review strategy, we could identify leading concepts, as well 
as matters that other researchers and practitioners have considered important. The 
interpretative analysis of some concepts, especially of stakeholders and temporalities, 
may be biased because there has been no external validation of the outcome. 
However, the analysis provided interesting information and built the grounds for the 
next part of the study. 

The results of the literature review suggest that a multitude of methods and metrics 
are available for design activity evaluations, but there is no coherent conceptualisation 
that would encompass the elements that are characteristic for modern public service 
production. These elements include, at least, the different stakeholders, who are 
essential for the open innovation ideology. A finance-oriented evaluation, which 
excludes partners who invest their resources to the common goal, remains inadequate 
and one-eyed. Moreover, the reviewed literature suggested that time plays an 
important role in value assessment. The existing conceptualisations can adequately 
manage either one of these elements, but not both. 

Given the motivation of this study, we next draw on the existing concepts and 
define a model that broadens the focus of design activities' evaluation. 

3   Defining the Conceptual SI-E Model 

The second phase of the study was the setting and defining a conceptual model that 
builds on the evidence and previous knowledge on the topic. The guiding question for 
this phase was the primary research question (RQ 0): How to assess stakeholders' 
investment in the design of public services? 
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The general understanding is that a model serves as an abstract representation of 
the real world phenomenon, aiming at faithful isolation of concepts and their 
relations. We follow another discourse and draw a model that aids to overcome real-
life challenges and constraints with abstract elements [cf. 83, 84]. The purpose of the 
following conceptualisation is to capture potentially emerging aspects and events that 
do have their counterparts in the real world, but most likely never in the same form, 
aggregation nor force as expressed in the model. Thus, this model should be perceived 
and treated as an independent instrumental artefact, an epistemic tool [cf. 83]. 

3.1 Acknowledgement of Stakeholders 

The first conceptual element of the model is Stakeholder, which adheres the following 
reasoning. 

Managing an organisational system and its components, such as stakeholders and 
their contribution to some activity, seems like a straightforward systematisation of 
factual elements (hard data) and estimation of subjective elements (soft data, see 
[85]). With only a few exceptions, the reviewed literature took this straightforward 
position and, though acknowledging the complexity of design, presented its 
organisation as a neutral system that does not entail significant power relations. 
Alvesson et al. [86] argue, that even seemingly neutral organisational settings, 
structures and practices can hide politically weighted power relations. Looking at 
organisational activities from a critical viewpoint, we can reveal some taken-for-
granted assumptions, which may eventually distort the intended outcome. When 
beginning this study, we already posed a question about the stakeholders' role in 
design evaluation practices. There are previous studies indicating that even settings of 
participatory design can be weighted with patronising attitudes towards users or other 
participants [87, 88]. By including potential stakeholder groups in the conceptual 
model, we aim to provide means for better power-balance between stakeholders. 

When identifying stakeholders, it is important to position the centre of objectives, 
i.e., the dominant interests. Most often, a stakeholder analysis is organisation-centric, 
but it can also be conducted from a stakeholder-centric stance [89]. To keep the model 
on neutral grounds, we opt for focusing on the objectives of the design activity. 
Further, a choice has to be made about which entities to consider as stakeholders. The 
human-centric approach of the study determines that only human individuals or 
groups should be acknowledged. Thus, following these framings and applying them to 
the classic definition of stakeholders [89], a stakeholder in the model is any individual 
or group who can affect or is affected by the achievement of design objectives. 

On the basis of the literature review, cost-benefit accounts seldom acknowledge a 
wide range of stakeholders as investors of time and resources. Nevertheless, case 
studies on public service design have clearly demonstrated how much stakeholders 
interests and contribution can differ [6, 37, 38]. In the tide of open innovation, there 
will be an increasing number of co-designed public services and co-produced public 
service content. Thus, if the public sector truly gives up its internal logic for the 
benefit of the wider society [cf. 2], public service managers should take into account a 
multitude of involved individuals and groups representing various fields or domains. 
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There are different ways to segment the range of stakeholders. In the literature 
review, we differentiated 9 distinct groups of stakeholders, whose involvement was 
explicitly expressed in the text (see Table 2). The classification should be context 
sensitive, and therefore we prefer relying on the contextual material or some existing 
stakeholder map [e.g., 89, 90]. Design theories or guidebooks provide appropriate 
classifications for design-centred analysis of involved people [e.g., 91]. The 
conceptual model presented here does not define the classification scheme for 
stakeholder groups, but just proposes the idea to classify individuals into purposeful 
groups. Figure 2 illustrates the design-centric stance and exemplary stakeholder 
groups derived from the literature review. 

 

Fig. 2.. Exemplary stakeholder groups involved in design activities. 

A thorough stakeholder analysis includes many phases of inspection and structuration, 
which aim at a better understanding of stakeholders, their priorities and concerns [30]. 
Because the focus of this study is on evaluating contributor's investments, only 
aspects that are relevant for this purpose need to be analysed. 

3.2 Temporalities of Stakeholders' Investment 

The second conceptual element of the new model is Investment, which represents 
stakeholders' contribution to design activities and consists of two parameters cost and 
effort.  The third key element Engagement represents the dynamic influence of the 
parameter time over the Investment. These two key elements form a cognate pair 
Investment-Engagement, and therefore we define them in relation to each other. 

As the literature indicates, investments can be added up from easily measurable 
financial costs, but an investment can also include more vaguely quantifiable human 
effort [e.g., 53, 58, 68]. Different stakeholders can contribute to design activities in 
different ways: financiers provide a budget, organisations allocate human or other 
resources, external partners contribute their expertise, and end-users their time and 
effort. Although stakeholders are said to perceive reward of their efforts in some way 
[90], from the viewpoint of assessment it is sensible to differentiate contributions that 
are compensated and uncompensated. It is particularly important to make the 
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uncompensated investments visible since some stakeholders in public co-design 
settings contribute to the process altruistically with their time and effort. By dividing 
the conceptual element Investment into two distinct parameters, effort and cost, we 
look at the compensated and uncompensated investments from a critical perspective. 

The aspect of temporality in design cost-benefit evaluations, which was revealed in 
the literature review, may also carry hidden power presumptions. In public service 
provision, and also in profit-oriented open innovation environments, citizens and 
other stakeholders are eagerly encouraged to contribute and get involved in the 
collaborative design activities for shorter or longer periods of time [6, 38]. Their 
contribution is requested during different phases of the service development and 
implementation. The duration of engagement also matters; The design activity may 
involve contributors on occasional or ad-hoc basis, it may require frequent meetings 
or a more long-term relationship between people involved in it [92]. However, none 
of the existing conceptualisations of design activities' cost-benefits cover the temporal 
dimensions of different stakeholders' contribution. The frameworks, methods and 
examples in the literature review limited the calculation to a point or period of time, 
such as a fiscal year. Ease of control is undoubtedly the primary reason for this 
choice, but by hiding the potential continuation of stakeholders' contribution also 
hides its real value, stakeholders' commitment and engagement to the design activity. 
To enable examining the temporality of investments with a critical lens, we 
incorporated it in the model. 

The dynamic influence of time binds together the elements Investment and 
Engagement. To enable meaningful application of the model, we attach the parameter 
time into the Work System Life Cycle (WSLC) model [93, 94], which represents the 
dynamics of work systems in four phases: 1) initiation, 2) development, 3) 
implementation, and 4) operation and maintenance. The WSLC model captures the 
different conditions of service systems, and can be plausible also from the service 
practitioners' perspective. Furthermore, design can take place in  each phase of the life 
cycle. Keeping in mind the iterative and repetitive nature of processes in the WSLC 
model, we adopt the key concepts, the phases of the life cycle model, into our 
conceptual model. Figure 3 illustrates these phases on a single timeline. To tie this life 
cycle to the existing knowledge, the figure also depicts the temporalities of design 
investments, which were identified from the literature (see Table 4), on the timeline. 

 

Fig. 3.. Identified temporalities of investment in design activities, set on the life cycle of a 
service (phases adopted from Alter's WSLC model [94, 95]). 
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The third conceptual element Engagement represents the dynamic power of time on 
the element Investment. Investment and Engagement are essentially interrelated, and 
thus, presented as a pair. The two-part element Investment-Engagement expresses a) 
the parameters effort and cost of stakeholder's investment and b) the dynamic 
influence of time on the Investment. Thus, the model indicates the essence of 
stakeholder's engagement in the investment. Figure 4 illustrates all three conceptual 
parts of the new model, which is hereafter called the Stakeholder Investment-
Engagement (SI-E) Model. 

 

Fig. 4.. The three key concepts of the Stakeholder Investment-Engagement (SI-E) Model 
including constituent parameters effort, cost and time. 

The conceptual model does not take a stand on the metrics used for the key concepts 
because they inevitably depend on the context and desired application of the model. 
In principle, all valuation concepts/instruments presented in the reviewed literature 
could be utilised at some point within the framework of the new model.  

 

Fig. 5.. Example of possible efforts and costs invested on design by one stakeholder over the 
life cycle of a service. 
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As a final notion of the conceptual model, parameters effort (uncompensated) and 
cost (compensated) can be asymmetric: At a point of time, a stakeholder can 
contribute different proportions of effort and cost on the design activity. Figure 5 
visualises this asymmetry by presenting possible efforts and costs invested by one 
stakeholder in design activities over the life cycle of a service. 

3.3 The Stakeholder Investment-Engagement (SI-E) Model 

The conceptual Stakeholder Investment-Engagement (SI-E) Model captures the 
situation, where one or many stakeholders invest their effort and/or costs into design 
activities and are engaged in these activities for a shorter or longer period of time. 
Because the structures and systems incorporated in a model can best be explained 
through narrative devices, such as questions and metaphors [43], this chapter 
describes exemplary steps for using the SI-E Model. The following considerations 
and questions suggest potential ways for applying the model in real-world contexts. 
Through these questions an evaluator can perceive relevant information for the value 
assessment and can understand each stakeholder groups' potential effect on the 
activity. 

The conceptual element Stakeholder: 
1. Identify and classify people, organisations, communities of practice, i.e., all 

relevant stakeholders whose contribution is purposeful for the design outcome: 
Which groups are involved? 

2. Exclude those groups whose contribution is not relevant from the viewpoint of 
assessment: Whose role is only marginal? 

3. Estimate the intensity of each groups' contribution: Which group is more 
involved than others? 

4. Specify the type of stakeholders' investments: In which design activities each 
group are investing? 

5. Estimate the volume of groups: How many people or organisations are 
involved in each group? 

6. Estimate the coherence of groups: Will all representatives contribute with the 
same intensity? Are there great differencies between or inside groups? 

The two-part conceptual element Investment-Engagement: 
7. Valuate stakeholders' contribution to the design delivery: Do they invest 

money or resources to the design process (cost)? Do they invest their time 
without a (significant) compensation (effort)? 

8. Assess stakeholders' engagement to the design process over time: Who takes 
part on a short-term basis only? Who is engaged for a longer period of time? 

9. Consider the continuity of the engagement: When does the engagement start 
and end? Are there going to be planned or unplanned breaks in a continuous 
engagement?  

The entire SI-E conceptualisation: 
10. Examine the entire constellation: Did you forget some stakeholders or are there 

too many stakeholder groups to consider? Are all relevant investments 
(uncompensated and compensated) covered? Are temporal engagements (time) 
depicted correctly and justly? 



The SI-E Model provides a common ground for assessing the investment on 
design with users, colleagues, sponsors, and other involved stakeholder groups. 
Representation of the three key concepts as elements in the conceptual model offers 
all stakeholders with an opportunity to acknowledge and align the effects of these 
elements. Being a conceptualisation, it serves best as a framework in which to embed 
a variation of practice-oriented instruments, such as ROI, CBA, or TCO. As a 
framework, the model can be used as a basis for communicating the contributions 
with all actors, for managing expectations, and for facilitating the process of 
assessment. The model can serve as a higher level steering instrument for managing 
stakeholders' involvement and resources. Figure 6 illustrates how the SI-E Model can 
capture a multiplicity of different stakeholder groups, some variations of their 
investments, and different types of engagement over the life cycle of a service. 

Optimally, the SI-E model would serve as a starting point for constructing other 
models. By transforming these conceptualisations into an economic model or an 
information model their applicability in wider contexts could be tested. 

 

Fig. 6.. An example of a possible service case that involves several stakeholders, each investing 
either effort and/or costs and engaging for different spans of time to the design activity. 

3.4   Applying the SI-E Model: Case Digital Library 

As an example of potential uses of the conceptual SI-E Model, we applied the model 
to an existing case, the design process of a national Digital Library. 

The Digital Library (DL) joins together the repositories of practically all libraries, 
archives and museums in one Scandinavian country. The users can access these 
materials via a joint online interface or via various interfaces of individual 
organisations. The development of the service began in 2008, the first version was 
published in 2013, but the project is still operational and the service has not yet 
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of stakeholders have been involved in the design of the service [95, 96]. 
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The case project is related to a wider research, which examines user-centred design 
(UCD) strategies in public digital service production in one Scandinavian country. 
For that reason, the data was easily available for this test. The data consists of project 
documents between 2013 and 2016, and four project members' interviews that were 
conducted for another study [88]. To map the data to the concepts of the SI-E Model, 
we composed a table and by going through the previously mentioned questions, 
described the key stakeholders' and their contribution to the design of the DL. The 
results of applying the model to the case data of the Digital Library can be seen in 
Appendix A. 

This was a tentative exploration with the SI-E Model. When mapping the concepts 
of the model with the case data, we noticed that some stakeholder groups are more 
uniform in their contribution than others. To capture the exact nature of investments 
within the more heterogeneous groups, they should be split into subgroups. This 
notion resonates with the stakeholder management principles that emphasise context-
sensitive recognition of key stakeholders [30, 89, 90]. Moreover, the success of 
collaborative design can depend on identifying and recruiting the right contributors 
[11, 34]. At least, acknowledgement of people's contribution can have a positive 
impact on their motivation to engage in future design activities [8, 30, 34].  

We also detected that if the financier is included in the analysis, there is a risk of 
double counting the budget investments. To avoid this, we marked cost-investments 
of some stakeholder groups (designers, other in-house team members and profit-
making partners) as not-relevant. Still, for the sake of validity, it is important to 
include all identified groups in the analysis. In another context, e.g., service 
development by an open source community [cf. 65], contributions in design activities 
would distribute differently. In this case, the data about Digital Library partner 
organisations' monetary investments on the design activities were not available. Such 
data could help in recognizing the hidden resources that are invested in the 
development, e.g., external service providers' commitment to gain expertise in design 
matters of the public sector. Public sector organisations should learn to view their 
service production from more intraorganisational and polycentric perspectives [29, 
35], and adopt or develop techniques of horisontal accounting [26].  

As noted before, the model can be applied using different metrics for effort and 
cost, depending on the context. In the case of the Digital Library, the data available 
covered the official project budget and a variety of public memos and reports 
describing different project phases. The effort invested by partner organisations and 
end-users was summed up from various documents recording the details of meetings, 
workshops, student projects, surveys, etc. The task was time-consuming and indicates 
the importance of transparent documentation of service production details. 
Performance indicators are subject to change, but well-recorded data serves dynamic 
needs [25]. 

The results of the application suggest that the SI-E Model can serve as a high-level 
conceptualisation and a framework for an extensive analysis of design project's 
stakeholders and their contribution. The initial mapping in Appendix A already 
reveals unforeseen investment factors. For example, the DL Customers supposedly 
contribute their costly resources to the design of the service, but this investment is not 
considered in official documents that estimate the costs and benefits of the DL. 
Therefore, it was not available for the test, either. This can be seen as a bias in the 

Interaction Design and Architecture(s) Journal - IxD&A, N.34, 2017, pp. 133-160

151



official cost-benefit analyses of projects that require collaboration between various 
groups of people, either individuals or organisations. Also, the number of work hours 
(uncompensated effort) contributed by non-profit partners, mostly university students, 
can be considered relevant for the value assessment of the case. As this example 
indicates, the model can uncover elements of co-production. Such bottom-up 
engagement of peers and partners fosters open innovation of public services, and has 
great individual and societal value [6]. On the level of everyday practices, design 
managers have to market the idea of collaborative design to their public or peers, who 
should be engaged in design activities, as well as to the managers or directors, who 
are in charge of the resources. The model can serve in this task by offering a 
framework for resource estimations and accounts. 

The tentative application of investments in numbers indicates the scale of 
collaborative design activity in the case project. If similar data were available for 
other cases, the model could serve as a tool for comparative studies. Furthermore, 
such data could be useful for monitoring engagement during different spans of time. 
The motivational factors behind citizens' or other stakeholders' willingness to engage 
are many [11, 92], and understanding of their influence can be promoted with 
comparable field data. 

The application of the SIE-Model to the Digital Library case also implicated a 
mismatch between the expectations and the evaluation policies in the public sector. 
On the one hand, there are strategies urging the modernisation and better quality of 
public services via innovative enterprises [1, 20, 97], as well as essential guidelines 
that support public sector organisations in the new areas. On the other hand, the 
evaluation policies and practical guidelines seem to centre around efficiency, and 
especially the reduction of the administrative burden [98]. There seems to be a 
conflict in public sector strategies between service efficiency and participative 
services' development. Chances for fostering prosperity through design and 
innovation will be lost if the assessment instruments and metrics do not take into 
account the nature and characteristics of design in the public sector. 

The initial application of the conceptual model shows that the model needs further 
elaboration. Empirical tests with more data, including data and estimations on 
stakeholders' monetary investments, should be conducted to test the model's power as 
an epistemic tool.  Such a full mapping might raise a question whether it is feasible to 
conduct an extensive and time-consuming valuation of a broad amount of 
stakeholders in a design case.  The initial application awakened questions concerning 
the benefits, their time-relatedness, and the incentives that are behind stakeholders' 
investments and engagement to the design work: How to assess the benefits that 
stakeholders perceive gaining from the design of public services? With which 
incentives stakeholders justify their investments in the design activities? 

4   Conclusions and Recommendations 

This paper presents a two-phase study that examines various stakeholders' 
contribution to and engagement with the design activities in the context of public 
services. This study aimed at broadening the understanding of factors that are 
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significant when the value of collaborative design activities is assessed. We took a 
critical viewpoint to the settings of evaluation and assumed that there may be implicit 
contributions that prevent reaching the intended result: a just assessment of design 
costs and benefits. Conceptual exposure of these aspects may enable better 
management of design resources. Our study focused on the input-side of evaluation, 
i.e., the investments made by different stakeholders. The primary research question 
was: How to assess stakeholders' investment in the design of public services? 

The first phase of the study was a literature review, which drew an understanding 
of the contemporary knowledge on the cost-justification of design activities. Despite 
the rather thin body of knowledge on this topic, the retrieved material provided 
enough evidence of used concepts and methods. It reinforced the assumption that 
there is a multitude of stakeholders whose contribution to the design activity should 
be accounted for. In addition, the literature clearly implied the time-relatedness of 
stakeholders' investments. The review showed that none of the existing 
conceptualisations sufficiently captures these two aspects, i.e., the multiple 
stakeholders in a design activity and temporalities of stakeholders' investments. 

Analysis of the literature provided grounding for the second phase of the study: 
defining the conceptual Stakeholder Investment-Engagement (SI-E) Model. The SI-E 
Model depicts, on a conceptual level, three key elements in a design activity: the 
element Stakeholder, and the two-part element Investment-Engagement with their 
constituent parts effort, cost and time.  The SI-E Model conceptually defines how a 
stakeholder invests effort and/or costs into design activities and is engaged to them for 
a shorter or longer period of time. As a tentative exploration on the SI-E Model, we 
applied it to an existing case of a Digital Library.  

The initial application indicated that the new conceptual model has potential in the 
valuation of public services' design, particularly because it questions the taken-for-
granted practices of cost-benefit evaluations. It can reveal stakeholders' costs that 
have been ignored in other accounts. Thus, the SI-E Model suggests a new approach 
to measuring and managing collaborative design activities in the contemporary public 
service landscape. More importantly, the new model can uncover uncompensated 
effort that various stakeholders put to the design of a service. Finally, it provides a 
framework for discovering the stakeholders' temporal engagement in the work. 

The new conceptual SI-E Model provides an answer to the research question. By 
presenting a new model we suggest that the design theory and practice would be 
enhanced by the adoption of managerial viewpoints. With this paper we contribute to 
the discussion in the disciplines of design and public administration by recommending 
1) critical examination of existing conceptualisations and practices of cost-
justification in the public sector, 2) acknowledgement of various stakeholders' 
investments, and 3) temporal evaluation of stakeholders' engagement to design 
activities. Still, the SI-E Model captures only the investment-side of evaluations and 
ignores the payoffs and impacts, as well as the incentives for stakeholders' 
investments. Further studies should elaborate the concepts of benefit and incentive in 
relation to multiple stakeholders and temporalities. Construction of other models, 
especially an economic model, based on the concepts of the SI-E Model would widen 
the opportunities of testing and application. It was out of the scope of this paper to 
explore these perceptions, but the discussion in this paper, nevertheless, opens paths 
for future research. 
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Appendix A. Applying the conceptual SI-E Model to the case of a Digital Library 
(DL). 
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