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Abstract  

This deliverable presents the outcomes of a survey  aiming to reveal an initial understanding of how value-

creation -for -self (i.e., responsible consumers, active users, prosumers/ makers/DIY -ers) and value -creation -

for -others (i.e., local, regional, global/mass producers)  stakeholders perceive their roles i n open design -led 

distributed value creation settings of electrical household appliances . There were 166 respondents  from 

Turkey, answering ques tions on their existing capabilities, their potential forms of participation and the 

capabil ities they need or h ave access to at the design, production and post -use stages. The exploratory 

nature of the survey revealed key considerations regarding the potentials for and barriers against 

distributed value creation networks  in general, and specifically for electrical household appliances .  
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1.  The purpose of D4.2  

Work package 4 aims to develop an initial understand ing of how value-creation -for -self 

(i.e., responsible consumers, active users, prosumers/ makers/DIY -ers) and value -

creation -for -others (i.e., local, regional, global/mass producers)  stakeholders would 

perceive their roles in open design -led distributed value creation setting s. WP4 builds 

on the categorisation of stakeholders and the recognition of their hybrid roles in 

different value creation networks (e. g., one person can be a res ponsible consumer in 

one such network, a prosumer in another, and part of a regional producer in another ). 

DF-MODɅs focus on electrical household appliances  frames the distributed value 

creation network this work package aims to explore . However, in line with the more 

exploratory nature of this work package , the researcher developed an inclusive survey 

that respondents can reflect  such different roles and respond to questions accordingly.  

Building on deliverable 3.1 - Review of alternative business models for open design and 

distributed production , the researcher initially developed a mapping of roles and 

corresponding knowledge , skills and capabilities  for value -creation -for -self and value -

creation -for -others stakeholders at design, production/fabrication and post -use stages. 

This mapping was presented in deliverable 4.1 - Mapping of stakeholders' roles, capabilities 

and resources in distributed value creation networks. This was a crucial step towards 

developing a detailed yet exploratory survey that can encompass the multitude of 

practices, forms of participation , the openness of knowledge and accessibilit y and 

necessity of resources.  

The survey developed as part of this work package, titled Roles in the Future of 

Distributed Production of Electrical Appliances [Elektrikli Ev Aletlerinin Dağıtılmış Üretimi 

Geleceğinde Alınabilecek Roller] (in Turkish), had 166 valid respondents answering 

questions regarding their existing capabilities, potential forms of participation to design, 

production/fabrication and post -use practices, and the knowledge, resources and 

capabilities they have or need access to partake in such a distributed value creation 

network. The development of this survey and it s implementation are presented in the 

following section.  
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2.  Methodology  

2.1.  Mapping knowledge, skills and 

capabilities of stakeholders  

Using the systematic literature review (deliverable 3.1) , the author ma pped knowledge, 

skills, and capabilities that enable participation  according to the type of stakeholders 

and design, production, and post -use stages, and revised this mapping through the 

insights of five experts in sustainable design, codesign, design mana gement, and 

design-led businesses. The following lines introduce this mapping in an attempt to 

formalize the required knowledge, skills, and capabilities to participate in distributed 

value creation networks at different stages.  This mapping (deliverable 4 .1) presents the 

knowledge, skills, and capabilities of stakeholders in open design -led distributed value 

creation networks categorized as (a) value -creation -for -self (i.e., responsible consumers, 

active users, DIY-ers, makers, prosumers) and (b) value -creation -for -others (i.e., local 

producers such as maker entrepreneurs and crafts -practitioners, regional producers 

and global/mass -producers), mapped according to various roles possibly adopted by 

them at different stage s of (1) design, (2) production/fabrication and (3) post -use. The 

following sections are structured as (a) a table of the mapping for each stage, (b) an 

introduction of roles and corresponding skills, capabilities, and resources for value -

creation -for -self stakeholders, and (c) an introduction of roles and corresponding skills, 

capabilities, and resources for value -creation -for -others stakeholders. It should be 

noted that the author does not propose a strict separation of design, fabrication/  

production, an d post -use stages; rather uses these stages for mapping skills, 

capabilities, and resources while acknowledging that these stages are intertwined in 

terms of both decision -making and collaboration, and their realization by any 

stakeholder of distributed va lue creation networks.  

Table 1. Mapping of the roles and corresponding knowledge, skills, and capabilities at the 

'design' stage  

Design  

sub -

categories  

Value creation for self  Value creation for others  

Roles Skills, capabilities, 

resources  

Roles Skills, capabilities, resources  

Design 

research  

Participate in 

user research  

 Conduct user 

research  

o Design consultancy service (e.g., 

from a design consultancy firm)  

o In-house design team or 

department Networking events 

with other local and regional 

stakeholders  

o Open access to information on 

other local and regional 

manufacturers open to 

cooperation  

Co-design 

processes 

Facilitate co -

design 

sessions 

o Knowledge/training on 

design processes and 

methods  

o Design visualization 

(e.g., drawing) 

knowledge/training  

o Technical drawings of 

parts  

Facilitate co -

design 

sessions 

Participate co -

design 

sessions 

Participate co -

design 

sessions 

Design 

detailing  

Develop 

alternative 

part designs  

Update 

designs based 
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Design  

sub -

categories  

Value creation for self  Value creation for others  

Roles Skills, capabilities, 

resources  

Roles Skills, capabilities, resources  

Develop 

additional 

parts  

o 2D computer aided 

design 

knowledge/training  

o 2D computer aided 

design software  

o 3D computer aided 

design 

knowledge/training  

o 3D computer aided 

design software  

o Computer -aided design 

models of parts  

on othersɅ 

designs 

o Open access to knowledge and 

skills of other local and regional 

manufacturers regarding the 

design and production processes 

o Developing open -source 

licensing strategies suitable for 

enabling collaboration  

Change / 

adapt designs  

Open design 

sharing  

Openly share 

own designs 

Openly share 

design 

knowledge  

o Horizontal management of 

licensing practices to be 

implemented  

o Open-source design platforms  

 

Table 1 introduces various design stages such as design research, co -design processes, 

design detailing, and open design sharing to map the roles and capabilities of both 

types of stakeholders. For v alue-creation -for -self stakeholders, design research 

translates into participating in user research and requires no specific skills, capabilities, 

or resources. This is similar for participating in co -design sessions. However, the 

remainder of the roles in volves a set of skills, capabilities, and resources applicable to 

all design sub -stages at varying levels. This set ranges from more general knowledge o f 

design processes and methods to more skills -oriented knowledge o f visualization, 

including hand drawin g, and 2D and 3D CAD. For facilitating co -design sessions, this 

might involve knowledge and skills about facilitation and resources for developing 

generative tools; for developing or adapting parts, this might involve knowledge about 

ideation and detailing  as well as visualization of ideas. Open design sharing involves 

proper documentation of designs in terms of communicating design decisions and 

sharing adaptable drawings/models for othersɅ use. For any of these, access to 

appropriate software and openly s hared designs is required.  

For value-creation -for -others stakeholders, the roles vary. These stakeholders conduct 

user research, participate in or facilitate co -design sessions involving value -creation -for -

self stakeholders, and update their own designs b ased on the designs of both 

stakeholder types. Beyond the design capacity in the form of in -house design teams or 

external design consultancy services, they also require information about other local 

and regional producersɅ intentions for cooperation and their skills and capabilities in 

design and production to formalize distributed value creation networks. Furthermore, 

as a barrier to overcome, novel open -source licensing strategies are required to enable 

such diffuse collaborations. This also affects open ly sharing of design knowledge, as 

these licensing strategies should involve forms of horizontal management by all 

stakeholders and open -source design platforms enacting such management principles.  
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Table 2. Mapping of the roles an d corresponding knowledge, skills, and capabilities at the 

'production/fabrication' stage  

Produce sub -

categories  

Value creation for self  Value creation for others  

Roles Skills, capabilities, 

resources  

Roles Skills, capabilities, resources  

Assembling 

parts  

Assemble a set 

of parts  

o Guides on assembling 

parts  

o Access to hand tools  

o Access to material 

resources  

Openly share 

assembly 

information  

 

Combine 

different parts  

Producing / 

fabricating  

Fabricate co -

designed parts  

o Knowledge/training on 

craft practices (e.g., 

glass, ceramics, leather, 

fabric, etc.)  

o Access to craft 

workshops and 

equipment (e.g., glass, 

ceramics, leather, 

fabric, etc.)  

o Access to workshop and 

production equipment  

o Production equipment 

use training  

o Files ready for digital 

fabrication  

o Access to digital 

fabrication equipment 

(e.g., 3D printer, laser 

cutter, CNC) 

o Digital fabrication 

training  

Openly share 

production 

information  

o Standards for mechanical parts  

o Standards for electrical parts  

o Standards for designs 

o Logistics service between 

stakeholders in the distributed 

production network  

o Access to local material flows and 

supply chains information  

o Access to stakeholders providing 

production/fabrication services  

o Having a say in the management 

of the distri buted production 

network  

o Quality control of 

production/fabrication outputs of 

different stakeholders  

Fabricate 

additional 

parts  

Co-produce 

with local and 

regional 

producers  

Fabricate 

own/adapted 

designs 

 

 

Table 2 identifies two largely defined production/fabrication stages, i.e., assembling 

parts and producing/fabricating. Whether assembling predefined parts or combinin g 

different parts designed for different purposes, value -creation -for -self stakeholders 

need access to guides on assembling parts, hand tools and material resources for 

assembly. As for fabricating co -designed parts, additional parts, their own designs or 

designs they have adapted, knowledge of craft practices, production equipment, and/or 

digital fabrication is necessary. In line with this, they might require access to relevant 

equipment (craft, production, and digital fabrication), which is still not imme diately 

accessible to many value -creation -for -self stakeholders despite the global rise of 

coworking spaces providing these (e.g. craft ateliers, makerspaces, etc.). Finally, 

especially when using digital fabrication equipment, they might need access to di gital 

files ready for digital fabrication, as these are different from CAD models and their 

preparation requires a different kind of knowledge (e.g., slicer software).  

For value-creation -for -others stakeholders, other than them producing and assembling 

parts, assembly information should be shared with other stakeholders, not only as a 

means of enabling assembly by others but also to ensure that parts are assembled 

correctly for longer product lifetimes. For producing/fabricating, they openly share 

producti on/fabrication information in a way that enables repetition by value -creation -

for -self and other local and regional producers and co -produce parts and products with 
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other producers operating locally or regionally. These require shared standards for 

electri cal and mechanical parts and designs among value -creation -for -others 

stakeholders to enable interoperability of different parts designs, whether they are 

novel designs or adaptations of existing ones. It also requires additional services, such 

as logistics between stakeholders of distributed value creation network and quality 

control of production/fabrication outputs. Furthermore, they need to have access to 

information on local material flows and supply chains, as well as local and regional 

stakeholders th at provide manufacturing -as-a-service (MaaS). Finally, they should be 

able to participate in the decision -making processes of such a distributed value creation 

network for the networkɅs horizontal management.  

Table 3. Mapping of th e roles and corresponding knowledge, skills, and capabilities at the 'post -

use' stage 

Post -use sub -

categories  

Value creation for self  Value creation for others  

Roles Skills, capabilities, 

resources  

Roles Skills, capabilities, resources  

Maintenance  Maintain parts 

and products  

o Access to repair 

manuals  

o Electrical and electronic 

parts (e.g., motor, key, 

circuit board, etc.)  

o Mechanical parts (e.g., 

blade, beater, fan, etc.)  

o Basic functional parts 

(e.g., pot, grill surface, 

etc.) 

  

Repair Get parts & 

products 

repaired  

Offer repair 

services 

o Repair service or authorized 

service network provided by my 

company  

Dis- & re-

assemble 

products  

Openly share 

repair 

knowledge  

o A repair platform where I can 

share repair information as 

open source  

Repair parts 

and products  

Sell spare 

parts  

o A platform sales channel where I 

can sell spare parts or updated 

parts  Upgrading  Upgrade parts 

and products  

Sell parts for 

upgrading  

Second hand  Sell/give away 

no longer 

used products  

o Reliable second -hand 

sales channels  

Quality control 

of second -

hand products  

o A sales channel where I can sell 

the refurbished products  

Acquire 

second hand 

products  

Shared use Use products 

with others  

o People with whom I can 

collaboratively use the 

product  

Facilitate 

shared use  

 

Small-scale 

recycling  

Recycle parts 

to produce 

other parts  

o Access to shop floor 

recycling devices (e.g., 

Precious Plastics) 

Collect & 

recycle parts 

to produce 

other parts  

o In-house recycling equipment 

and system  

Proper disposal  Properly 

dispose of 

parts and 

products  

 Openly share 

waste 

management 

information  

 

 

The post -use stage involves maintenance, repair, upgrading, second -hand sale, shared 

user, small -scale recycling, and proper disposal of parts and products ( Table 3). Properly 

addressing these stages are crucial especially in distributed value creation networks 

with potentially numerous stak eholders partaking in value creation processes, using 

different materials and production/fabrication methods for different parts. Value -

creation -for -self stakeholders either carry out these stages themselves or get these 
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done by third -party individuals or businesses. For maintenance, repair, and upgrading, 

these stakeholders require access to manuals for these practices, as well as the 

availability of basic functional, mechanical, electrical, and electronic parts. They can 

acquire second -hand products or gi ve away the products they no longer use, and for 

both, there need to be reliable channels facilitating the exchange process. For shared 

use, they need others who are also willing to use the products in a shared way. For 

small -scale recycling, they can recy cle their parts and products to fabricate new parts; at 

which stage they require access to shop floor recycling equipment (e.g., Precious 

Plastics). Finally, if the above practices are not viable, they dispose of the product 

properly so that other stakehol ders, including but not limited to other value -creation -

for -self and value -creation -for -others stakeholders, can recapture their embedded 

value.  

For repair and upgrading, value -creation -for -others  stakeholders can offer repair 

services through their authorized service network, or openly share repair/upgrading 

knowledge and provide spare parts and parts for upgrading so that other stakeholders, 

both value -creation -for -self and for -others, can undert ake these processes. For sharing 

repair/upgrading knowledge, these stakeholders might utilize open -source repair 

platforms (e.g., iFixit and Motorola collaboration). They might also require additional 

sales channels for providing parts (spare and/or upgrad ed), in case they do not have the 

necessary sales infrastructure in place. For reuse of secondhand products, they can take 

on their quality control and refurbish as required, for which they might also require 

additional sales channels. On the other hand, t hey can also facilitate the shared use of 

products, simply by leasing products rather than selling them. If these stakeholders 

have in -house recycling equipment and system, they can collect and recycle parts 

properly disposed of by value -creation -for -self to produce new parts. This opportunity 

emerges when they openly share waste management information detailed enough not 

only for open -loop recycling but also for their collection systems.  

2.2.  Developing an inclusive survey  

The above mappings enabled the develo pment of an inclusive survey that can be 

implemented for  all types of stakeholders, as this study acknowledges the different 

roles stakeholders can take in a distributed production setting ɀ both value -creation -for -

self and value -creation -for -others ɀ and these roles may not be mutually exclusive. The 

level of participa tion in diffuse value creation networks can also vary according to not 

only the existing capabilities of stakeholders but also their intentions. In an attempt to 

capture the dynamic nature of  roles, the researcher opted for a logic -based 

questionnaire with two simple logic sequences  that adapt to the questions according to 

responses . There are two main sets of questions (i.e. value-creation -for -self and value -

creation -for -others) based on mapping of skills, knowledge and capabilities , and the 

participants were shown questions according to the roles they identified for themselves 

in the distributed production of electrical home appliances  (Figure 1).  
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Figure 1. DF-MOD survey flowchart  

As can be seen in Figure 1, three types of questions were used  in this survey. Multiple 

response  questions were utilised to present a wide breath  of possible answers to 

Existing knowledge, skills, and 

capabilities  (multiple response ) 

Roles in distributed production  

(multiple response)  

 

value-creation-

for-self role(s) 

value-creation-

for-others role(s) 

Forms of participation in distributed 

production  of individual  (multiple 

response)  

ɈDesignɉ skills and resources required 

(scale of requirement & access ) 

ɈProductionɉ skills and resources 

required (scale of requirement & 

access) 

ɈPost-useɉ skills and resources 

required (scale of requirement & 

access) 

Any other skills and resources 

required (open-ended)  

selected a value-creation-for -

others role as well? Yes 

No 

Forms of participation  of 

company/institution  in distributed 

production (multiple response)  

ɈDesignɉ skills and resources required 

(scale of requirement & access)  

ɈProductionɉ skills and resources 

required (scale of requirement & 

access) 

ɈPost-useɉ skills and resources 

required (scale of requirement & 

access) 

Any other skills and resources 

required (open-ended)  

The occupation and position in the 

company/organisation  (open-ended)  

Reasons for selecting the forms  of 

participation (open -ended)  

Stakeholders that need to be 

collaborated with (multiple response)  

Reasons for selecting these 

stakeholders (open -ended)  

Any other comments or suggestions 

(open-ended)  
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certain questions , which were derived from the systematic literature review (deliverable 

3.1). These questions were related to:  

- ParticipantsɅ existing knowledge, skills, and capabilities in design, 

production/fabrication  and post -use in general . 

- ParticipantsɅ own perception of the roles they might take in the distributed 

production of electrical household appliances ɀ i.e. value creation for self 

(responsible consumer, active user, and/or prosumer/maker/DIY -er) and/or 

value creation for others  (local, regional and/or globa l producer). This was used to 

reveal or hide questions through a survey logic sequence.  

- ParticipantsɅ perceived forms of individual participation in the distributed 

production of electrical household appliances as value-creation -for -self 

stakeholders.  

- ParticipantsɅ perceived forms of participation as an entity (e.g. their company , 

institution, etc. ) in the distributed production of electrical household appliances 

as value-creation -for -others stakeholders.  

- ParticipantsɅ perception of the types of stakeholders their company/institution 

needs to collaborate with to partake in distributed value creation processes.  

The choices under these questions were derived from the systematic literature review; 

however, there was a lways an ɄotherɅ option with free-text input in case there are 

options not covered in the question.  

The second type of question w as a scale specifically developed for this survey, and that 

aims to measure the perception of the ɄnecessityɅ and ɄaccessɅ to specific knowledge, 

skills and resources to partake in distributed value creation processes. The scale was as 

presented in Table 4. 

Table 4. Necessity-access scale for capabilities of stakeholders in identified knowledge, resources  

and skills  items  

Resource/skill/knowledge 

 
No access but 

not required  

Has access but 

not required  

No access but 

required  

Has access but 

not enough  

Has enough 

access 

 

This scale was developed in accordance with  the stages of scale development for social 

research introduced by Boateng et al., 2018 . The researcher conducted a systematic 

literature review (see deliverable 3.1)  and confirmed that the domain does not have a 

scale measuring perception  of access and necessity in an interrelated manner, in a way 

applicable to various forms of capabilities (i.e. knowledge, resources and skills)  

identified through the review of literature , and applicable to wide -ranging sets of 

capabilities of different value creation stakeholders operating at different scales (i.e. 

individual, l ocal, regional and global) and with different capacities. An initial version of 

the scale along with the items  measured was evaluated for validity with five experts on 

design management, design for sustainability, sustainable production and 

consumption, localisation, circular economy and the maker movement . These experts 
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evaluated the item pool for the representation of the domain of interest, the scale for 

the representation of necessity -access scenarios, and measuring perceptions of 

necessity and access comparatively using the scale (as introduced in the analysis section 

below). The items and scale were  then pre -tested with seven participants to assess 

clarity  and adequacy , which resulted in the addition of t wo sets of items for 

production/fabrication and post -use stages considering their thought processes and 

rewording of 1 1 items for further clarity . Before pretesting, the  arrangement of the 

scale options w as different  (i.e. the first option was Ʉhas access but not requiredɅ, but the 

respondents indicated that the first one should be Ʉno access but not requiredɅ while 

considering the necessity of resources, skills and capabilities). This scale accounts for 

potential scenarios for accessibility of knowledge, skills and resources as well as if they 

are perceived as required by the participants. This scale was utilised for the items 

related to knowledge, skills and resources introduced i n section 2.1. The survey was 

then administered with a sample explained in Section 2.3 (below). It should be noted 

that this survey was prepared and later administered in Turkish, and the current items 

used in this English report do not reflect the items worded in Turkish one-to-one. Thus, 

other researchers will need to go through the above -specified stages for administering 

this survey in other languages, including in English, and ensure the clarity and adequacy 

of items and the scale in their contexts and  language. To aid this process, Appendix A 

includes the scale and the full list of items  in Turkish , and English translations done by 

the researcher yet not validated.  

Finally, the third type of question  is open -ended questions, which  aimed to get further 

details regarding the choices of the participants where necessary. The questions of the 

survey can be found in Appendix B.  

2.3.  Sampling and reaching participants  

This survey utilizes the stakeholder categorisa tion introduced in deliverable 3.1, which 

consist s of the following:  

1. Value-creation -for -self stakeholders:  

a. Responsible consumer  

b. Active user  

c. Prosumer/maker/DIY -ers 

2. Value-creation -for -others stakeholders:  

a. Local producer  

b. Regional producer  

c. Global / mass -produc er 

However, as can be seen in the flowchart  of the survey, the participants can indicate 

more than one role for themselves . For example, a designer working in a global 

producer entity (i.e.  a value-creation -for -others stakeholder) can also be an active user 

making additional parts to their products. Or, the participant can act as a responsible 
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consumer for a product they own, while making another product for themselves (i.e. a 

prosumer/ make r/DIY-er). This dynamic nature of the roles is further discussed in 

deliverable 3.1.  

Purposive sampling was utilised for this survey to reach all types of stakeholders . For 

regional and global/mass -producers , the following lists were utilised to find emai l 

addresses and other modes of communication:  

1. Electrical household appliances producers in Turkey, from the Union of  

Chambers and Commodity Exchanges of Turkey ( TOBB) database  

2. Electrical household appliances brands in the Turkish Houseware Association 

(ZUCDER) database 

3. Individuals working in electrical household appliances  producers from  METU ID 

stakeholder s list 

In order to reach local producers and  prosumers/makers/DIY -ers, the following were 

utilised:  

1. Pop-Machina project Ϯstanbul maker ecosystem stakeholders list  

2. Dissemination of call for participation to Zemin Ϯstanbul (makerspace) and Social 

Entr epreneurship Network [ Sosyal Girişimcilik Ağı] 

3. A field sweep in Ϯstanbul (in the historical peninsula, Beşiktaş and Kağıthane) and 

Ankara  (around the Ankara Castle region)  

As a result, a total of 182 participants responded to the survey. 166 of these responses 

were found valid after the elimination of responses with unanswered  questions, 

duplicates (one person filling in the survey twice ), and contradictory answers  (e.g. 

respondents specifying their  role in a company/institution with unrelated professions or 

expertise  such as a soldier, housewife, etc. ). Table 5 shows the distribution of the 

participants according to their roles in a distributed production network of electrical 

household appliances.  

Table 5. Distribution of respondents  according to their roles in a distributed production network 

of electrical household appliance s 

 

Responsible 

consumer  Active user  

Prosumer/ 

maker/DIY -ers Local producer  

Regional 

producer  

Global / mass -

producer  

Responsible 

consumer  
96 57 39 27 19 18 

Active user  57 88 37 26 21 14 

Prosumer/ 

maker/DIY -ers 
39 37 62 26 20 15 

Local producer  27 26 26 45 26 17 

Regional 

producer  
19 21 20 26 32 17 

Global / mass -

producer  
18 14 15 17 17 25 
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In terms of value -creation -for -self roles, 96 of the participants identified themselves as 

responsible consumers , 57 of which also identified as active users, and 39 of which as 

prosumer/maker/DIY -ers. 88 of the participants identified as active users, 37 of which 

also identified as prosumer/maker/DIY -ers. Finally, 62 participants identified as 

prosumer/maker/DIY -ers in total. While the higher number of people identifying as 

responsible consumers and/or ac tive users is not surprising  and within expectations , 

what is interesting about this data is that there are 17 prosumer/maker/DIY -ers that 

donɅt identify as being responsible consumer s or active user s.  

In terms of value -creation -for -others  roles, 45 parti cipants identified their 

company/institution as local producers, 26 of which also identified as regional 

producers and 17 of which as global/mass -producers. 32 of the participants identified 

as regional producers, 17 of which also identified as global/mass -producers. Finally, 25 

participants identified their company/institution as global/mass -producers. What is 

interesting about this data is, there are 8 global/mass -producers that do not target local 

and regional markets and claim to undertake production only for a global market.  

Another interesting point emerging from this data is that while there are 6 2 participants 

identifying themselves as prosumer/maker/DIY -ers, only 26 of them perceive 

themselves as potential local produc ers in a distributed production network of electrical 

household appliances. This might be in relation to (a lack of) entrepreneurial skills or 

they might not see business value in becoming local producers. W hile they have the 

skills and capabilities to fabricate parts or products, they are not , and do not intend to 

become, value-creation -for -others stakeholder s.  

2.4.  Analysis  

The analysis of the data was done descriptively using MS Excel software for this 

deliverable . Due to the exploratory purpose of this survey and the hybrid roles of the 

respondents, inferential statistical analysis among resources, skills and knowledge was 

not carried out, since the data was collected with the assumption of changing roles of 

respond ents in distributed value creation networks. This was supported by the highly 

overlapping roles selected by the respondents ɀ more than half of the respondents 

(57%) selected more than one role.  

The analysis was done in three stages. First, the data were analysed under two main 

categories of value -creation -for -self and value -creation -for -others. Then, competencies 

and gaps in existing skills, knowledge and capabilities were identified for different types 

of stakeholders  under each category . This was done using percentages of each 

stakeholder type selecting and marking each skill, resource or capability , and enabl ing 

comparison among stakeholders. A similar percentage analysis was done according to 

forms of participation the respondents indicated in the distributed production of 

electrical household appliances , and collaborators  as well, revealing similarities and 

differences between the types of stake holders.  
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The third stage involves what kinds of skills, knowledge and resources are necessary to 

participate in distributed value creation networks, and which of these are accessible , 

using the scale presented in Table 4 (on page 8). Since there are two sets of  items 

measured divided between value -creation -for -self and value -creation -for -others, these 

were analysed separately. The necessity-access scale was initially  weighted as  shown in  

Table 6, indicating certain levels of necessity. According to this data , the CronbachɅs 

Alpha of 28 value -creation -for -self items was Ƽ= 0.943 overall, and  for  8 ɄdesignɅ items it 

was Ƽ= 0.940, for 13 Ʉproduction/fabricationɅ items it was Ƽ=0.912, and for 7 Ʉpost-useɅ 

items it was Ƽ=0.834. The internal reliability analysis for each subcategory item was also 

conducted and  revealed that the removal of any value-creation -for -self items would 

reduce the reliability of the data collected, except for the Ʉpost-useɅ item ɄPeople for 

shared useɅ (Ƽ=0.841). However, this item was conceptually useful for the data analysis. 

The CronbachɅs Alpha of 27 value-creation -for -others items was Ƽ=0.947, and for 11 

ɄdesignɅ items it was Ƽ=0.886, for 11 Ʉproduction/fabricationɅ items it was Ƽ=0.931, and 

for 5 Ʉpost-useɅ items it was Ƽ=0.817. The internal reliability analysis for each 

subcategory item was also conducted and  revealed that the removal of any value-

creation -for -others items would reduce the reliability of the data collected. These 

indicat e that the scale items and collected data are reliable .  

Table 6. The initial weighting of access and necessity scale options  for reliability and correlation 

analysis.  

Resource/skill/knowledge 

 
No access but 

not required  

Has access but 

not required  

No access but 

required  

Has access but 

not enough  

Has enough 

access 

Key functional parts (e.g., 

container, grill plates, etc.) 

for part replacement  

-1 0 -2 1 2 

 

The above weighting of scales indicated interesting correlations among different 

knowledge, resources and skills in participating design, production/fabrication and post -

use stages in distributed value creation networks  (the correlations tables are presented 

in Appendix C ). The factor loading analysis of 28 value-creation -for -self items and 27 

value-creation -for -others items separately revealed interesting results as well (discussed 

in Section 3), however, it also brought forward the importance o f comparing levels of 

necessity and access for each item and for each stakeholder  separately as well . 

Considering the number of items (28 items for value -creation -for -self and 27 items for 

value-creation -for -others stakeholders), it was important to analys e what skills, 

knowledge and resources were needed and accessible, how these change among 

different types of stakeholders  were crucial to capture the context in terms of 

distributed value creation network. Thus, the research utilised the weighting presente d 

in Table 4. 
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Table 7. Example of the access and necessity scale  

Resource/skill/knowledge 

 
No access but 

not required  

Has access but 

not required  

No access but 

required  

Has access but 

not enough  

Has enough 

access 

Key functional parts (e.g., 

container, grill plates, etc.) 

for part replacement  

Access score 
(as) = 0 
Necessity score 
(ns) = 0 

Access score 
(as) = 1 
Necessity score 
(ns) = 0 

Access score 
(as) = 0 
Necessity score 
(ns) = 3 

Access score 
(as) = 1 
Necessity score 
(ns) = 2 

Access score 
(as) = 2 
Necessity score 
(ns) = 1 

 

Each choice is given a weight for ɄAccessɅ and ɄNecessityɅ, as illustrated in the table. In 

terms of access, having no access is weighted as 0, having some access (regardless of 

necessity) is weighted as 1, and having enough access is weighted as 2. In terms of 

necessity, not required is weighted as 0, having enough access as 1, having some access 

that is not enough  as 2, and having no access while it is required as 3. This scale 

produces two comparable measurements, namely normalised access score (nas) and 

normalised necessity score (nns) calculated as below:  

ὲέὶάὥὰὭίὩὨ ὥὧὧὩίί ίὧέὶὩ ὲὥί 
Вὥί

ςὲ
  ρππ 

ὲέὶάὥὰὭίὩὨ ὲὩὧὩίίὭὸώ ίὧέὶὩ ὲὲί 
Вὲί

σὲ
ρππ 

In the above formula s, the sum of access score s (Вὥί) and the sum of necessity scores 

(Вὲί) are divided by the maximum possible access score (ςὲ) and necessity score (σὲ) 

for each  item and each  stakeholder type . This enables the comparison of two differently 

weighted scores  that their  means (i.e., µas and µns) would not allow . This calculation 

was done in aid of analysing the differences among different resources, skills and 

knowledge for each stakeholder as well as to perceive the differences among different 

stakeholders for each resource , skill and knowledge. However, the dist ribution of 

answers may differ to produce similar scores , which is additionally analysed as part of 

the descriptive analysis of data.   
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3.  Opportunities and limitations 

for distributed production in 

Turkey  

This survey is comprehensive in terms of content  and aimed to reveal relationships 

between required knowledge, skills and capabilities for different types of stakeholders 

and common opportunities and limitations for value -creation -for -self and value -

creation -for -others stakeholders. Due to the purposive sam pling of different participant 

groups and survey logic applied to reveal/hide questions according to participantsɅ 

roles, the outcomes of this survey are exploratory in nature . However, the quantitative 

analysis of the data reveals the dynamic nature of th ese roles, the required knowledge, 

skills and capabilities for each role and if they have access to them, their perception of 

open design knowledge and collaborative intentions.  

3.1.  Existing  skills, capabilities and 

resources  

The chart in Figure 2 shows the perception of value -creation -for -self stakeholders (i.e. 

responsible consumers, active users, prosumers/makers/DIY -ers) regarding their own 

skills and capabilities. Th ere is an expected lack of CAD skills and knowledge overall; 

however, this lack is especially surprising for prosumers/makers/DIY -ers (%32 with 3D 

CAD skills, and %42 with 2D CAD skills). However, these stakeholders said that they have 

crafts (%71) and mat erial processing skills (%68), indicating that even though they do 

not possess CAD skills or digital fabrication capabilities (%27), they utilise other practices 

to fabricate parts and products ɀ just not a digital fabrication. Furthermore, for all types 

of stakeholders, only around %40 indicated that they could access repair services, which 

is considerably low. Only around one -third of value creation -for -self stakeholders 

indicated that they sell their used products, and only around one -third of them 

indic ated that they use products with others (i.e. shared use). Finally, only %34 of 

prosumers/makers/DIY -ers indicated that they openly share design knowledge, which is 

considerably low and indicates that design knowledge sharing is simply not preferred by 

the se stakeholders.  
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Figure 2. The perception of value -creation -for -self stakeholders regarding their own skills and 

capabilities  

 

Figure 3. The perception of value-creation -for -others stakeholders regarding their own skills and 

capabilities  



 

 

16 

 

The perception of value -creation -for -others stakeholders (i.e. local, regional and 

global/mass producers) regarding their individual skills and capabilities are 

comparativel y ɀ and expectedly ɀ higher compared to value -creation -for -self 

stakeholders on all fronts ( Figure 3). These stakeholders engage in open design 

knowledge sharing more  (around %45), which was unexpected and might indicate 

increased adoption of open innovation practices for these stakeholders. Local 

producers differentiate from others in terms of small -scale recycling practices (%58), 

most probably due to craftspeople pa rticipants of the survey. Interestingly, digital 

fabrication skills and capabilities are unexpectedly lower for all value -creation -for -

others stakeholders as well (around %40). This might indicate that digital fabrication 

technologies have still not been d isseminated much, and their opportunities are yet to 

be explored in Turkey. Around %40 -45 of these stakeholders indicated that they sell 

their old products, however, this is about participantsɅ personal behaviours rather than 

a company -level strategy.  

3.2.  Rol es and Capabilities of value -

creation - for - self stakeholders  

When asked about the forms their participation can take in distributed production 

settings, the value -creation -for -self stakeholders (i.e., responsible consumers, active 

users, prosumers/makers/DIY -ers) were presented with a list of  forms of participat ion  

introduced in Section 2.1 - Mapping knowledge, skills and capabilities of stakeholders in 

multiple response question s. The list was revised to be more explanatory and 

sometimes with examples to ensure proper  communication of each item to the survey 

respondents. Table 8 presents the distribution of responses to this question, both in the 

number  of respondents and in percentages.  

Table 8. Value-creation -for -self stakeholders' percepti ons of forms of participation in the 

distributed production of electrical household appliances  

 Responsible consumer  Active user  Prosumer/maker/DIY -er  

 (out of 96) (%) (out of 88) (%) (out of 62) (%) 

Participating in user research 

and sharing my user 

experience  

66 69% 60 68% 38 61% 

Leaving positive or negative 

comments on the use of the 

product over the Internet  

74 77% 62 70% 37 60% 

Co-creating part and product 

ideas together with the design 

team  

40 42% 36 41% 36 58% 

Developing different part and 

product design alternatives  
45 47% 43 49% 40 65% 
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 Responsible consumer  Active user  Prosumer/maker/DIY -er  

 (out of 96) (%) (out of 88) (%) (out of 62) (%) 

Designing additional parts 

(such as accessories) to the 

part and product designs that 

emerge at the end of the 

design process  

33 34% 32 36% 34 55% 

Altering  designs according to 

my needs and preferences and 

creating new designs.  

35 36% 36 41% 34 55% 

Sharing my own designs open -

source  along with drawings, 

models, etc. files  

21 22% 21 24% 23 37% 

Assembling the designed and 

produced parts  
36 38% 43 49% 30 48% 

Assembling the designed and 

produced parts with different 

products and parts  

24 25% 29 33% 26 42% 

Producing additional parts 

(such as accessories)  
26 27% 25 28% 30 48% 

Producing the designed parts 

and products  
27 28% 26 30% 27 44% 

Producing my own adapted 

designs 
30 31% 32 36% 35 56% 

Maintaining the products  I use 

(e.g. cleaning, filter 

replacement, etc.)  

56 58% 47 53% 33 53% 

Having the products repaired 

with repair services  
44 46% 34 39% 24 39% 

Repairing the products by 

myself  
46 48% 51 58% 45 73% 

Selling the products I use 

second-hand  
38 40% 29 33% 19 31% 

Sharing products with others  26 27% 27 31% 18 29% 

Upgrading the products when 

my needs change  
45 47% 43 49% 35 56% 

Recycling the products I use  52 54% 49 56% 36 58% 

Recycling the parts I have and 

using their materials (e.g.  

metal, glass, plastic) to 

produce other parts  

37 39% 38 43% 39 63% 

 

The results presented in Table 8 differ from the definitions of value -creation -for -self 

stakeholders derived from the literature review (see deliverable 3.1) in certain aspects , 

as presented below:   

Result 1. Firstly, no form of parti cipation was selected by all responsible consumers  

(RC), active users  (AU), or prosumer/maker/DIY -ers (PMD). The highest score 

was Ʉleaving positive or negative comments on the use of the product over the 

ϥnternetɅ selected by 77% of responsible consumers. This indicates that , while 

there are many forms of participating identified for each type of value-

creation -for -self stakeholder s, in reality , these stakeholders do not /would not  
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participate in distributed value creation netwo rks of electrical household 

appliances in all the forms of participation.  

Result 2. Open-source sharing of their own designs w as considerably low for RC ( 22%), 

AU (24%) and PMD (%37), which is in line with the literature on open design. 

There can be many reasons fo r not sharing designs, including the amount of 

effort required to digiti se design knowledge on physical parts, perceptions of 

their own designs (e.g.  not good enough to share, too good to be openly 

shared), lack of a community to share them for, and so on.  

Result 3. Regarding repair practices , Ʉhaving the products repaired with repair services Ʌ 

lowers from 46% of RC to 39% of AU and 39% of PMD. ϥn turn, Ʉrepair ing the 

products by myself Ʌ rises from 48% of RC to 58% of AU and 73% of PMD. What 

is interesting is that  26% of RC, 25% of AU and 32% of PMD selected both 

options for repair. This means that 32% of RC, 28% of AU and 20% of PMD 

neither get their electrical  household appliances repaired nor do they repair 

those products themselves.  

Result 4. ɄSelling the products I use second -handɅ lowers from 40% of RC to 33% of AU 

and 31% of PMD. This might indicate various things, such as (a) AU and PMD 

use electrical household appliances until they are in no shape  for second -

hand use, (b) AU and PMD alter these products to a point that they do not 

look ɄoriginalɅ enough to be favoured in the second-hand market, or (c) AU and 

PMD alter these products according to their own needs and preferences that 

they would no longer respond to othersɅ needs and preferences.   

Result 5. Shared use of products is incredibly low for RC (27%), AU (31%) and PMD 

(29%), indicating that value -creation -for -self stakeholders mostly do not 

consider elect rical household appliances for shared use practices. This might 

be due to (a) a lack of people they would consider using such products in a 

shared manner, (b) the perception of these products as personally owned and 

used, or (c) shared use is not adopted g enerally in Turkey.  

Figure 4 shows the answers to questions regarding the perception of the ɄnecessityɅ and 

ɄaccessɅ to specific knowledge, skills and resources to partake in distributed value 

creation processes for each  stakeholder. The distribution of answers and necessity and 

access points are shown on top of each other for each stakeholder (i.e. responsible 

consumers, active users, and prosumer/maker/DIY -ers), and they are placed one under 

the other for ease of readin g the data. The data described is highlighted in grey and 

numbered in parallel to the narrative below.  



 

 

19 

 

 

F
ig

u
re

 4
. P

e
rc

e
p

tio
n

 o
f n

e
c
e

s
sity a

n
d

 a
c
c
e

s
s
 to

 kn
o

w
le

d
g

e
 a

n
d

 c
a
p

a
b

ilitie
s
 

fo
r va

lu
e

-c
re

a
tio

n
-fo

r
-s

e
lf s

ta
k

e
h

o
ld

e
rs

 
(D

is
trib

u
tio

n
 &

 A
c
c
e

s
s
 a

n
d

 

N
e

c
e

s
s
ity p

o
in

ts
)

 












































































