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1

EXECUTIVE SUMMARY

This deliverable presents the validation process undertaken in the last months of the MANU-SQUARE project. The logic
implemented for this validation process not only focuses on the demonstrator use-cases outlined in the Description of
Action, but also on state-of-the-art literature about the implementation and growth of digital platform ecosystems, as a
means of ensuring the future of MANU-SQUARE.
After a brief introduction in § 2, § 3 details the overall two-step process adopted for the validation activities. A first phase,
the “Evaluation of Onboarding and Characterization” phase, leveraged all the industrial partners of the project as the first
testers of the various components of the MANU-SQUARE platform. An early stage of this process was conducted with inperson meetings during which the various interfaces and functionalities were exhaustively tested and feedback gathered,
with subsequent iterations happening virtually due to travel restrictions. This process was essential for restructuring the
development and integration activities that had just ended with WP4 and moved to WP6 with T6.1 and the newly created
T6.6. This involvement of the industrial partners also allowed them to get familiar with the platform from an end-user
perspective and, hence, to contribute as a point of dissemination and user acquisition.
§ 4 and § 5 comprise the core of the report and describe the results obtained in both the manufacturing sector demonstrator
and the silk and cosmetics demonstrator. As each of these demonstrators is accompanied by its own independent report
(D6.2 Silk and cosmetics demonstrator and D6.3 Manufacturing sector demonstrator), this report does not go into detail
into the developed activities, but: (1) summarizes the obtained results, by recovering the key success indicators as defined
in T1.3 Business processes and D6.5 Validation process definition; and (2) summarizes the resulting platform feedback
on business and technical level.
§ 6 summarizes the tools created for tracking the KPIs previously defined and highlights how technical and confidentiality
constraints limited the amount of data that could be recovered from usage of the platform. Nonetheless, several KPIs were
tracked, and their evaluation is presented, following the metrics for evolution that had been identified setup in D6.5
Validation process definition.
On a general level, the feedback gathered from the two demonstration scenarios and the defined metrics for evolution
paint the picture of a platform that on a technical level encompasses the complete processes defined in WP1 of the project,
but that at this point lacks the ecosystem of users to overcome the chicken and the egg problem of implementing digital
platforms, and thus still, going forward, will require a team actively pushing for the engagement and onboarding of users.
Furthermore, it is recommended to improve the superficial user interface and the user’s experience testing done as a way
to foster the growth in the medium to long term.

MANU-SQUARE
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2

INTRODUCTION

Digital platforms (DP) such as MANU-SQAURE present a new blueprint for how the market is arranged and how value is
generated from products to services. The transition towards platforms for the industrial sectors has not been without
challenges, however. The high dependence on network externalities and it’s multi-sided nature (Eisenmann, Parker, &
Van Alstyne, 2006) move DPs away from traditional linear supply-chains, which follow a more straightforward and
predictable set of principles, and that companies have grown accustomed to dealing with. The breaking down of this
pipeline mentality is also relevant in the definition of metrics and measured for DPs. While a manager of a pipeline modelled
business is more concerned with the flow of value from one end of the pipeline to the other, a platform centred business
model implies the creation, sharing, and delivery of value throughout the ecosystem (Parker, Alstyne, & Choudary, 2016).
Due to their complexity, the implementation of these new socio-technical constructs should be thought of as more
analogous to a process that to an event. Where in an event, the results can be traced back to a specific act or circumstance,
a process has more to do with a cumulative, long-term set of efforts. As with any continuous effort, it is essential to keep
track of your direction to know where you are headed and to guide your path.
WP 6 has the overarching goal of the actual demonstration of the MANU-SQUARE platform with two demonstrator pilots,
as well as with the community scenarios and the business model. D6.5 Validation process definition was the first
documents on this work and aimed at laying out the groundwork of defining the platform success criteria, the methods of
evaluation and KPIs that best fit the different use case scenarios of the platform.

2.1

Aim and Scope of the Task

This report follows the guidelines previously defined in D6.5 Validation process definition for the validation of the MANUSQUARE platform as a whole, taking into consideration the alterations introduced by the Addendum to the Periodic Report
of month 29 and the related amendment (No. AMD-761145-17). As initially defined, this process was divided into two
distinct types of metrics: evolution metrics and, the more commonly used in software development projects, the metrics of
implementation performance.
The work described in this deliverable leveraged the companies that are part of the MANU-SQUARE consortium to test
and validate the different tools, services, and interfaces developed throughout the entirety of the project.

2.2

Relation with Other Tasks

The work of Task 6.5 results from the combination of the efforts of all the previous tasks for the conceptual, business and
technological development of the MANU-SQUARE platform.
From WP1, T6.5 gets the conceptual development of the platform. T1.2 & T1.4 have analysed and summarized
requirements of the platform, by describing both the envision functionalities and how they should be implemented. T1.3
meanwhile delivered a detailed description of both the demonstration scenarios with as-is and to-be business processes
and started, foundationally, the work that this deliverable has picked up by defining early validation scenarios.
WP4 encompasses the bulk of the technical development of the platform (aggregating the work of WP2 & WP3). From this
WP, we gather the inner workings of the platform and its logic.
WP5 develops the multi-sided, service-oriented business model that supports the commercial use of the MANU-SQUARE
platform. The validation of this strategic element is a crucial component of WP6. Notably, WP5’s T5.2 has already
presented an early business model validation framework mainly based on performance metrics.
This deliverable starts from the guidelines defined in D6.5 Validation process definition to report on the results achieved
with the validation of the MANU-SQUARE platform. Along these months, Task 6.5 put into action a set of activities here
detailed in order to feed WP7 (T7.1 & T7.2) with recommendations for the improvement of individual tools and the overall
business model of the platform.
MANU-SQUARE
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Figure 1 Relationships between T6.5 and other tasks

2.3

Outline

The rest of the document is structured as follows:







§ 3 details how the validation process was carried out, and how the guidelines defined in D6.5 Validation process
definition were put into action;
§ 4 develops the validation process of the demonstration scenarios at the industrial partner for the manufacturing
technologies industry. The main focus is on performance metrics;
§ 5 develops the cross-sectorial MANU-SQUARE demonstration scenario, involving the industrial partners from
the textile & cosmetics industry. The main focus on performance metrics;
§ 6 establishes the validation process of the remaining components of the MANU-SQUARE ecosystem. These
employ the evolution metrics previously conceptualized to expand on the validation framework defined in previous
tasks of WP 1 and WP 5;
§ 7 contains some concluding remarks.

MANU-SQUARE
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3

VALIDATION PROCESS

The validation process, conducted from the user’s perspective, conducted in the last months of the MANU-SQUARE
project can be divided into two distinct phases: (1) evaluation of onboarding of users; and (2) focused validation scenarios.
Both these phases leveraged all the industrial partners of tasks T6.2 and T6.3.

3.1

Evaluation of Onboarding and Characterization

The process of onboarding and characterization of companies is crucial for the success of the platform. This first phase of
the validation process was the first effort aimed at getting the platform in the hands of the end users, so that both interfaces
and functionalities could be tested and validated, and initial feedback generated before the release of the platform to early
adopters.
These efforts, started in the second month of T6.5, were initially conducted with face-to-face meetings with partners from
JPM, testing the onboarding, resource and capacity description functionalities, and services corresponding with the
manufacturing sector demonstrator (Figure 2). Later, it continued remotely with TRUDEL and SANI testing also
onboarding, resource and capacity description functionalities (that, at this point, incorporated many of the improvements
brought by the first validation test with JPM), as well as the Idea Manager service, the main tool used in the silk and
cosmetics demonstrator.

Figure 2 First validation session with JPM

Starting right after the development efforts of WP4, these first sessions proved very useful in identifying many of the
deficiencies that needed to be solved before the initial release of the platform to external users.
Figure 3 depicts an extract of the bug, errors and improvements shared report that were produced as the main outcome
of these sessions. Additionally, the input from the industrial partners on the state of the platforms’ tools and services was
essential for the drafting of the M29 addendum to the periodic report. As such, more detailed descriptions of the
development efforts that resulted from these validation efforts are described both in the M29 report as well as in D6.7
Platform final integration, the new deliverable that focuses on the integration efforts.

MANU-SQUARE
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Figure 3 Extract of the shared file created during the user’s evaluation with features and bug tracker

3.2

Focused Validation Scenarios

After the initial set of tests, and the refactoring of the validation scenarios with the M29 addendum, work was started on
supporting the validation efforts of T6.2 and T6.3, while gathering feedback on the different tools, services, and interfaces.
Due to the nature of the two demonstration scenarios and the sub-tasks defined in both D6.5 Validation process definition
and the M29 task restructuring (Figure 4 and Figure 5), T6.5 played different roles in each demonstrator. In the case of
the silk and cosmetics demonstrator, the work further described in § 5, was undertaken in a much more hands-off approach
that was required for the demonstration of T6.3. This is mostly due to the fact that I-HUB, in the role if Innovation Manager,
was part of the project development process, but also due to the peer-to-peer nature of the processes that the Idea
Manager facilitates. In this sense, for this scenario, most of the work was related with gathering feedback on the tool and
functionalities as well as answering the questions regarding the integration of the tool in the overall MANU-SQUARE
ecosystem and business model, that were listed in D6.5 Validation process definition.
On the other hand, in T6.3, the two scenarios of the manufacturing sector demonstrator, required a more active
intervention. While a more detailed report of these activities can be found in D6.3 Manufacturing sector demonstrator, it is
important to note that some changes were made to these scenarios, as foreseen in the M29 risk assessment. For the first
scenario, that sees JPM as customer, a change was needed in the way the platform is used by the organization to better
fit ongoing processes. With this change, we were better able to reflect the real needs of the company getting an overall
benefit. For the second scenario, that sees JPM as supplier, no direct RFQs were received by JPM from the community.
This means that the backup plan was triggered, and all the validation was done with INESC on the other side (as client,
and generator of the RFQ). In this sense, all the results pertaining to this scenario, detailed in § 4, should be taken with
this factor into consideration.

MANU-SQUARE
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Figure 4 Gantt chart of Task 6.2 (days are counted from M29)
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Figure 5 Gantt chart of Task 6.3 (days are counted from M29)

MANU-SQUARE

10

761145

D6.6 – Final Evaluation of Results

4

MANUFACTURING SECTOR DEMONSTRATOR

This chapter presents the validation scenario for the identified demonstration scenarios of the industrial partner from the
manufacturing technologies industry.

4.1

Demonstration scenario 1 - New product development

The first demonstration scenario sees JPM as a customer in the MANU-SQUARE platform. While initial descriptions of the
task see JPM as intending to develop a new automated guided vehicle (AGV) for the food processing industry, the
alteration to the MANU-SQUARE project scheduling implied that, to better reflect the ongoing needs of the company this
needed to be changed. In this sense, a process comprising the computerized numerical control (CNC) turning of a specific
metal component was to be subcontracted, due to current internal availability.
As identified by JPM, the main pain-points for this process were:
●
●
●
●
●

time-consuming supplier validation process;
the high volume of, sometimes not standard, documentation that needs to be transacted;
traceability and accountability of the transacted documentation;
lack of precise information on suppliers' capabilities for the Evaluation, Negotiation & Deal step of the process,
leading to long decision times;
the trustworthiness of the available information on suppliers' capabilities.

4.1.1 Validation process & success indicators
The definition of success criteria for the first demonstration scenario of the manufacturing sector takes as a base the work
developed in T1.3. These performance metrics focus on the main pain-points presented by the organization in its
procurement for Request for Quotation (RFQ) process (also detailed in T1.3). Furthermore, these contribute to the
achievement of two MANU-SQUARE target impacts defined in the DoA:
●

●

Increasing responsiveness of collaborative value networks, through effective mechanisms for demand-supply
matching. This impact targets the following measurable goal: “–30% time-to-market for new product-service
thanks to the acceleration and the implementation of first-time-right solutions promoted by the platform” [MG2.2
in the DoA];
Reducing the time-to-market, by reducing the time spent for the RFQ process steps and procurement lead time.
This impact targets the following measurable goal: “+10% new product-service concepts brought to the market
thanks to the platform support provided from conception to production” [MG2.1 in the DoA].

The first success criterion targets the improvement of the results obtained by the procurement department for the RFQ
process, conducted by the internal departments of JPM. As the subcontracting process created by JPM (and further
described in D6.3 Manufacturing sector demonstrator) was among the first to be conducted in the platform, all the resulting
potential suppliers did not have an attached reputation score to the specific process to influence the procurement process.
The selection had to rely on the supplier profile created by each company. Subsequent testing of the production capacity
sharing service demonstrated that the reputation score for both JPM and the selected supplier were reflected according
to the given scores. Furthermore, and because JPM chose to manually select the companies that received the RFQ, from
the resulting 4 potential suppliers returned by the matchmaking tool, 3 were selected as potential suppliers, with the
remaining one not being chosen due to past interactions. All the resulting companies had the capabilities and restrictions
initially defined by the JPM RFQ so we can consider this success criteria as achieved.
The second success criterion evaluates the completeness of the platform-driven RFQ process. The entire process detailed
in D6.3 Manufacturing sector demonstrator was carried out on-platform, guided only by the internal documentation and
tooltips, with minimal interaction from the platform owners. The optional handling of the payment process was however,
handled outside the MANU-SQUARE platform. Both companies have in place tools to handle this specific point of the
process. This point reinforces the feature of allowing users to integrate into the MANU-SQUARE workflow third-party,
MANU-SQUARE
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specific tools that extend the core functionalities, such as payment handling. Overall, payments handling is seen as an
optional step in the production capacity sharing service, hence, we can consider this second success criteria as achieved.
The last success criterion is directly related to the efficiency that the production capacity sharing service and its coupling
with all the tools of the MANU-SQUARE ecosystem for the procurement process. After the initial creation of the RFQ, and
the automatic returning of matches by the matchmaking tool that, as mentioned above, returned a set of 4 companies, the
internal procurement processes involved both the Procurement and the Production departments. Although this process
took one week to be completed, it is important to note that, due to the RFQ geographical restrictions, all the companies
were known by JPM at some capacity. This implies that some of the resources and capabilities of the potential suppliers
were known by JPM, but the retrieval of others, more specific and directly related to JPMs´ RFQ and even other aspects
such as certifications, were easy acquired and taken into consideration. Overall, given the two-week target defined in D6.5
Validation process definition, we can consider this success criteria as achieved, but further validation, with different
requirements needs to be produced to ascertain its validity.
Table 1 summarizes the success criteria achieved by the demonstrator.
Success criteria
Increasing
accuracy of the
matchmaking
functionality

Description
This criterion targets improvement of
the results obtained from the procurement for RFQ process. Due to the incomplete information about the suppliers, and the variability of skills and
needs from JPM, acquiring new suppliers is a task that is time and resource-consuming.

Target
90% accuracy of
the supplier validation

Making the
steps of the
RFQ process
platform-driven

This criterion targets maximizing the The entire RFQ
usage of the MANU-SQUARE plat- process
form for performing the RFQ process
steps, including the document sharing management.

Reducing the
procurement
process lead
time

This criterion targets reducing the
procurement process lead time,
shortening the time spent for acquiring a new supplier to the JPM network. The acquirement process includes searching and finding capable
suppliers, managing the RFQ process, and validating the certifications,
reputation, and financial status of the
information.

Less than 2 weeks
to go through the
steps for validating
and integrating the
supplier (from current 3-4 weeks)

Result achieved
The initial RFQ creation process conducted by JPM resulted in a selection of 4 potential suppliers. All of these
potential suppliers had complete profiles that fuelled the
internal procurement processes, but none had a
complete reputation score,
since no transaction had occurred up until that point.
Further (fictional) validation
tests, produced the relevant
scores. We can consider
this success criterion as
achieved.
The subcontracting process
used for this validation scenario was conducted in its
entirety on the platform, with
the only exception of the option step of payment handling. This required direct
communication between the
two companies. We can
consider this success criterion as achieved.
The procurement process
for this scenario, conducted
by different internal JPM departments took one week to
be completed and resulted
in the selection of two potential suppliers (that received the RFQ). We can
consider this success criterion as achieved.

Table 1 Synthesis of success criteria for the demonstration scenario 1

MANU-SQUARE
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4.2

Demonstration scenario 2 - Market coverage extension

This second demonstrator was designed to show how the MANU-SQUARE platform is able to support JPM in satisfying
complex customized high-value manufacturing orders in a short time by making it able to identify adequate available
capability and consequently set up an adaptive extended product-service business model, covering the whole value chain.
JPM becomes one of the companies populating the database of MANU-SQUARE service providers, thus offering their
services and available production capacity for retrofitting activities of already installed manufacturing equipment around
Europe. This scenario will provide another point of view as to how JPM establishes connections with its customer and
suppliers and how the platform can become attractive to businesses which have available unused capacity.
The main pain-point brought up from this perspective were:
●
●
●

the current limited capacity for sales prospecting available to JPM;
the inability for JPM to describe and advertise its capabilities in a required manner, due intellectually properties
and industrials secrets protection
the high volume of documentation (bill of materials, CAD files, etc) that needs to be kept up-to-date and that
arrives through various channels.

4.2.1 Validation process & success indicators
The definition of success criteria for the second demonstration scenario of the manufacturing sector also takes as a base
the work developed in T1.3. These performance metrics, despite being concerned with the further platformization of the
RFQ process, should also focus the under-utilization of capacity and the reduction of time-to-market goals. Like in the first
demonstration scenario, the second case contributes to three MANU-SQUARE target impacts defined in the (DoA):
●

●

●

Increasing the number of innovative business solutions, through expanding the market opportunities and business
inquiries. This impact targets the following measurable goal: “+10% new product-service concepts brought to the
market thanks to the platform support provided from conception to production” [MG2.1 in the DoA].
Increasing capacity utilization [MG1.2], through addressing the unused capacity for retrofitting resources (e.g.
machines, space). This impact targets the following measurable goal: “+20% reuse of unused manufacturing
capacity achieved through the trade opportunity granted by the platform” [MG1.2 in the DoA];
Reducing time-to-market, by reducing the time spent for the RFQ process steps. This impact targets the following
measurable goal: “–30% time needed for the RFQ process thanks to the characterised information availability
allowing to pre-screen the offer factually” [MG1.1 in the DoA].

Like for demonstration scenario 1, the first success criterion for the second scenario concerns the completeness of the
market coverage extension process in the MANU-SQUARE platform. The backup scenario that was used (and described
both in § 3.2 and further documented in D6.3 Manufacturing sector demonstrator), comprised the entire process initially
defined in D1.3 Business processes and early validation scenarios. As this process was conducted mainly for demonstration purposes, no payment process was necessary and as such, this was not managed by the platform itself. In this sense,
and with the complete coverage of the defined functionalities, we can consider this success criterion as achieved.
The second success criterion could not be organically replicated. Although more details on this can be found in D6.4
Community-driven demonstrator, the size of the MANU-SQUARE community was not able to generate leads that matched
both the resources and capabilities made available by JPM through the platform. In this sense, the backup scenario was
activated and the functionalities and feedback on tools and processes was conducted with a simulated process between
JPM and INESC. As such, we cannot consider this success criterion as realistically achieved, but only as achieved by the
process of reality simulation. As described in D6.5 Validation process definition and D6.4 Community-driven demonstrator,
the community component is essential for much of the MANU-SQUARE success, and the successful conduction of this
demo scenario in particular. With the backup process, we were able to validate that functionalities and workflows are
aligned with JPMs´ business processes, but this is a process that needs to be validated with a wider set of companies in
order to ensure its wide application.
MANU-SQUARE
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Table 2 summarizes the success criteria achieved by the demonstrator.
Success criteria
Making
the
steps of the RFQ
process
platform-driven

Description
Target
Result achieved
This criterion targets maximizing the us- The entire RFQ Both the process of descripage of the MANU-SQUARE platform for process
tion of resources and capaperforming the RFQ process steps, inbilities, the backup demoncluding the document sharing managestration scenario was enment.
tirely conducted in-platform.
We can consider this success criterion as achieved.
Increasing the This criterion targets increasing the 15% increase in The current size of the
number of busi- number of business queries from the the number of MANU-SQUARE user econess queries
customers for retrofitting and refurbish- business que- system was no able to proing business.
ries from
duce the business queries
the market.
necessary to validate this
criterion. For validation purposes, the backup scenario
was used.
Table 2 Synthesis of success criteria for the demonstration scenario 2

4.3

Platform Feedback

The two scenarios of the manufacturing sector demonstrator saw JPM playing both the role of customer and supplier in
the MANU-SQUARE platform (Figure 6 shows a screenshot taken from one of the platform page created during the
demonstrator). Feedback from users of different departments saw different functionalities as the most relevant. While the
procurement department listed the “growing database of companies” and “centring the procurement in a single tool, and
having the report instantly” as the most attractive features, the production department listed the capacity to “request
subcontract[ing] operations of machining, painting, surface treatment (…)” as the most attractive feature. This highlights
how the different functionalities of the MANU-SQUARE platform can be integrated into different phases of the companies´
business models, to satisfy different needs. It is also relevant to note that these both user groups point to the difficulty in
“convincing partners to leave the traditional method [of subcontracting] and choosing [the MANU-SQUARE platform]”.
Other challenges highlighted how the platform needs to cater more to “finding solutions in a short period of time”, adopting
functionalities such as direct notification systems that can speed up the RFQ process and allow for a more flexible process,
and how the implemented reputation system should be made more transparent to end users. At this stage, end-user
documentation and guidance on how the reputation score should be interpreted is limited and JPM pointed out that a lack
of trust in this system can compromise lead times.
Other feedback that falls in line with the community validation scenarios described in D6.4 Community-driven
demonstrator, pointed to the difficulty in “aligning the vocabulary” in a manner that is not restrictive. While this functionality
is provided by the semantic components of the platform, its continuous maintenance and update is important to ensure
that the defined ontology and vocabularies remain relevant and usable by end-users.
While further detail of the gathered feedback and actionable points can be found in D6.3 Manufacturing sector
demonstrator, the overall reception of the platform in the various departments of MANU-SQUARE was positive, with users
acknowledging the value of the platform and its different services.

MANU-SQUARE
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Figure 6 Candidate selection phase of the second demo scenario

4.3.1 System Usability Scale
As described in D6.5 Validation process definition for testing of the usability of the different platform elements, the System
Usability Scale (SUS)1 was employed due to its simplicity and its effectiveness even on a small scale of users. In the SUS,
users are asked to rank 10 questions according to a scale that ranges from Strongly Agree to Strongly disagree that will
later be evaluated in accordance with the system’s methodology.
For JPM, this testing was conducted with two elements that were responsible for interfacing with the MANU-SQUARE
platform the most: first, JPM’s financial director from the upper management side, and second, the “Supply Chain Manager”
from the production side. The results were retrieved after the two previous scenarios were concluded, to ensure that
respondents had familiarity with the platform.
Guidelines for interpreting results (Sauro, 2011) point to converting results of the questionnaire into a new number, adding
together the points for all odd-numbered questions (x) with the points for all even-numbered questions (y), and then
multiplied by 2.5 (so that SUS Score = (x + y) x 2.5) to convert the original scores of percentile ranking between 0-40 to 0100. These new numbers are generated according to the rational that the total score is 100 and each of the questions has
a weight of 10 points.
For each odd-numbered question, corresponding to positive tones, such as strongly agree, the maximum 10 points is
added. On the other hand, “strongly disagree” gets the minimum points of 0 (1 is subtracted to the odd-numbered questions
to ensure this). The multiplication by 2.5 is done after, to ensure that the maximum is 10 for each question.
The reverse process is done for the even-numbered questions in a negative tone. Even-numbered questions get the
minimum 0 points and “strongly disagree” gets 0 points as well (by subtracting the points of each question from 5, we
ensure that minimum is 0). After which, multiplying by 2.5, we ensure that the maximum is 10 for each question.
The same guidelines point to a SUS score above 68 would be considered above average and anything below 68 is below
average, meaning that a score of 68 corresponds to the 50th percentile.

1

https://www.usability.gov
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Figure 7 sums up the effect of the scoring system on the outcome percentiles.

Figure 7 SUS percentile ranks (Sauro, 2011)

Table 3 and Table 4 present the results of the questionnaires with Table 3 corresponding to the user who followed the
project development process closely, and Table 4 to the user who was later introduced to the platform and its services.
Both respondents fall into the 50th percentile, with the user that did not followed developments closely achieving the highest
score of both demonstration scenarios. Although the depth of the test is not enough to reach a definite conclusion, we
position that, for user introduced to the platform at a later development stage, being from a production department
accustomed to technical descriptions of the manufacturing process, it was easier to navigate the interfaces and understand
the rationale behind the system design.
Additionally, it is important to note that both respondents do not score the integration of the system very highly and both
give neutral answers when asked if the system is “cumbersome to use”. These factors point to streamlining the platform
UX workflows in order to facilitate not only the overall use of the platform but also to unify the MANU-SQUARE experience
in its distinct set of services and tools.
1
Strongly
disagree
1. I think that I would like to use this system frequently.
2. I found the system unnecessarily complex.
3. I thought the system was easy to use.
4. I think that I would need the support of a technical person to be able to use this system.
5. I found the various functions in this system well integrated.
6. I thought there was too much inconsistency in this system.
7. I would imagine that most people would learn to use
this system very quickly.
8. I found the system very cumbersome to use.
9. I felt very confident using the system.
10. I needed to learn a lot of things before I could get
going with this system.
Total

2
Disagree

3
Undecided

4
Agree

5
Strongly
agree

X
X
X
X
X
X
X
X
X
X
65

Table 3 SUS questionnaire of user who followed platform development

1
Strongly
disagree
1. I think that I would like to use this system frequently.
2. I found the system unnecessarily complex.
MANU-SQUARE
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Agree
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3. I thought the system was easy to use.
4. I think that I would need the support of a technical person to be able to use this system.
5. I found the various functions in this system well integrated.
6. I thought there was too much inconsistency in this system.
7. I would imagine that most people would learn to use
this system very quickly.
8. I found the system very cumbersome to use.
9. I felt very confident using the system.
10. I needed to learn a lot of things before I could get
going with this system.
Total

X
X
X
X
X
X
X
X
67.5

Table 4 SUS questionnaire of user who did not followed platform development
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5

SILK AND COSMETICS DEMONSTRATOR

This chapter presents the validation scenario for the cross-sectorial textile and cosmetics industry.

5.1

Cross-sectorial demonstration scenario - New product development and waste utilization

The demonstration scenarios in textile & cosmetics industry embed TRUDEL and SANI, in a multi-sectorial way. SANI
currently produces cleansing wipes distributed through large retailers all around Europe. The company has already
implemented a differentiation strategy starting from its foundation: no synthetic fibres but just cotton-based products in
order to assure a better environmental and safety profile than low-cost competitors. In the last few years two phenomena
further changed the market context: on the one hand, economic downturn facilitated the diffusion of low-cost (synthetic)
products, and, on the other hand, Far-East manufacturers started producing also cotton-based cleansing wipes (with lower
costs than their European competitors).
SANI aims at developing a new product addressing the above-mentioned market emerging needs, thus supporting further
differentiation potential from low-cost (also cotton-made) solutions. Initial investigations performed off-line allowed to
identify a potential innovation manager (I-HUB) providing the knowledge for product and process (re-)design and a provider
of an interesting bio-compatible and green material (sericin, coming from silk yarns processing) able to functionalize SANI
non-woven fabrics. Sericin is a by-product/waste of production processes of TRUDEL. In this respect, this case also
demonstrates a waste utilization scenario for TRUDEL.
The process started with TRUDEL producing sericin as a by-product, which is stabilized by a technical service provider
and certified. SANIS's cotton pad products are then assembled with sericin for development of a new product, usually
involving another subcontractor for the required capacity and technological capability. The innovation manager (I-HUB)
supports the whole process in designing it, building the contacts, supervising, and providing the required know-how.
5.1.1 Validation process & success indicators
The definition of success criteria for the cross-sectorial textile demonstrator takes as a base the work developed in T1.3.
The performance measures employed show the MANU-SQUARE’s capability of generating innovative ideas for new
product development, configuring the corresponding value chain, and acquiring the required value chain actors, while at
the same time integrating innovation managers. This demonstration scenario further contributes to the achievement of the
following MANU-SQUARE target impacts listed in the DoA:
●

●

●

Increasing the number of new textile-cosmetics products designed, developed and prototyped within the MANUSQUARE ecosystem. This impact targets the following measurable goal: “+10% new product-service concepts
brought to the market thanks to the platform support provided from conception to production” [MG2.1 in the DoA].
Increasing the number of new (external) manufacturers, distributors, suppliers involved in the new textile-cosmetics value networks. This impact targets the following measurable goal: “–30% time needed for the RFQ process
thanks to the characterised information availability allowing to pre-screen the offer factually” [MG1.1 in the DoA].
Reducing the time required to the innovation manager for establishing the novel value network. This impact targets the following measurable goal: “–30% time-to-market for new product-service thanks to the acceleration and
the implementation of first-time-right solutions promoted by the platform” [MG2.2 in the DoA].

The first success criterion targets the number of innovation opportunities in the textile & cosmetics products. As defined in
the M29 addendum risk analysis, the size and composition of the MANU-SQUARE community would be essential for the
achievement of this criterion. During the development of T6.6, the companies that interacted with the challenge initially
posed by SANI were I-HUB, providing the guidance for the description and development of the process, are INESC, mainly
focused on testing the different functionalities of the platform and not taking part to the demonstrator trials or value chain
itself, and TRUDEL, a key intervenient in the process that provides the raw materials essential for the trials. Similarly to
the results achieved by the second scenario of the manufacturing sector, a wider community of companies with distinct
profiles would be needed to achieve this result. In this sense, this validation criterion was not achieved.
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The second success criterion is related with the development of value chain networks for the companies involved in the
demonstrator. As detailed in the D6.2 Silk and cosmetics demonstrator, the work developed in this demonstrator lead to a
big cooperation effort between the three companies that intend to keep up this work in the future for the development of
this process but also new and innovative projects. As such, we can consider this success criterion as achieved.
The last two success criteria directly relate to the effectiveness of the innovation process and the number of generated
innovative results. The three in-depth trials described in D6.2 Silk and cosmetics demonstrator that evaluated the potential
of producing cotton pads, enriched with sericin (waste product from silk industry) and curcumin (natural extract aimed at
imparting antibacterial properties) lead to a better understanding of the anti-bacterial properties of these materials. Furthermore, paths for improving the achieved results were defined involving the three companies. We can consider these
success criteria as achieved.
Table 5 summarizes the success criteria achieved by the demonstrator.
Success criteria
Increasing the
number of innovation opportunities targeting textile & cosmetics
products

Description
Target
Increasing the number of innova- Increase by 5% the retion opportunities relating to the ceived innovation opstabilization of the sericin, the de- portunities
sign and development of new cosmetic complex, and the application
to the wet wipes

Facilitating the
establishment of
the innovation
value chain

Defining and structuring the inno- At least 3 new value
vation value chain network, includ- networks,
involving
ing the innovation manager, as TRUDEL and/or SANI
well as increasing the number of
potential value chain actors that
can be accessed

Increasing the effectiveness of the
innovation process

Increasing the effectiveness of the
innovation process in terms of success rate of the innovation opportunities

Increasing num- Creating new innovative results
ber of generated
innovative results

At least 2 innovation
opportunities successfully developed from
design to prototype
Create at least one innovative result

Result achieved
The challenge posed by SANI and
guided by I-HUB, got responses
from both TRUDEL and INESC.
While these were sufficient to test
and validate the functionalities of
the platform, the number of companies in the platform and their
sector of activities did not allow for
the complete achievement of this
criterion.
The platform supported the communication between SANI and
TRUDEL, supported by I-HUB that
played an important role in establishing the value chains. These
now in place chains will be used in
the future to continue the testing on
this particular process and on
other innovative ones. We can
consider this success criterion as
achieved.
As detailed in D6.2, this validation
scenario led to the development
and prototyping in three distinct trials. We can consider this success
criterion as achieved.
The trials described in D6.2 led to
a better understanding of the antibacterial properties of the tested
materials, as well as defined paths
for improving the achieved results.
We can consider this success criteria as achieved.

Table 5 Synthesis of success criteria for the silk and cosmetics demonstrator

5.2

Platform Feedback

Through the silk and cosmetics demonstrator we mainly focused on the functionalities provided by the Idea Manager tool
triggered by a challenge post published by SANI (Figure 8).
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The feedback gathered from the three companies involved in the demonstrator are positive and very much in line with the
feedback recovered by CSEM in the community scenarios. The companies point to the maturity of the tool, with the core
functionalities implemented and ready to be used by all the users of the MANU-SQUARE platform, but they also point out
that a closer integration in the larger set of MANU-SQUARE tools would be advisable. Small details such as the logging
out when a user backs form the Idea Manager to the remaining services, the difference in styling and user experience,
and the non-conformity of the user profile and the notification system, contribute to this lack of integration and make the
use of the two services cumbersome.
Further details of the gathered feedback and actionable points can be found in D6.2 Silk and cosmetics demonstrator.

Figure 8 Initial challenge by SANI

5.2.1 System Usability Scale
As defined in D6.5 Validation process definition, SUS was also used in the cross-sectorial textile and cosmetics scenario
for the testing of the usability elements of the platform due to its simplicity and its effectiveness even on a small scale of
users. In this particular scenario, as mimicking the methodology used in the previous demo scenario, the 10 questions
(enumerated in § 4.3.1), were answered by two users of the MANU-SQUARE platform from SANI: one user who followed
the development process of the platform, and another user, from the sales department, who only interacted with the
platform in this demonstration stage. This allowed us some, although limited, insight into the perspective of users who
better understand the platform, its functionalities and services, and users that, in a normal setting, would be using the
platform in their work context.
Table 6 and Table 7 present the results of the questionnaires, with Table 6 corresponding to the user who followed the
project development process closely, and Table 7 to the user who was introduced to the platform. The overall results are
not completely positive for the usability and user experience of the platform. While the score of the first user still places it
in the 50th percentile, taken into the context of a user that followed the project and its development, this should be
considered a low score. Neutral answers in questions relating the “confidence in using the system” or on how users need
to learn a lot of things before using the platform to its full potential point to the complexity and non-intuitiveness of some
components of the platforms´ interfaces and user experience overall. A neutral answer in the integration of the different
components of the platform is also in line with the feedback provided in D6.2 Silk and cosmetics demonstrator, in how the
Idea Manager has some integration points with the remaining services of the MANU-SQUARE platform that could be
improved.
The results of the user with less experience with the platform and project itself reflect this lack of refinement even further,
with a poor score of 62.5. Again, we notice the preponderance on the lack of integration, a neutral answer pointing to how
cumbersome the use of the platform can be.
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One important takeaway is that, despite the not very favourable overall SUS scores, both users score “would like to use
this system frequently” with a positive score, which points to an understanding of the underlying value that the platform,
its ecosystem and services. Going forward, and with the core functionalities of the platform and its many systems stabilized,
greater emphasis should be placed on the development of the overall user experience and user engagement.
It is important to note that these results should be taken into context. Only a limited number of questionnaires were
performed and, as such, results are not normalized and follow research that point to a result of 68 as being on the 50th
percentile. A wider range study would need to be performed on different types of users to have a more significant result.
1
Strongly
disagree
1. I think that I would like to use this system frequently.
2. I found the system unnecessarily complex.
3. I thought the system was easy to use.
4. I think that I would need the support of a technical person to be able to use this system.
5. I found the various functions in this system well integrated.
6. I thought there was too much inconsistency in this system.
7. I would imagine that most people would learn to use
this system very quickly.
8. I found the system very cumbersome to use.
9. I felt very confident using the system.
10. I needed to learn a lot of things before I could get
going with this system.
Total

2
Disagree

3
Undecided

4
Agree

5
Strongly
agree

X
X
X
X
X
X
X
X
X
X
68

Table 6 SUS questionnaire of user who followed platform development

1
Strongly
disagree
1. I think that I would like to use this system frequently.
2. I found the system unnecessarily complex.
3. I thought the system was easy to use.
4. I think that I would need the support of a technical person to be able to use this system.
5. I found the various functions in this system well integrated.
6. I thought there was too much inconsistency in this system.
7. I would imagine that most people would learn to use
this system very quickly.
8. I found the system very cumbersome to use.
9. I felt very confident using the system.
10. I needed to learn a lot of things before I could get
going with this system.
Total

2
Disagree

3
Undecided

4
Agree

5
Strongly
agree

X
X
X
X
X
X
X
X
X
X
62,5

Table 7 SUS questionnaire of user who did not followed platform development
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6

MANU-SQUARE ECOSYSTEM DEVELOPMENT

This chapter summarizes the validation scenarios for the wider ecosystem of the MANU-SQUARE platform.
A set of 27 KPIs specific to the MANU-SQUARE ecosystem development was defined in D5.2 Multi-sided service-oriented
business model and D6.5 Validation process definition. These were composed of 4 categories: (1) usage metrics; (2)
transaction metrics; (3) business metrics; (4) user satisfaction metrics.
As defined in D6.5 Validation process definition, the bulk of the work for the tracking and validation of these indicators was
led by CSEM and is reported in D6.4 Community-driven demonstrator.

6.1

Tools and Method of Evaluation

A key aspect in tracking KPIs evolution was the implementation of the KPI Dashboard as a module available to the MANUSQUARE project team. Of the 62 KPIs of interest to measure the performance and evolution of the MANU-SQUARE
platform identified in D6.5 Validation process definition, 8 basic KPIs are tracked in the dashboard. The dashboard concept
displays the traffic development on the different service modules over time. Due to technical constraints, it was not possible
to extract more dynamic information from user sessions automatically, such as activity time on the platform. No user
content can be assessed, all data stays confidential, which is in line with the platform’s data privacy policy. Table 8 lists
the KPIs tracked by the dashboard and Figure 9 shows the total number of registered users as an example KPI tracked
by the dashboard, lifted from the D6.4 Community-driven demonstrator analysis.
Dashboard KPI

Definition
Total number of users registered on the platform. Users that are needed to test
Total users
the live environment or to navigate in it are excluded.
Total number of production capacity sharing projects created on the platform.
Total number of capacity sharing
This includes projects in all the stages of the business process flow, from new
projects
RFQ to closed projects.
Total number of Innovation Capabilities Sharing projects created on the
Total number of innovation
platform. This includes projects in all the stages of the business process flow,
management projects
from new RFP to closed projects.
Total number of By-product Sharing projects created on the platform. This
Total number of by-product projects includes projects in all the stages of the business process flow, from new RFQ
to closed projects.
Total number of resources described through the platform dedicated to
Total number of resources currently production capacity sharing (e.g., CNC machines, 3D printers, etc.). It counts
on the platform
only currently available resources. If a user deletes resource or sets a resource
to “Not Available”, this KPI decreases by 1.
Total number of Innovation
Total number of innovation managers currently registered on the platform.
Managers currently on the platform
Total number of by-products defined through the platform. Only currently
Total number of by-products
available resources are counted. If a user deletes or sets a resource to “Not
currently on the platform
Available”, this KPI decreases by 1.
Table 8 List of KPIs made available by the KPI dashboard and described in D6.4 Community-driven demonstrator analysis
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Figure 9 Example KPI recovered from the dashboard recovered from D6.4 - Evolution of total number of users registered in the platform

Along with the KPI dashboard, other two logs were maintained during the validation process, providing more information
about the evolution of the development and integration of the technical systems of the platform: (1) a version change log;
and (2) a bug tracking log.
The version change log, with a sample shown in Figure 10, kept track of the different releases of the different tools, major
changes and fixes applied. At the time of this report submission, this document describes 12 major version bumps that
encompass all the modular tools of the platform.

Figure 10 Sample of version and changes tracking log

Figure 11 depicts a sample of one of the bug tracking logs, used to guide the work of WP 6. Similar to the changelog
previously described, this log encompasses all the tools and services of the platform and served as reporting tool for the
work of the demonstration scenarios. At the time of this report submission, this document tracks 375 bugs and
recommendations with 70.4% (totalling 264) marked as solved, and 29.6% (totalling 111) marked as not solved yet.
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Figure 11 Sample of bug tracking log

6.2

Business Model Metrics for Evolution

As defined in D6.5 Validation process definition, the work developed for the validation of the MANU-SQUARE platform
focused on short-term metrics. We consider that, given the short 10-month period of implementation of this validation and
evolution plan, short-term metrics would be more impactful in the development of the project (both during this 10-month
period where more fundamental adjustments can be made to technical components and to the business model, and for
the following period after the end of the project).
Additionally, as previously described and further outlined in D6.4 Community-driven demonstrator, the general nature of
the measures retrieved by the platform made some of the defined indicators unviable to measure and track. Many of these
metrics rely on capturing user activity from the platform, which, due to these technical and confidentiality aspects were not
possible to measure in the time span of the demonstration activities. In this sense, many of the usage, transaction, business
and user satisfaction metrics are not able to be measured.
The more generic and broad indicators, tracked by the tools previously described, such as active user, and total number
of projects, were, however, able to be used for evaluation of the defined short-term metrics of evolution. Table 9
summarizes the defined indicators chosen as measurement proxies of the metrics and their measured results in the
timeframe between 02/2021 and 05/2021.
These results paint a picture of a platform where the ecosystem of users, companies in the MANU-SQUARE case, has
still to reach the critical size to overcome the chicken and the egg problem as defined by (Tiwana, 2013). This could be
reached by providing the right incentives to keep users engaged in the platform and its functionalities. Although the
dissemination activities were able to gather a considerable number of companies (external to the project) in the platform
(67), the effort should be put on keeping these users active. With a total of 26 resources and capabilities created and
described (0.4 per company) and 4 innovation managers, a small number of users became eligible to receive RFQs and
RFPs, and thus start generating value from the MANU-SQUARE services.
On the other hand, the more technical KPIs and feedback recovered from the demonstrators depict a set of tools and
functionalities that are very valid for the companies that get to know and use them. Although some key aspects require
improvement, such as a communication and notification system, and the user experience and integration of some tools in
particular, the overall development activities delivered on the functionalities and features initially defined in WP1.
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A further point, demonstrated by the hosting company outage that happened at the end of March and caused the entire
MANU-SQUARE platform to be inaccessible for one week, calls for the redundancy of the hosting and backup services.
The technical architecture adopted for the MANU-SQUARE tools allows to easily move infrastructures and recover from
failures, granted that all data is backed up. This should be leveraged to ensure that the services remain available with
minimal downtime.
Metric

Measure

Indicator

Result

Resilience

Failure recovery time

∑ (platform time spent with non- During the validation period,
working tool/total number tool fail- the only time any of the platures)
forms´ tools were unavailable
was during a hosting provider
outage. The recovery process
took one week on their side.
All data was recovered.

Scalability

Average projects by user

No. of projects created / no. of users
[%]

Latency

Platform latency evolution

Composability

Effort per change

∑ (average time for matchmaking
Instant
calculation/ total number of users)
During the entire validation
period, the matchmaking tool
provided results near instantly. No degradation in performance was experienced by
end users.
∑ (person-hours spent on changes
0.48 (33 / 69)
to the platform/total number of
Estimate based on the allocachanges)
tion of effort of partners involved in development and integration activities of T6.6.

Stickiness

Change in hours per user
session over time

∑ (time spent by single us- Not measurable.
ers)/(Tot.no.accessestot.no.bounces)

Stickiness

Change in number of sessions

Tot.no.accesses-tot.no.bounces
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22.3% (21 / 94)

Although technical limitations
prevent a detailed overview of
this indicator, the analysis of
the logs from the KPI dashboard show that new platform
users tend to not login 10
days after initial registration.
This points to the low stickiness of the platform.
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Platform
ergy

syn- Platform integrations

Plasticity

Features per release

Durability

Active users over time

Durability

Number of tools feature releases

Tot. no. of integrations [no.]

Medium-term metric. The development activities undertaken during the project focused on the stabilization of
the core MANU-SQUARE
functionalities to allow for ecosystem establishing and
growth. In this sense, no thirdparty integrations were pursued.

Tot. no. of new feature/Tot. No. of
releases [no.]

5,75 (69 / 12)

Tot. no. of unique access/month
[no.]
Tot. no. of new features [no.]

Results
obtained
from
changelog document. Multiple bugfixes considered as 1
new feature.
101 (404 / 4)
69
Multiple bugfixes considered
as 1 new feature.

Table 9 Metrics and measures for evolution - 02/2021 to 05/2021
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7

CONCLUSION

The concept of multi-sided markets that gathers consumers and producers together in the same environment has been
around for a long time, coexisting in many industries with traditional product and service offerings. Despite being
information intensive, the manufacturing sector and, for the most part, the industrial sector, have remained closed to digital
platform offerings. The efforts of the MANU-SQUARE project resulted in a set of tools and services that appeal to the dayto-day necessities of the procurement, production, and innovation departments of organizations. The two demonstrator
scenarios here reported supported, in a first phase, the aligning of the developers’ actions with the initial set of
functionalities and business processes, and in the tail end of the project, in generating comments and feedback on how
the different tools and services can be improved to achieve commercial success.
The user-driven validation efforts generated positive results on the main workflows of the platform such as the onboarding
process, the description of resources, the creation of RFQs and in the Innovation Management tool. Nonetheless, some
shortcomings were identified, mainly concerning the user experience of the platform.
User experience, that comprises factors such as visual and interactive design, engagement, and usability of the platform,
is a critical point in retaining customers. While industrial users are traditionally though to be more prone to overlook UX
issues to favour functionality of design, the pervasiveness of digital platforms has elevated this standard and it is now a
major point of competition. As illustrated in the, although superficial, validation through the SUS and reinforced in the other
validation test of the WP6 the improvement of the MANU-SQUARE UX could serve to improve user engagement and the
overall stickiness of the platform. Other aspects such as the integration between the different services of the platform and
a robust notification and communication system should also be taken into consideration.
Other important point for improvement of the user experience lies in the facilitation offered by a proactive platform helpdesk.
Other platforms in adjacent sectors, identified in WP5, are able, for example, to actively provide person-to-person support
to companies if the platform notices the user left a project halfway complete. Engaging with user on this level might prove
essential for overcoming the critical mass of users needed for the generation of constant stream of business through the
platform. Even though the platform has been excellent in providing real-time answers whenever users encountered any
issue with the use of the services, a shift from reactive to proactive support could even more facilitate the uptake by the
users.
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