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Abstract 

 
This deliverable presents the work carried out in WP6 Economic and Business 

Opportunity Analysis and in the context of Task 6.4 Economic Impact Analysis. More 

specifically, it adopts a structured methodological approach in order to assess two 

distinct types of impacts of the IoT Lab project: 

 Ex-post impact assessment of the IoT Lab project  

The “research and development impact” of the IoT Lab project by assessing 

the impact “after” the formal end of the project’s EU-funding period (research 

and development phase) 

 

 Ex-ante impact assessment of the IoT Lab ecosystem  

The “innovation impact” of IoT Lab ecosystem and Association by assessing 

the impact “before” the formal operation of the IoT Lab ecosystem as a non-

profit entity; forecasting this way the potential effects of the IoT Lab ecosystem.  
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1 Executive Summary 

The purpose of this deliverable is to contribute to the goals of WP6 Economic and 

Business Opportunity Analysis by providing an in-depth analysis of Task 6.4 

Economic Impact Analysis.  

This report details the work carried out in the context of Task 6.4 and provides an 

overview of the methodological approach that was employed for the assessment of 

the impact of IoT Lab across two distinct time periods, namely: 

1. Ex-post impact assessment of the IoT Lab project (Part I) 

The “research and development impact” of the IoT Lab project by assessing 

the impact “after” the formal end of project’s EU-funding period (research and 

development phase) 

 

2. Ex-ante impact assessment of the IoT Lab ecosystem (Part II) 

The “innovation impact” of IoT Lab ecosystem and Association by assessing 

impact “before” the formal operation of the IoT Lab ecosystem as a non-profit 

entity; forecasting this way the potential effects of the IoT Lab ecosystem.  
 

More specifically, a triangulation methodological approach will be employed for 

capturing the economic impact of IoT Lab, which entails three distinct analytical 

steps. Initially a “contextual analysis” will be conducted in order to provide the micro-

level foundations and define the IoT Lab value creation dynamics, services and 

position IoT Lab. This will be followed by the impact assessment modeling (IAM) 

process, which will set the theoretical foundations, define the impact assessment 

objectives, and indicators and set the impact assessment framework. The last step 

involves the actual impact assessment analysis, which involves: (a) an “ex-post” 

assessment of IoT Lab, utilising the SEQUOIA methodology, which integrates both 

social and economic dimensions of potential impact of ICT research projects and 

aims to identify both monetizable and non-monetizable impacts such as knowledge 

creation and sharing, and social capital, among others; (b) an “ex-ante” assessment 

of IoT Lab, utilising the Horizon 2020 /Common Strategic Framework (CSF) 

methodology, which provides a holistic impact assessment that goes beyond 

monetisable impacts and aligns with the IoT Lab objectives and the technical as well 

as innovation specifications.  

Based on the work carried our in this deliverable, we can conclude that the IoT Lab 

will have a high socio-economic impact both as a research project (ex-post 

assessment) but also as a crowd-driven experimentation ecosystem (ex-ante 

assessment). As such IoT Lab is envisioned to act as a driver for growth in the 

context of crowd-driven IoT experimentation. 
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2 Introduction 

 

2.1 The IoT Lab project in brief 

IoT Lab is a European research project exploring the potential of crowdsourcing to 

extend European IoT testbed infrastructure for multidisciplinary experiments with 

more end-user interactions. It researches and develops: 

1. Crowdsourcing mechanisms and tools enabling testbeds to use third parties 

resources (such as mobile phones), and to interact with distributed users (the crowd). 

The crowdsourcing enablers will address issues such as privacy by design, identity 

management, security, reputation mechanisms, and data ownership. 

2. Virtualization of crowdsourcing and testbed components by using a meta-layer with 

an open interface, facilitating the integration and interaction with heterogeneous 

components. It should ease data integration and reduce the cost of deployment in 

real environment. 

3. Ubiquitous Interconnection and Cloudification of the testbeds resources. It will 

research the potential of IPv6 and network virtualization to interconnect 

heterogeneous and distributed resources through a Virtual IoT Network and will 

integrate them into the Cloud to provide an on-line platform of crowdsourcing Testbed 

as a Service (TBaaS) available to the research community. 

4. End-user and societal value creation by analyzing the potential end-users and 

crowdsourcing participants to propose an optimized model for end-user adoption and 

societal value creation. 

5. “Crowdsourcing-driven research” as a new model in which the research can be 

initiated, guided and assessed by the crowd. It will compare it to other models. 

6. Economic dimension of crowdsourcing testbed, by analyzing the potential markets 

and business models able to monetize the provided resources with adequate 

incentives, in order to optimize the exploitation, costs, profitability and economic 

sustainability of such testbeds. It will also develop tools for future experiments. 

7. Performing multidisciplinary experiments, including end-user driven experiments 

through crowdsourcing, to assess the added value of such approach. 

The project will adopt a multidisciplinary approach and address issues such as 

privacy and personal data protection. To achieve these ambitious goals, the 

consortium consists of seven international academic or research partners and a SME 

that bring in expertise from complementary research areas, including Information and 

Communication Technologies, End-user interaction, and Economics. 
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2.2 Purpose and scope of the WP 6 

WP 6 Economic and Business Opportunity Analysis aims to research and provide an 

IoT and Testbed Market Analysis (Task 6.1), as well as Cost and Efficiency 

Monitoring Tools (Task 6.2). It will compare the various models and explore 

innovative business models and an opportunities analysis, while proposing an 

economic incentive mechanism for crowdsourcing participants (Task 6.3 Business 

Model and Opportunities Analysis). In addition, this WP will take a broader 

perspective leading to an economic impact analysis, which will link the firm-level 

(Task 6.3) to the industry and country level (Task 6.4 Economic impact analysis). 

WP6 establishes an analytical framework to estimate both the economic impact and 

the potential of the IoT crowdsourcing platform for companies regardless of their size. 

This WP will conduct a critical analysis of the economic aspects of the IoT Lab 

platform. In particular, we will identify and compare business models, which will lead 

to an optimal business model for such a crowdsourcing platform. More specifically, 

the following four tasks will be addressed:  

- Task T6.1 IoT and Testbed Market Analysis: In this Task, a stakeholder 

analysis (together with WP5 End-user and Societal Added Value Analysis) is 

provided which will help us identify market segments as well as the market 

size, growth and volume. This analysis will lead to an evaluation of arising 

business opportunities related to the IoT Lab’s core concepts.  

- Task T6.2 Cost and Efficiency Monitoring Tools: As part of this Task, a value 

chain analysis is performed to establish how services are provided to various 

stakeholders. Establishing the value chain will translate into a value driver 

analysis from which we derive the cost and efficiency measures. A generic 

economic evaluation form will be integrated into the IoT Lab application to 

collect inputs from the participants on the economic potential of the performed 

experiments.  

- Task T6.3 Business Model and Opportunities Analysis: A set of business 

models for IoT Lab and their future sustainability are identified. 
 

- Task T6.4 Economic Impact Analysis: The stakeholder analysis performed in 

Task T6.1 is taken further by exploring the wider economic impact of IoT Lab, 

starting from a micro-level perspective to an industry and finally a country-level 

assessment. 

 

2.3 Purpose and scope of the Task T6.4 

This task will focus upon the economic impact analysis of IoT Lab. In particular, Task 

T6.4 goes beyond the scope of stakeholders (as those where examined in T6.1) and 

explores the wider economic impact of IoT Lab. Starting from a micro-level 

perspective (immediate beneficiaries) this task will assess the impact on other 

industries through various channels such as competition (e.g. new business 

opportunities), externalities and spill-over effects (e.g. innovation). Using existing 
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models in industrial organisation and novel simulation based approached the impact 

on industries can be assessed. Finally, the country-level analysis will determine the 

aggregated effect on business and industries and the likely economic impact.  

 

2.4 Purpose and scope of the current document 

This document reports on the work carried out in WP6 in the context of Task 6.4. It 

contains an overview of the methodological approach that has been employed for 

capturing the economic impact of IoT Lab.  

Our approach entails a methodological triangulation that includes three distinct 

analytical steps:  

(a) the contextual analysis – providing the foundations that will set the basis of 

our analysis, 

(b) the impact assessment modeling (IAM) process – setting the theoretical 

foundations pertaining impact assessment analysis, and finally 

(c) the IoT Lab impact analysis  – assessing the ex-post and ex-ante impact of 

IoT Lab  

As such our analysis starts with an examination of the micro-context that will 

essentially define the IoT Lab value creation dynamics, service, business model and 

will finally position IoT Lab. This will be followed by the impact assessment modeling 

process that will set the theoretical foundations and will define the impact 

assessment objectives, identify the impact actors, variable and indicators and will 

finally set the impact assessment framework.  

Our analysis will conclude with the actual impact assessment analysis of IoT Lab at 

two distinct time phases:  

1. “ex-post”  level (assess the “research and development impact” of IoT Lab) 

and  

2. “ex-ante” level (assess the “innovation impact” of the IoT Lab ecosystem and 

Association, forecasting this way the potential effects of IoT Lab).  

The results of this analysis will enable us to draw conclusion for the aggregate effect 

and added value potential of IoT Lab.  

Please note that due to the fact that today the Internet of Things market is at a very 

early stage [1] far from its full potential [2], one can find a lack of studies examining 

the actual macroscopic impact of Internet of Things on the aggregate economic 

productivity, economic output and/or economic growth across countries. As such 

assessing the macroscopic impact of IoT Lab on industrial and national level would 

be superficial. Consequently, we focus our analysis upon the impact of IoT Lab at a 

micro level (IoT Lab as a project) and meso analytical level (IoT Lab as an open 

ecosystem). 

 



D6.4 Economic Impact Analysis                                                                                      

 

  
14 

 

  

The main aims of task 6.4 is to: 

(a) Provide a structure approach for the economic impact analysis of IoT Lab  

(b) Explore the economic impact of IoT Lab from different perspectives (i.e., 

stakeholder perspective, wider impact perspective, etc.) 

(c) Understand the impacts and effects of IoT Lab across distinct time periods of 

its operations (i.e., during the project lifetime – “ex-post” impact of the IoT Lab 

project, beyond the project lifetime - “ex-ante” impact of the IoT Lab ecosystem 

and Association) 

(d) Provide impact assessment evaluations across the different time periods: (1) 

“ex-post” impact assessment and (2)“ex-ante” impact assessment.  

 
 

2.5 Structure of the current document 

The structure of the current document is as follows:  

1. Section 3, presents the methodological approach that has been followed in the 

course of D6.4   

2. Section 4, provides the micro-level, contextual analysis of IoT Lab  

3. Section 5, presents the theoretical foundations of the economic impact 

analysis providing an overview of generic impact assessment methods, 

economic impact methods as well as methods for assessing the impact of 

research projects and research infrastructures 

4. Section 6 provides an overview of the IoT Lab impact assessment framework  

5. Section 7 presents the impact assessment analysis of IoT Lab, which entails 

two distinct stages, namely:  

(a) the “ex-post” assessment, which involves the impact assessment 
during the research and development phase of the project (IoT Lab project 
lifetime phase) and  

(b) the “ex-ante” assessment, which involves the impact assessment 
during the diffusion and adoption phase of the project (post project 
expiration phase) 

6. Section 8 concludes this deliverable.  
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3 Methodology  

3.1 Methodology Overview  

This section presents an overview of the methodology that was employed for 

capturing the economic impact of IoT Lab.  

The approach that has been utilized is a methodological triangulation since it allows 

the combination of several research methods in order to conduct the impact 

assessment analysis of IoT Lab; increasing this way both the credibility and the 

validity of the analytical output.  

 

Figure 1: Methodology Overview – Economic Impact Analysis 
 

As it can be seen in Figure 1 the overall methodology entails three distinct analytical 

steps, which include:  

- Initially a “contextual analysis” that will provide the foundations that will set the 

basis of our analysis. This will be achieved via the examination of the micro-

context that will essentially define the IoT Lab value creation dynamics, 

service (based on the analysis in D6.3, Task 6.3), business model and will 

finally position IoT Lab. 

- Subsequently, the impact assessment modelling (IAM) process will follow. It 

will involve setting the theoretical foundations, defining the impact assessment 

objectives, identifying the impact actors, variable and indicators and then 

setting the impact assessment framework.   

- Finally the impact analysis will take place. The results of this analysis will 

enable us to draw conclusion for IoT Lab, generic conclusions about the 

impact analysis and some recommendations.  
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4 Micro-context: IoT Lab - An Innovative Crowd-driven IoT 
Ecosystem   

4.1 IoT Lab Innovations 

The IoT Lab innovations are presented in the sections that follow:  
 

a) An open crowd-driven IoT ecosystem  

IoT Lab is the first open, crowd-driven IoT ecosystem that bridges distributed 

FIRE infrastructure and testbeds with the crowd, opening up new perspectives for 

multidisciplinary research and open, crowd-driven innovation. It distributes the 

research lab across the society itself, with real end-users interacting with the 

research process in real time both by providing their infrastructure (crowdsourced 

testbeds) and sense-making (crowdsourced research).  
 

b) “Crowdsourced research” 

IoT Lab facilitates an innovative type of research in which end-users can propose 

research topics (propose solutions, identify problems), evaluate the research 

topics and developed solutions, select the most relevant ones while also test and 

validate the researcher developments. As such IoT Lab co-creates with the 

crowd-participants (crowd as a resource) who now have an active role in the 

research cycle rather than a passive one. IoT Lab manages to leverage the 

“wisdom of the crowd” and the collective intelligence of the crowd participants in 

order to facilitate end-user driven research approach to IoT experimentation and 

experimentation in general. 
 

c) Crowd-sourced testbeds as a service  

IoT Lab enables crowdsourcing Testbed as a Service (TBaaS) for Future Internet 

and Internet of Things related research. IoT Lab enhances existing IoT testbeds, 

by integrating them together into a testbed as a service and by extending the 

platform with crowdsourcing and crowd-sensing capacities. As such it facilitates 

the integration of heterogeneous testbeds together, by federating together several 

European IoT testbeds located in different parts of Europe, while at the same time 

it enables the virtualization of IoT testbeds and crowdsourcing resources into a 

fully integrated Testbed as a Service.  
 

d) Crowd-driven assessment  

The effects of innovations in real world as opposed to experimental or research 

settings differ dramatically in some cases. This inability to test innovations in real 

world or close-to-real world settings makes innovators understand too little about 

their proposed innovations before their introduction.  
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e) Augmented experimental infrastructure as a service 

IoT Lab paves the way to more distributed, cost efficient, flexible and crowd-

driven experimentation. This is facilitated via the cloudification of various 

virtualized resources into the cloud in order enable “IoT testbed as a service”. 

The IoT Lab augmented service offering (see D6.3) and specialised services 

(e.g., Experiment-as-a-Service (EaaS), Innovation-as-a-Service (IaaS), etc.), 

essentially turn the IoT Lab infrastructure into an virtual, crowd-driven research 

and experimentation infrastructure for IoT and multidisciplinary research. 
 

f) Crowd-driven innovation 

IoT Lab is a crowd-driven ecosystem, that is powered by technology, open 

innovation, and participatory value creation processes driven by users. An 

environment, which facilitates a change in the role of the users from passive to 

active creators, co-creators, collaborators and co-innovators. IoT Lab leverages 

the distributed network effects and harnesses the collective power and 

intelligence of the user community for experimentation purposes. As such it 

enables individuals to collaborate by openly communicating their research ideas, 

sharing data for experimentation purposes, evaluating research ideas and 

contributing to the creation of new knowledge that enhances research (academic 

and industrial research) as well as the innovation potential of our society.  
 

g) An open crowdsourcing infrastructure for multidisciplinary 

experimentation that aligns research with the societal needs 

IoT Lab enables researchers, testbeds and FIRE facilities to interact with the 

crowd-participants, and through them with the European society. As such it 

provides an open crowd-driven platform that facilitates a closer interaction with 

the crowd and allows multidisciplinary experimentation to occur. In particular, it 

enables cross-domain approaches, where human, social and technological 

sciences can collaborate in order to perform IoT-related experiments in real 

environments. Furthermore, by enabling crowd-participants to actively participate 

in the research cycle, IoT Lab opens new channels for them to include their 

ethical and societal concerns into the research process; as citizens are now able 

to propose research topics and to initiate research projects through the IoT Lab 

platform.  

h) Crowdsourcing privacy and data ownership by design 

Privacy is an important aspect for the IoT Lab project. As a crowdsourcing 

system, IoT Lab focuses upon the protection of privacy of its participants. As 

such it has adopted efficient mechanisms that enable real privacy and data 

ownership by design, in which the IoT Lab participants can freely decide what 

data they want and agree to share with whom, for which experiment and when. 

User preferences can vary by time and IoT Lab has accounted for this parameter 

as well. Data ownership is another important aspect for IoT Lab that has adopted 
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mechanisms that maximize the control on the data by its users/source. Thus, IoT 

Lab ensures data ownership by design and privacy by design and a full 

compliance with European personal data protection obligations, including the 

newly adopted General data Protection Regulation. 

 

4.2 IoT Lab Value Creation Dynamics 

4.2.1 IoT Lab Value Network 

The IoT Lab Value Network, presented in Figure 2, provides a generic overview of 

value creation with the IoT Lab ecosystem. In particular the value network analysis 

(VNA) of IoT Lab (conducted in the course of D6.2) enabled us to identify where 

value lies in this network and how value is created and co-created with crowd-

participants and other stakeholders. Our findings enhanced our understanding of the 

value exchanges (tangible and intangible value creation and co-creation).  

In particular, our value network modeling depicts the value creators (network 

participants) and value exchanges across the network. The network participants 

(value) in IoT Lab are: (a) data providers such as testbed owners and providers and 

mobile crowdsensing and crowdsourcing participants; (b) service users such as 

individual researchers, universities, companies and government and (c) service 

beneficiaries: such as charities that will benefit from donations via the IoT Lab 

service. The value exchanges across the IoT Lab network, are represented by three 

broad classes: (a) services and revenue/cost; (b) intangible value and (c) sensor 

data, mobile crowdsensing and crowdsourced data. The nodes depict the role-

categories in an activity, and the arrows with labels indicate the transactions between 

the different value nodes.  

Our analytical findings denote that IoT Lab is an external facing value network 

focusing on value and innovation creation and co-creation. In this network knowledge 

and intangible value has a critical importance in the IoT Lab value network as it 

outweigh the financial value elements. This is in line with companies in the service or 

high-tech sector, which tend to be ‘asset light’, i.e. their balance sheets report only a 

small amount of tangible assets (e.g. property, plant and equipment).  

 



D6.4 Economic Impact Analysis                                                                                      

 

  
19 

 

  

 

Figure 2: IoT Lab Value Network Model  
 

4.2.2 IoT Lab Value Added 

The IoT Lab Project encapsulates four distinct value-adding properties:  

1. IoT Lab technological innovation, innovative IoT mechanisms and tools that 

can extend IoT testbed infrastructure with crowdsourced resources in a 

privacy aware manner so as to facilitate multidisciplinary experiments, with 

more end-user interactions, flexibility, scalability, cost efficiency and societal 

added value. 

2. IoT Lab crowd-driven innovation that will emerge via “crowdsourcing-driven 

research”, enhancing the capabilities of the IoT Lab technology and creating 

an open crowd-driven IoT ecosystem for research.  

3. IoT Lab value co-creation with the community, that will involve crowd 

participants, individual researchers and universities from research community 

along with the business and public sector community and via IoT Lab they will 

be able to interact, collaborate while at the same time co-creating research 

and value for the society as a whole.  

4. IoT Lab “social good” business approach that will allow community 

members to donate to charities via IoT Lab. In particular, IoT Lab users will be 
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able to allocate the points/credits collected by participating in the experiments 

to a charity of their choice, out of a list that will be provided by the platform.  

 

Figure 3: IoT Lab Shared Value Innovation 

(Own elaboration based on [3] and [4]) 

 

IoT Lab’s value creation can be encapsulated in the notion of “shared value 

innovation” and “technology innovation” (see Figure 3). Shared value innovation (as 

presented in D6.3) is a new term that merges two distinct value elements, namely: (a) 

“shared value” – that is generating economic value in a way that also produces value 

for the society by addressing its challenges [3] and (b) “value innovation” – that 

places equal emphasis on value and innovation as it anchors innovation with buyer 

value [4].  
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4.3 IoT Lab Service  

Anchored in the findings of our analysis in the context of T6.2 (D6.2), and aiming to 

maximize the value of IoT Lab, the consortium partners will provide an “augmented 

service offering” (see Figure 4) which will integrate a number of value-adding 

services in addition to the core and actual services. Based on the findings of our 

analysis in the course of Task 6.3 (see D6.3, an overview is presented in Appendix 

1), the IoT Lab “augmented service offering” includes value-adding services that will 

be provided by the IoT Lab partners during the operational phase of the IoT Lab (post 

project expiration phase). 

 

Figure 4: The IoT Lab Augmented Service Offering 

 

These services will be connected to the core IoT Lab service and will aim towards the 

fulfillment of the different user needs and requirements (in alignment with WP5 and 

WP6 findings). Considering that support services such as “experimentation-as-a-

service (EaaS)” (end-to-end experimentation) constitute an important criterion for the 

majority of industrial users as well as public organisation users (non-academic users) 

when selecting to collaborate (i.e., outsource) with an third-party regarding their 

research activities/market assessment activities, IoT Lab will provide a wide array of 

services that will support highly diverse needs of its users (see Table 1) during 

different experimentation phases (i.e., ideation/ innovation exploration, 

experimentation, market assessment). 
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Table 1: Classification of Service Categories and Target Audience  

Service Categories Service Description Target Audience 
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u
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1. Experimenter-
related services 

1a. Experimenter training services 
and training material 

X X X X 

1b. General supporting services 
for experimenters 

X X X X 

1c. Provision of training 
accreditation  

X X - - 

2. Experiment-as-
a-Service 
(EaaS) 

2a. Experiment as a Service (end-
to-end experimentation) 

X X X X 

2b. Certification services for 
experiments via IoT Lab  

X X X X 

3. Specialized 
Content 

3a. Content Updates  X X X X 

3b. Online training material for 
experimentation 

X X - - 

4. Supporting 
services 

4a. General supporting services X X X X 

4b. IoT Lab facility and 
infrastructure monitoring services 
(*) 

- - - - 

5. Consultancy, 
SLA & Other 
Services 

5a. Consultancy services for 
different actors  

X X X X 

5b. SLA services      

5c. Other services  X X X X 

6. Specialized 
Tools 

6a. Provision of tools  X X X X 

6b. Custom developments and 
tools  

- - X X 

7. IoT Lab 
Platform & 
Mobile App 
Maintenance, 
Upgrades & 
Enhancements 
(*) 

7a. Maintenance services  - - - - 

7b. IoT Lab Platform upgrades & 
enhancements  

- - - - 

7c. IoT Lab mobile app upgrades 
& enhancements 

- - - - 

Notes: * these services are indirectly critical for all IoT Lab users  
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Based on the augmented IoT Lab service offering (Task 6.3, D6.3) and the distinct 

stakeholder segments and their needs (Task 6.1, D6.1) as well as the findings of our 

value chain analysis (Task 6.2, D6.2), we have identify four distinct service categories 

for IoT Lab, as it can be seen in Figure 5. These services are:  

(1) D-service (Default service): free IoT Lab usage for individual users, with 

quality control/validation processes,  

(2) B-service (Basic service): quality control and basic supporting services for 

experienced research groups (i.e., Universities, research institutes) with a small 

fee, 

(3) E-Service (Extended service): quality services in addition to extended 

(end-to-end) experimentation support  (Experiment-as-a-Service) for start-ups 

and small companies as well as public authorities with a medium service fee 

and finally  

(4) P-Service (Premium service): which includes in addition to E-Service 

offering specialised experimenter services, specialised content and tools, 

supporting services for experimentation process, consultancy, SLA and other 

services, targeting the needs of large corporations interesting in utilising the IoT 

Lab platform. The platform maintenance, updates and enhancements will be 

horizontal services.  

 

Figure 5: IoT Lab Service Categories 
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An overview of the IoT Lab business model elements (as depicted via the service 

offerings) includes the following: (1) TaaS - Testbed as a Service; (2) CaaS- 

Crowdsourcing & Crowdsensing as a Service; (3) EaaS – Experimentation as a 

Service and (4) IaaS – Innovation as a Service.  

These elements will enhance the value of the IoT Lab platform, as identified in our 

value chain analysis (D6.2) and will facilitate the creation of value for IoT Lab and the 

society. Given that the largest segment of our stakeholders will utilise the free-service 

offering (“D-service”: 60% of our users), we foresee that the revenue generating 

segments will account for 40% of our user group and will be distributed across the 

services offering that IoT Lab will provide (see Figure 6), given their specialised 

needs (this is based on our findings with the user segments, in the course of our 

analysis T6.1, D6.1).  

 

Figure 6: IoT Lab Service Categories and Stakeholder Segment Distribution 

 

4.4 IoT Lab Social Business Model   
 

Based on the finding of our analysis in the course of D6.3, the IoT Lab business 

model is a “social IoT business model” that focuses on the impact that IoT Lab 

creates for the crowd participants, its stakeholders, the charities that participate in the 

IoT Lab (direct beneficiaries) as well as the wider community rather than the profits 

that it creates for IoT Lab.  

This aligns with the "social good business approach" IoT Lab partners have adopted 

and which allows the IoT Lab community members to allocate the points/credits 

collected by participating in experiments to a charity of their choice, out of a list that 

will be provided by the platform. This approach is based on the working assumption 

that a research sponsor provides a budget for an experiment, out of which a small 

amount of the budget (“social revenue distribution”) will be used for the platform 

maintenance and the rest will be allocated to the users so that they can in turn re-
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allocate them to the charities proportionally to their point/credit distribution.  

The IoT Lab partners have considered the possibility to donate the majority of their 

revenues to charities. Anchored in this decision and based on our analysis, the 

optimal social revenue distribution percentage was identified which is: 40% IoT Lab 

and 60% donations. As such, the total amount that could be donated to charities 

during the first five years of the IoT Lab operations, can reach the amount of 2.4 

million Euros, which constitutes a high social impact for the IoT Lab ecosystem.  

 

 

Figure 7: The IoT Lab Social Business Model  
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4.5 Positioning IoT Lab & Crowd-driven IoT Experimentation 

Having examined the micro-context of IoT Lab, as an innovative crowd-driven 

experimentation and research infrastructure, we can now position it across the 

conceptual framework of Test and Experimentation Platforms (TEPs) 1  that exist 

throughout Europe.  

Ballon et al [5] presented such a holistic conceptual model that distinguishes and 

classifies existing Test and Experimentation Platforms (TEPs); a model that is 

anchored upon the work of [31] who provided the first systematic overview of 

innovation facilities.  

In particular, [5] presented the framework that describes six distinct types of TEPs, 

namely: (1) prototyping platforms (including usability labs, software development 

environments), (2) testbeds, (3) field trials, (4) living labs, (5) market pilots, and (6) 

societal pilots. These types can be extended with the emergent form of platform that 

IoT Lab represents, namely “crowd-driven research and experimentation 

infrastructures” (see Table 2). 

 

Table 2: Typology of test and experimentation platforms 

Type of test and 

experimentation 

platform 

Definition 

Prototyping 

platform 

A design and development facility used prior to mass 

production and resulting in the first proof-of-concept of a 

new technology, product or service. 

Testbed A standardized laboratory environment used for testing 

new technologies, products and services and protected 

from the hazards of testing in live or production 

environment. 

Field trial A test of technical and other aspects of a new 

technology, product or service  

Living Lab An experimentation environment in which technology is 

given shape in real life contexts and in which (end) 

users are considered “co-producers” 

                                              
1 In their paper, Ballon et al [5] introduce the generic term of ‘test and experimentation 
platforms’ (TEPs) to indicate all facilities and environments for joint innovation including 
testing, prototyping and confronting technology with usage situations. 
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Market pilot  A pilot project in which new products or services that are 

considered to be rather mature, are released to a certain 

number of end users in order to obtain marketing data or 

to make final adjustments before the commercial launch.  

Societal pilot  A pilot project in which the introduction of new products 

and services into a real-life environment is intended to 

result in societal innovation 

Crowd-driven 

research and 

experimentation 

infrastructures –

IoT Lab 

A crowdsourcing infrastructure that extends IoT testbed 

infrastructure and enables multidisciplinary research and 

experimentation as well as market assessment by the 

crowd-participants.   

(Source: Adapted from [5]) 

 

The generic conceptual framework of test and experimentation platforms, presented 

by [5], considers three key characteristics of such infrastructures, namely: (a) 

technological readiness (also considered by [31]), examining the technological 

maturity of the technologies or applications (i.e., mature that are almost market ready 

or more immature ones) - horizontal axis of the model, (b) focus that varies between 

two extremes, focus on testing technology to a focus on the design aspects (i.e., is 

the focus on identifying the extent that the technology works properly in technical 

terms or the focus is how the technology should look like) – vertical axis, and finally 

(c) the degree of openness ranging between in-house R&D activities to open 

platforms, as illustrated in Figure 8.  

 



D6.4 Economic Impact Analysis                                                                                      

 

  
28 

 

  

 

Figure 8: Positioning IoT Lab across  

(Source: Adapted from [5]) 
 

As it can be seen IoT Lab is positioned in the middle of the framework integrating a 

wide range of aspects of other test and experimentation platforms. Hence, IoT Lab 

covers a wide range of abilities that target different user needs in a single platform, 

supporting innovation creation and innovation commercialisation while at the same 

time involving the user in the innovation process. This creates a unique value added 

for this type of infrastructures as they facilitate multi-purpose usage associated with 

higher value for its users.  
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5 Economic Impact Analysis – Theoretical Foundation  

5.1 Measuring Economic Impact    

This section explores the different evaluation methods both in the finance and the 

ICT domain. It provides a brief review and comparative analysis of the key 

methodologies aiming to facilitate the selection of the most appropriate method for 

the IoT Lab impact assessment (based on its suitability for the specific assessment).   
 

5.1.1 Overview of Generic Impact Assessment Methods  
 

Evaluation methods that preform impact assessment exhibit a wide variety. [6] 

identified 65 methods for IT-oriented investments that differ in the level of detail, 

stakeholder orientation and data requirements. Selecting the right method is critical 

for the impact assessment, as the evaluation accuracy and success are dependent 

on the technique’s suitability as well as the thoroughness with which it is applied [7].  

For the purposes of this deliverable the sections that follow present some of the key 

impact assessment methods are examined, namely:  

o Generic impact assessment methods which primarily use monetary valuations: 

(a) Financial Impact methods, (b) Cost-Benefit Analysis (CBA), (c) Cost-

Effectiveness Analysis (CEA), (d) Multi-Criteria Analysis (MCA) and (e) Risk 

Analysis (RA). An overview of these methods is provided in the sections that 

follow.  

o Economic impacts assessment methods: are effects on the level of economic 

activity in a given area and are viewed in terms of the following 

o Impact assessment methods for research infrastructures (RIs) and innovative 

ICT research projects 
 

5.1.1.1 Financial impact methods  

The traditional financial methods for impact assessment (i.e., ROI – Return on 

Investment, ARR – Accounting Rate of Return, Discounted Cash Flow methods (IRR 

– Internal Rate of Return, NPV – Net Present Value) focus upon the comparison of 

alternative projects by estimating the monetary returns and costs over time, 

integrating the time value of money.  

Each of these methods has limitation in addition to subjective elements. For example 

the NPV method does measure the size of the project under consideration, while the 

IRR method, at times can provide conflicting answers when compared to NPV. One 

of the key limitations of these methodologies relates to the fact that they tend to focus 

on the monetary elements and the intangible elements of a project (either cost or 

benefits) are not taken into consideration.  
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5.1.1.2 Cost Benefit Analysis (CBA)  

Cost-benefit analysis is a methodological process that focuses upon the estimation 

and comparison of the costs and benefits of a project or a number of projects. CBA 

facilitates the assessment of a project or alternative projects in order to facilitate 

economic decision-making.  

This method also focuses upon the monetary values associated with the expected 

benefits and expected costs of one or more projects (adjusted for the time value of 

money) in order to directly compare them so as to identify the most profitable option. 

Net present value acts as a common basis that facilitates such comparisons. As 

such, all the monetary flows (benefits or costs) that occur over time and potentially 

during different points in time are expressed in terms of their net present value.  

According to [8], the shortcoming of CBA relate to the fact that via this method 

projects are deemed economically acceptable and other benefits are not measured 

accurately. In addition the process of identifying and quantifying costs and benefits 

which may entail potential inaccuracies that will eventually lead to inaccurate 

analyses and consequently a higher degree of risk in decision making. In addition 

difficulties exist with the definition of the social discount rate as well as with the 

difficulty in the quantification of some important benefit components [9].  

 

5.1.1.3 Cost Effectiveness Analysis (CEA)  

Cost effectiveness analysis (CEA) is a method that aims at calculating the costs 

needed to achieve a fixed objective and choosing the option(s) that reach the goal 

with lower costs. It essentially compares the relative costs and outcomes (effects) of 

a set or more different activities. CEA is an alternative form of cost benefit analysis as 

it relates the costs of a program to its key outcomes or benefits. As opposed to CBA, 

this method is used when the need for a project has been identified and it is critical to 

identify the best method for achieving it. In some cases, CEA tends to be preferred 

over CBA as it overcomes some key constraints such as the fact that it does not 

necessitate all costs and benefits to have monetary values, among others.  

The key shortcoming of CEA is it does not resolve the choice of the optimal level of 

benefits and that it concentrates on single type of benefit (e.g., indented effect of the 

measure) while excluding potential side effects [9].  

 

5.1.1.4 Multi Criteria Analysis (MCA) 

Multi-criteria analysis integrates a wide range of analytical approaches that all focus 

on combining the negative and positive impacts into one framework that will facilitate 

comparative examinations of different scenarios/projects and eventually to accurate 

decision-making (multi-criteria decision making). As such multi-criteria analysi 

enables multi dimensional decision-making for projects/scenarios with limited 

information in relation to a number of different impacts and with information that is in 

different formats [9].  
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The key criticism associated with MCA relates to the fact that: (a) the elements of 

subjectivity are included in this approach, such as the subjectivity in estimating the 

relative importance weights that will be linked to criteria; (b) the combination of 

different types make MCA unable in some cases to show whether the benefits 

outweigh the costs; (c) the time preferences may not always be reflected in this 

approach [9]. 

 

5.1.1.5 Risk Analysis (RA) 

Risk analysis is an evaluation approach that assesses the risk associated with the 

occurrence of undesirable events and the potential consequences. RA may also 

include techniques in addition to risk assessment (risk identification, evaluation, and 

probability and severity measurement), such as risk characterisation, risk 

communication, risk management and risk policy significantly impacting decision 

making that will essentially reduce risk. 

The shortcomings of this method relate to the fact that: (a) the impacts of risk may be 

diverse and unequal, (b) RA does not usually involve cost assessment of the different 

costs that will occur if an undesirable event does occur, (c) it does not entail for 

positive or negative impacts in addition to risks [9]. 
 

5.1.1.6 Comparison of Analytical Methods 

Having reviewed some of the key generic impact assessment methods we now 

provide a direct comparison that presents the advantages and disadvantages of each 

approach, as it can be seen in Table 3. 

Table 3: Comparison of the different methods 

 Advantages Disadvantages  

Financial impact 
methods 

o The traditional financial 

methods for impact 

assessment, such as: ROI – 

Return on Investment, ARR – 

Accounting Rate of Return, 

Discounted Cash Flow 

methods (IRR – Internal Rate 

of Return, NPV – Net Present 

Value) focus upon the 

comparison of alternative 

projects by estimating the 

monetary returns and costs 

over time, integrating the time 

value of money.  

o Each method has its own 

limitations. For example the 

NPV method does measure the 

size of the project under 

consideration, while the IRR 

method, at times can provide 

conflicting answers when 

compared to NPV.  

o One of the key limitations of 

these methodologies relates to 

the fact that they tend to focus 

on the monetary elements and 

the intangible elements of a 

project (either cost or benefits) 

are not taken into 

consideration.  
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 Advantages Disadvantages  

CBA – Cost-
Benefit Analysis 

o It is the most comprehensive 

analytical method for impact 

assessment since it accounts 

for all (negative and positive) 

effects and it enables the 

analyst to compare the path of 

costs with the path of benefits 

of the proposed regulation over 

time.  

o It calculates those effects on 

society as a whole (e.g., 

business, consumers, 

governments, health, 

environment) having social 

welfare in mind.  

o CBA can also be used to rank 

alternative proposals in terms 

of their net social gains (or 

losses).  

o It is difficult to establish certain 

effects for which no quantitative 

or monetary data exist.  

o Other difficulties include the 

definition of the social discount 

rate. In fact, some important 

benefit components may not be 

quantified and consequently 

given less weight. While 

methods exist that try to value 

intangible impact (e.g., 

environmental or health 

benefits), these generally rely 

on critical assumptions, which 

implies the results may be 

highly uncertain.  

 

CEA – Cost-
Effectiveness 
Analysis 

o It is used in cases where it is 

difficult to express benefits in 

monetary terms 

o CEA can be useful as a 

comparative tool when there 

are a number of alternative 

measures under consideration, 

which are expected to have the 

same outcome. 

o It does not resolve the choice 

of the optimal level of benefits  

o CEA concentrates on a single 

type of benefit (which is the 

objective that needs to be 

reached), namely the intended 

effect of the measure, 

excluding possible side effects 

o CEA provides no assistance as 

to whether a regulatory 

proposal would provide net 

gains to society 

MCA – Multi-
Criteria Analysis 

o MCA recognises multi-

dimensionality of sustainability, 

and allows for different types of 

data (i.e., monetary, 

quantitative, qualitative) to be 

compared and analysed under 

the same framework with 

varying degrees of certainty 

o It is a means of simplifying 

complex decision-making 

tasks, which may involve many 

stakeholders/decision-makers, 

a diversity of possible 

outcomes and sometimes 

o MCA includes elements of 

subjectivity, especially in the 

weighting space where the 

analyst needs to estimate 

relative importance weights to 

attach to the criteria.  

o Also, because of the mix of 

different types of data, MCA 

cannot always show whether 

the benefits outweigh the costs.  

o Finally, time preferences may 

not always be reflected in MCA.  
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 Advantages Disadvantages  

intangible criteria by which to 

assess the outcomes 

o MCA provides a transparent 

presentation of the key issues 

at stake.  

o It allows for distributional issues 

and trade-offs to be clearly 

outlined 

RA - Risk 
Analysis 

o Scientific assessments of risks 

make crucial contributions to 

regulatory decisions, especially 

in the areas of public health 

and safety, environmental 

protection, resource 

exploitation, wealth creation, 

innovation and national 

security, indicating whether the 

policy will be effective in 

significantly reducing risks.  

o Risk impacts may be diverse 

and not commensurate 

o RA does not normally involve 

and assessment of the costs 

likely to occur if the undesirable 

events does happen.  

o Nor does it take account of any 

negative and positive impacts 

other than risks that may be 

linked to the proposed 

measures to deal with the risk 

and/or its consequences.  

 (Source: Adapted from [9]) 
 

It becomes apparent that all methods present a number of advantages and 

disadvantages and depending on the analytical needs of each project the research 

should identify the method that aligns better with the specifications of each project.  
 

5.1.2 Economic impact methods   

Economic impact analysis (EIA) considers the effect (economic impacts) on an event 

or activity on the economy in a specific area ranging from micro (neighborhood, city) 

to macro (region, globe) level. Typically an EIA measures the change in economic 

activity between two scenarios, a factual scenario – one that assumes that the 

economic event occurs and a counterfactual scenario – that assumes that the 

economic event does not occur. Consequently the analysis can examine the impact 

either before (ex ante analysis) or after (ex post analysis) the event.  

Economic impacts are the effects on the level of economic activity in a given area 

and are viewed in terms of the following indicators (i.e., indicators of improvement in 

the economic well-being of an area): (1) business output (or sales volume), (2) value 

added (or gross regional product), (3) wealth (including property values), (4) personal 

income (including wages), or (5) jobs [10].  

Some of the various measure of the economic impacts are: (a) total employment, (b) 

aggregate personal income, (c) value added and (d) business output and (e) property 

values. Total employment denotes the number of additional jobs that are created by 
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the economic growth. Although, this is one of the most widely used measures its 

shortcomings relate to the fact that job counts do not reveal the quality of 

employment opportunities, and it is difficult to make comparisons to costs (i.e., public 

costs, private costs) incurred for attracting those jobs.  

Aggregate personal income increases with increases in pay levels and/or additional 

workers are hired. Either or both of these conditions can occur as a result of business 

revenue growth [10]. This constitutes a reasonable impact measure of the potential 

impact of a project on personal income, if all the affected workers reside in the study 

area. Nevertheless this is considered to be an under-estimate of the actual income 

impact as net business income as some net business incomes generated may be 

paid out as dividends or reinvested in the local community, enhancing further the 

economic base of the area.  

Value Added is another measure of economic impact. It is usually equivalent to Gross 

Domestic Product or Gross Regional Product and is a broader measure that 

accounts for the full income effect. It essentially considers the sum of wage income 

and corporate profit that is generated in the area under examination. As opposed to 

aggregate personal income (a conservative measure), value added can be an over-

estimate of the actual income impact in a particular area.  

Business Output (revenue or sales volume) is considered to be the broadest 

measure of economic activity, as it generates the largest numbers [10]. In particular it 

integrates the gross level of business revenue as well as the net business income. 

The shortcomings of this measure relate to the fact that it does not differentiate 

between high and low value added activity.  

Another measure of economic impact is the property values. Property values 

measure the increase in total property values, and is therefore considered to be a 

reflection of generated income and wealth (personal and business level) [10]. 

However, according to [10], “it would be double counting to add property value 

impacts to income or value added impacts. The sections that follow present a brief 

overview of the key economic impact assessment methodologies, such as input-

output model and multiplier effect.  

 

5.1.2.1 Input-Output Model (IOM) 

The input-output model (IOM model), invented by Wassily Leontief in 1927 [11], is an 

economic impact assessment methodology that relies upon the on inter-industry 

relationships within an economy so as to determine how effects in one industry will 

impact other sectors. This quantitative model explores the interdependencies that 

exist between the different industries (i.e., a network of interdependencies) and upon 

which their total production depends. As such these inter-industry relationships within 

an economy, indicate how output from one industry essentially becomes input to 

another industry.  

https://en.wikipedia.org/wiki/Industry
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Input-output analysis enables us to identify how a change in demand for one 

industrial sector affects the entire economy. An inter-industry matrix is created where 

column entries typically represent inputs to an industrial sector, while row entries 

represent outputs from a sector. Thus, this table indicates the dependency level of 

each sector on every other sector, both as a consumer of outputs as well as a 

supplier of inputs. Consequently, input-output analysis facilitates the estimation of 

how an increase in demand for a product of one industry could potentially impact 

other industries as well as the broader economy. 

The shortcomings of this model relate to the fact that the impact is often 

overestimated due to the nature of the assumptions. In addition, it does not cover the 

dynamic impacts over time and it does not provide the means for “directly assessing 

impacts of projects or programs affecting relative costs or locational competitiveness” 

[10]. Furthermore, although input-output analysis is a value-adding approach for 

estimating the effects of new policy proposals or changes in spending will have within 

an area, it is based a strict assumptions “that need to hold for the analysis to be 

valid” [12].  

 

5.1.2.2  Multiplier Effect  

Income from existing production may also create demand, as consumption will be 

impacted by changes in the household post-tax income. This change will result in a 

“multiplier effect” beyond the immediate suppliers of an initial industry. As such a 

change in the demand will create a greater change in production, attributable to 

effects caused by the reactions of consumers. 

The multiplier effect is applied in the context of spending/sales, income and 

employment effects ([13], [14]). Three types of multipliers are used in order to 

measure the potential impact across the economy, these are:  

(1) direct multipliers,  

(2) indirect multipliers and  

(3) induced multipliers 

Direct multipliers measure the direct impacts, that is changes that occur in business 

activity as a result of the operations and activities of a project, or public/private 

investment. Similarly, indirect multipliers measure the indirect impacts that emerge 

from changes in activity for suppliers (i.e., companies providing inputs such as goods 

and services to businesses) of the businesses. This positive economic impact 

creates the “ripple effect” in the economy. Finally, the induced multipliers measure 

induced impacts that emerge from changes in spending on goods and services as a 

result of changes to the payroll of the directly and indirectly affected businesses. The 

indirect and induced impacts are usually referred to as “secondary impact” [14].  

According to [15] the limitations associated with the usage of these effects relate to 

the fact that: (a) some potential multiplier effects may represent transfer or 
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displacement effects, (b) leakage: as some non-monetary benefits  (i.e., enjoyment 

and utility gained) may not have a local character as they may be enjoyed by visitors 

who can not be included while calculating the project benefits, (c) some of the 

benefits of the increased demand for business may be associated with costs for 

residents in an area (i.e., consumers may face increase competition for goods and 

increased prices) and finally (d) local area multiplier effects may be relatively small 

given the fact that quite a few businesses are owned by non-residents which 

indicates that some of the accrued benefits  will be outside the local area.  

 

5.1.3 Impact assessment methods of Research Infrastructures (RIs)  

Having examined some of the most important “traditional impact assessment 

methodologies” we now examine some emerging methodologies that aim to address 

the needs of technologically-advance projects such as IoT Lab.   

As such acknowledging IoT Lab’s definition as an innovative, technologically-

advanced “multidisciplinary experimental infrasturcture”, we now examine the 

impact assessment methodologies that are used specifically for Research 

Infrastructures (RIs)2. Our analysis identified a number of emerging methodologies 

that are commonly used for assessing the economic, and social impact 

assesssments of RIs. In interesting findings is that quite a few of these approaches 

have resulted out of EU funded projects targeting the specialised needs of innovative 

and technologically-advanced research facilities.  

These approaches vary from more generic ones that are apllicables for RIs as well as 

other projects (such as the EC Impact Assessment Guidelines [16] and the Horizon 

2020, Common Strategic Framework (CSF)) as well as RI specific addressing the 

needs of these innovative research-driven infrastructures (such as FenRIAM 

methodology, the socio-ecoconomic value added of RIs [17], SEQUOIA methodology, 

and EVARIO methodology). The sections that follow provide an overview and 

comparison of these methodologies.   

    

5.1.3.1  The EC Impact Assessment Guidelines  

The EC impact assessment guildelines [16] focus upon the effects of the economic 

and social impacts. This approach aims to prepare evidence for political decision-

makers regarding the advantages and disadvantages of pontetial policy options by 

assessing their potential impacts.   

As denoted by EC, there are six key analytical steps that are needed in order to carry 

out an extended analysis, which include: (1) Identify the problem, (2) Define the 

objectives, (3) Develop main policy options, (4) Analyse the impacts of the options, 

                                              
2 RIs are very complex and multi-face entities and this very element makes it difficult for a 
comprehensive definition to be reached.  For this reason we use the definition put forward by 
the European Commission on its websites dedicated to RIs [18].  
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(5) compare the options and (6) outline policy monitoring and evaluation. The impact 

assesssment per se is a shorter approach composed by 3 steps that integrate the 

following analytical processes:  

a. Identification of economic, social and environmental impacts  

b. Qualitative assessment of the more significant impacts  

c. In-depth qualitative and quantitative analysis of the most significant 

impacts 

Although more generic in scope and with an orientation in political decision making, 

although it can be utilised in project-oriented cases, this methodology is a well 

structured and documented one that examines not only economic but social impacts 

as well.  

 

5.1.3.2  Horizon 2020 - Common Strategic Framework (CSF) 

The Horizon 2020 /Common Strategic Framework (CSF) is a methodology that 

focuses on “ex-ante” impact assessment of EU research projects in technology 

advanced thematic areas (such as nanosciences and nanotechnologies, etc) and 

European technology platforms [19]. 

According to H2020/CSF the research impacts are grouped into three main impact 

categories: (a) Scientific impacts, including knowledge creation and contribution to 

the European Research Area objectives; (b) Economic or industrial impacts, such as 

innovation, increasing competitiveness, increasing R&D investment or effects on the 

labour market and (c) Societal and environmental impacts: how grand challenges are 

addressed by research.  

The analytical approach is a 3-step one, which includes the following activities: (1) 

identification of the Scientific impacts (knowledge creation and contribution to the 

European Research Area objectives), (2) identification of the Economic or industrial 

impacts (impact on innovation, impact on competitiveness, impact on R&D 

investment- financial leverage effect and impact on human resources and the labour 

market) and finally the (3) identification of the Societal and environmental impacts.  

 

5.1.3.3  SEQUOIA Methodology 

SEQUOIA is a self-assessment methodology of the socio-economic impact of 

Software-as-a-Service (SaaS) and Internet of Services (IoS) research projects. 

Developed in the course of an EU-funded research, SEQUOIA was based on 

empirical analysis via the assessment of 30 existing projects in the area. Aiming to 

assist research projects to apply this methodology for assessing the socio-economic 

impacts of their projects, SEQUOIA so as to identify both monetizable impacts but 

also non-monetizable impacts such as knowledge creation and sharing, and social 

capital, among others. This is based on SEQUOIA’s assumption that in order to 

develop an effective socio-economic impact assessment methodology it is important 
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to integrate both social and economic dimensions of potential impact ; an assumption 

that was subsequently verified and validated through theoretical and empirical 

analysis.  

Placing emphasis upon the ex-post assessment, SEQUOIA’s methodological 

approach follows five distinct steps (see Figure 9), which are : 

a. Mapping the areas of impact (i.e., drivers, stakeholders and 

expected impacts)  

b. Baseline identification: defining the case of ‘no action’ (baseline 

scenario) and description of this scenario 

c. Ex-post scenario description  

d. Impact indicators: Measuring or estimating impact indicators for the 

ex-post scenario and baseline  

e. Final assessment analyses  

 

The SEQUOIA final analysis entails the estimation of a new measure named Return 

of Research Investment index (RoRI). RoRI is an indicator that represents the 

global project impact according to the SEQUOIA assessment estimates and it has 

been based on four existing methods, namely: Traditional financial methods, Cost 

Benefit Analysis (CBA), Cost Effectiveness Analysis (CEA), and Multi Criteria 

Analysis (MCA). 

 

 

Figure 9: SEQUOIA impact assessment process 

 

SEQUOIA constitutes an solid, empirically validated, impact assessment 

methodology for identifing the the socio-economic and environmental impact of 

technologically advanced research projects (i.e., IoS, SaaS and similar projects). It is 

does not aim to assess the macro-economic impact of research projects (e.g. on 

growth - GDP) but it rather focuses upon the evaluation of the micro level impact, the 

potential benefits deriving to project partners, to final users, and to the whole society 

from the implementation of the research and the exploitation of the resulting 

products. Furthermore, SEQUOIA is based on the “combined use of different 
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techniques in order to overcome the limits of each single method and in order to 

gather quantitative and qualitative data within the same analytical framework” ([20], 

p: 7). As such it constitutes a very relevant approach for assessing the impact of IoT 

Lab.  

 

5.1.3.4  FenRIAM Methodology 

Developed in by the EU funded RIFI (Research Infrastructures Foresight Impact) 

project (FP7), FenRIAM – Foresight enriched Research Infrastructure Impact 

Assessment Methodology constitutes a coherent methodological framework with a 

clear procedure, instructions, recommendations and tools to conduct such an 

assessment for RI and RI projects across various types of RIs and regional contexts. 

In particular, FenRIAM focuses upon the socio-economic impact assessment of 

Research Infrastructures, aiming to support decision-makers in relation to RIs. 

This methodology considers diverse RI projects and provides a number of use cases 

to address their specifications, across distinct situational conditons namely: (1) Ex-

ante estimation for a single RI; (2). Ex-ante estimation of two or more competing host 

sites for the same RI; (3) Ex-ante estimation of two or more competing RI projects in 

the same host region; (4) Ex-post evaluation of socio-economic impacts for an 

existing RI; and (5) Ex-ante estimation of SE impacts for an existing RI.  

FenRIAM methodology, as presented in Figure 10, entails an 8-step approach, 

integrating different roles and responsibilities for different actors in the process of 

evalutation. In particular, the first two steps of the process are the decision maker’s 

responsibility and the rest are for the applicant. This process includes:  

 Use cases  

 Scoping (time horizon, spatial extension) 

 Understanding the RI and the Region 

 System dynamics 

 Impact assessment 

 Risk assessment 

 Alternative developments  

 Reporting  

 

FenRIAM constitutes a comprehensive collection of instruments with guidance and 

recommendations for a solid SE impact assessment. However, tailoring each 

assessment based on the project needs is critical, so as to understand the 

complexity and the specifities of each project under examination.  
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Figure 10: The FenRIAM process 

 

5.1.3.5  Socio-Economic Value Added of RIs  

Another impact assessment methodology is the one presented by [17]. This 

approach assesses the ex-ante socio-economic impacts of Research Infrastructures 

(RIs) aiming to ensure that the invested funds in research and innovation 

infrastructures are wisely invested and that funded/co-funded projects fulfill their 

objectives.  

Brottier adopts a five step approach that entails the following :   

- Stakeholder identification  

- Definition of the stakeholder objectives 

- Definition of benefit indicators 

- Measure benefits: quantities 

- Measure benefits: values 

This methodology assesses the socio-economic return of RIs however, as the author 

mentions, it is important to acknowledge that not a single “true” rate of return exists, 

as expert subjectivity may result in diverse results for a given project. This is an 
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interesting, self-explanatory approach that could be further enriched with sufficient 

empirical evidence.  

 

5.1.3.6  EvaRIO Methodology 

The EvaRIO (Evaluation of Research Infrastructures in Open innovation and 

research systems) evaluation project3 is an EU funded project that developed an 

evaluation framework, methodology and indicators for Research Infrastructures (RIs) 

towards an open innovation and research environment. EvaRIO focuses upon the 

identification and measurement of the economic impacts of RIs, while it also provides 

guidelines for policy makers for the optimization of the resources dedicated to RIs.  

In particular the EvaRIO project adapted the “Beta approach” of evaluation of the RIs, 

which is a micro-based and actor-based one. Despite its limitations towards coverage 

and theoretical assumptions, this approach allows the mapping of the “possible 

effects and impacts of RIs as well as some indications of possible methods to be 

used to evaluate them, and proposes some approaches aiming at evaluating a 

limited set of these effects and impacts with specific methods and metrics” [21].  

The EvaRIO framework defines four distinct sets of effects, namely: (1) direct effects, 

(2) capacity effects, (3) effects on performance, and (4) indirect effects. The relation 

between these distinct effects can be seen in Figure 11.  

 

Figure 11: The Relation between the different effects in the EvaRIO approach 

(Source: [21]) 
 

In addition, it examines three main categories of actors: (a) RI operator(s), (b) RI 

supplier, and (c) RI users. This results into 12 different sub-sets of effects (typology 

of effects), as it can be seen in Table 4.  

                                              
3
 EVARIO evaluation project (FP7 project), 2012 http://evario.u-strasbg.fr/the-project 

http://evario.u-strasbg.fr/the-project
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Table 4: Overview of the EvaRIO framework 

 

(Source: [21]) 
 

The EvaRIO methodology takes into account the dynamics of evolution of RIs. As 

such the different phases of the RI life cycle, namely: (a) Design/preparation, (b) 

Construction, (c) Operation, including maintenance, and (d) Closing 

down/recycling/decommissioning are acknowledged. This time variability is also 

integrated when examining the nature of resources that make up an RI (i.e., single-

site vs. multisite vs. virtual, scientific domain, RI cost, source of funding, RI age, etc.) 

as well as the dynamics of the RI network or broader ecosystem.   

This methodology is usually utilised for “ex-post” evaluations of RIs and it aims to 

fulfill the gap between three families of evaluations: (1) the classical assessment of 

the performance of RI operations (in terms of cost, productivity, access, quality, 

services etc.), related to monitoring activity; (2) the standard evaluation of the 

economic impact of building and operating RI, focusing on the direct, indirect and 

induced economic effects of RI and (3) the evaluation of societal and economic 

impacts of scientific achievements obtained by  the use of RIs (i.e., long term effects 

of scientific advances in a given scientific area).  
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5.1.3.7  Comparative Overview of the different IA methodologies for 
RIs 

Having presented briefly some of the most widely used impact assessment 

methodologies for Research Infrastructures (RIs) and technologically advanced 

research projects; we now provide a comparative overview.  

Based on our examination it becomes evident that a high degree of heterogeneity 

between the different approaches exists, providing diverse assessments of different 

effects. As it can be seen in Table 5, some are focused on “ex-post” evaluations (e.g., 

SEQUOIA, EvaRIO, Socio-economic value added), on “ex-ante” evaluations (e.g., 

H2020/CSF), where as others on both (e.g., FenRIAM).  

 

Table 5: Overview of IA Methods for Research Infrastructures (RIs) 

 

 

In addition, each methodology provides a distinct methodological approach with three 

to eight steps, targeting either the project owner(s) or distinct stakeholders, as in the 

case of FenRIAM whose process involves both the decision maker as well as the 

applicant (see Table 6). 

Our findings support the fact that there is a lack of a global analytical framework for 

impact assessment analysis for research projects and research infrastructures. This 
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intensifies the need to select a case-based methodology that aligns both with the 

needs and specifications of each case (i.e., their dynamic nature, time variability, etc.) 

as well as the types of effects or impacts that can be assessed (i.e., economic-

monetary effects only, non-monetary effects and diverse dimensions of impacts, etc.) 

and the life-cycle stage of the impact assessment process (i.e., ex-ante, ex-post 

evaluation).  
 

Table 6: Overview of the Methodological Approach of the different IA Methods for 

Research Infrastructures (RIs) 
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6 IoT Lab Economic Impact Assessment Framework  

Defining the Scope of the Impact Assessment Analysis for IoT Lab 

This section describes the economic modeling framework before moving into the 

actual IoT Lab impact assessment. As such we examine the scope of our analysis, 

the dynamic nature of the assessment and the time variability of the effects across 

the life-cycle of IoT Lab, as well as the relevance of impacts and effects. This process 

will facilitate the design of an analytical micro-level framework for the assessment of 

IoT Lab.  The sections that follow detail each of the aforementioned thematic areas. 

 

6.1 Defining the effects with regard to “Time” 

Following Rogers’ [22] “diffusion of innovations theory” that explains how, why, and at 

what rate new ideas and technology spread through cultures, we have classified the 

phases of the IoT Lab ecosystem life cycle into (see Figure 12):  

 

 

Figure 12: IoT Lab ecosystem phases 

 

1. Research and development phase  

a. The design-phase (research/design/evaluation) 

b. The implementation phase 

2. The operation phase  

a. Introduction (innovators (2.5%))  

b. Early stage (early adopters (13.5%): growth-low adoption) 
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c. Middle stage (majority (early majority (34%) and late majority (34%)): 

maturity-high adoption) 

d. Late stage (laggards (16%): medium/low adoption) 
 

As such for the IoT Lab project it is necessary to distinguish two classes of impacts 
and effects:  

- Project lifetime: Impacts and effects, which occur during the “project lifetime” 

such as design and implementation phase (Research and Development) 
 

- Beyond project lifetime: Impacts and effects, which occur “beyond the 

project lifetime” such as the operation phase 

 

6.2 Classification and relevance of impacts and effects  

6.2.1 Classification of effects  

Impact assessments can occur in two stages either before (ex-ante) or after (ex-post) 

the time zero of the project, as it can be seen in Figure 13. Ex-post assessment 

involves the impact assessment during the research and development phase of the 

project (IoT Lab project lifetime), which essentially describes the innovation creation, 

and implementation phase. Ex-ante assessment involves the impact assessment 

during the diffusion and adoption phase of the project (post project expiration), which 

describes the innovation multiplication phase. 

 

Figure 13: IoT Lab impact assessment in relation to the phase, the diffusion and 
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adoption of an innovation 

 

As such we see that during these two phases, IoT Lab evolves from an EU-funded 

project into a crowd-driven, virtual research infrastructure (IoT Lab Association). 

Consequently, its impact will be different during these two periods. The achieved 

impacts of the IoT Lab project will be identified via the ex-post assessment at the end 

of the project. Where as the expected impacts of the IoT Lab virtual research 

infrastructure can vary between distinct maturity phases:  

(a) effects during the early stages (introduction, early stages),  

(b) effects during the middle stages (middle stage) and  

(c) effects during the late stage (decline stage) as it can be seen in Figure 14.  

 

Figure 14: Classification of IoT Lab effects 

 

6.2.2 Defining the relevance of impacts and effects 
 

The value added potential of IoT Lab is envisioned to differ depending upon the stage 

of the life cycle of the ecosystem (i.e., during the EU-funding period, beyond the EU-

funding period). As it can be seen in Figure 15, this value added potential is expected 

to grow steadily after the project expiration phase.  

Having already created and implemented an innovative crowd-driven IoT ecosystem 

during the course of the project (innovation creation and implementation process in 
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the course of the project lifetime), during the post-project expiration phase (post IoT 

Lab project phase), innovation multiplication is expected to occur.  

 

Figure 15: Envisioned IoT Lab Value Added Framework  
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6.3 The IoT Lab IA Framework 

Based on our preceding analysis (contextual and theoretical) and the specifications 

of our study as well as the importance of providing a “realistic” assessment of the 

economic impact of IoT Lab we have adopted a holistic approach. This approach 

places emphasis upon the different dimensions of the IoT Lab ecosystem, as it 

evolves across time from an EU-funded research project into a self-funded entity of 

social value. This dynamic dimension distinguishes our assessment analysis into two 

key phases, as it can be seen in Figure 16, namely:  

1. Part I: Ex-post impact assessment of the IoT Lab project (research & 

development impact) 

The initial part of our analysis will assess the impact of the IoT Lab project 
“after” the formal end of its EU-funding period (research and development 
phase) 

 

2. Part II: Ex-ante impact assessment of the IoT Lab ecosystem (innovation 

impact) 

This second part of our analysis will assess the impact of the IoT Lab 

Association “before” the formal operation of the Association. As such it will 

essentially aim to forecast in advance the potential effects of IoT Lab.  

 

Figure 16: IoT Lab Impact Assessment Framework 
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7 IoT Lab Economic Impact Assessment Analysis 

Our contextual (see sections 4, 5) and theoretical analysis (see section 6) facilitated 

the definition of the IoT Lab impact assessment framework, which was presented in 

the previous section. In accordance with these findings we will now proceed with the 

analysis of the two distinct types of impact assessments for IoT Lab, namely:  

Part I: Ex-post impact assessment of the IoT Lab project  

The “research and development impact” of IoT Lab will be examined by 

assessing the impact of the IoT Lab project  “after” the formal end of its EU-

funding period (research and development phase) 

 

Part II: Ex-ante impact assessment of the IoT Lab ecosystem  

The “innovation impact” of IoT Lab Association will be considered by 

assessing the impact of the IoT Lab ecosystem “before” the formal operation 

of the IoT Lab ecosystem as a non-profit entity; forecasting this way the 

potential effects of IoT Lab.  

The sections that follow detail each of these two cases.  

7.1 Selection of Methodological Approaches for the IoT Lab Impact 
Assessment  

 

Our review of the theoretical foundations of the economic impact analysis (see 

Section 0) identified a lack of a global analytical framework. In particular, traditional 

methodologies (i.e., generic methods, economic impact methods) in the area provide 

well-established approaches, which present a number of advantages and 

disadvantages. On the other hand, emerging methodologies, such as the ones 

utilised for assessing the impacts of Research Infrastructures (RIs) and 

technologically advanced projects, account for a number of effects that go beyond 

“monetary benefits” while at the same time allow for dynamic assessments that are 

based on few assumption (and less strict ones in comparison to traditional methods) 

thus providing a more “realistic” and “holistic” impact assessment.  

The absence of one correct model intensifies the need to identify a method that 

aligns better with the specifications of each project. A project/case-based 

methodology that will align with the needs and specifications of each project (i.e., 

their dynamic nature, time variability, etc.) as well as the types of effects or impacts 

that can be assessed (i.e., economic-monetary effects only, non-monetary effects 

and diverse dimensions of impacts, etc.) and the life-cycle stage of the impact 

assessment process (i.e., ex-ante, ex-post evaluation). As such the most relevant 

methodological approach for the:   

(a) “ex-post” assessment of the IoT Lab project is the SEQUOIA methodology ;  

(b) “ex-ante” assessment of the IoT Lab Association is the Horizon 2020 

/Common Strategic Framework (CSF) methodology. 
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7.2 Part I: Ex-post IoT Lab Impact Assessment  
 

The SEQUOIA methodology (see Section 5.1.3.3) is a self-assessment methodology 

of the socio-economic impact of ICT research projects (i.e., Software-as-a-Service 

(SaaS) and Internet of Services (IoS) projects, among others), that is based on a 

combination of different techniques so as to overcome the limits of each single 

method and in order to gather quantitative and qualitative data within the same 

analytical framework [20]. This methodology is based on a validated assumption that 

in order to develop an effective socio-economic impact assessment methodology it is 

important to integrate both social and economic dimensions of potential impact. As 

such it aims to identify both monetizable impacts but also non-monetizable impacts 

such as knowledge creation and sharing, and social capital, among others.  

The SEQUOIA methodological approach entails the following steps:  

Step 1: Mapping the areas of impact  

The first step of the SEQUOIA assessment aims to identify the project 

objectives so as to understand the project’s potential to generate some form of 

socio-economic value. Furthermore, the evaluator defines and map the 

stakeholders involved in the project, as well as the expected impacts (see 

Figure 17).  

 

Figure 17: SEQUOIA activities of Step 1 

(Source: [23]) 

 

Step 2: Baseline identification.  

The second step of this approach aims at collecting information regarding two 

scenarios on which the following indicators could be measured in a practical 

test (see Figure 18): 

a. One scenario (ex-post) is simply the output(s) of the project in a 

practical context of use; 

b. The other scenario is the baseline or ex-ante scenario (i.e. the situation 

before the project started). The ex-ante scenario will not provide just the 
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state of the art but it will describe a scenario with goods or services, 

either alternative, competitor or non-competitor, on the basis of which 

the improvements brought by the results of the project output(s) can be 

demonstrated. In brief, the ex ante scenario is the context in which the 

users “live” before the delivery of the outputs of the project under 

analysis  

 

Figure 18: SEQUOIA activities of Step 2a 

(Source: [23]) 

 

Step 3: Impact indicators 

Having conducted a comparative analysis of the two scenarios, defining their 

potential benefits we now proceed with the evaluation of the expected benefits. 

The process of the third step is the following: 

 conduct the experiment(s); 

 describe, through the use of appropriate indicators the situation "ex-

ante" and "ex-post" relative to the project; 

 calculate, for each indicator, the difference between the "ex-ante" and 

"ex-post" scenarios, in order to measure any improvements (or 

otherwise) generated by the project; 

 calculate, for each indicator variation, the equivalent economic value 

(where possible); and, 

 express MCA indicators with no equivalent economic values (e.g. 

qualitative impacts) in their specific metric 

The third step entails the use of appropriate indicators so as to describe the 

situation after project completion and after research output exploitation. For 

both the ex ante and ex post scenarios detailed information is gathered so as to 

quantify two kinds of impacts [23]:  

1. Economic impacts: as defined by SEQUOIA these impacts describe ‘the 

contribution that a project makes mainly to the competitive performance 

both of the project consortium and of the users of the research outputs’ (see 

Figure 19).  

a. Economic impacts are quite easily measurable and experienced 

relatively early by the various stakeholders. 
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Figure 19: Overview of Economic Impacts (SEQUOIA methodology) 

(Source: [20]) 

2. Social impacts: as defined by SEQUOIA these impacts describe ‘the 

contribution that a project makes, at any level of social interaction, to either 

the users or the direct and indirect beneficiaries of a project's outputs’ (see 

Figure 20).  

a. Social impacts are very difficult to measure in quantitative terms and 

may take rather a long time to be experienced by the stakeholders.  

 

Figure 20: Overview of Social Impacts (SEQUOIA methodology) 

(Source: [20]) 
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Step 4: Final Analysis, RORI Assessment 

The last step of the SEQUOIA methodology involves gathering all the generated 

and collected information from the three previous steps and with the use of a 

set of specific indices to conduct the performance evaluation and benchmarking 

of the projects. This step entails the following indicators:  

 Financial indicators are used for calculating the iROI index. 

 Economic indicators are used for calculating the xROI index. 

 The tROI index is then calculated by summing iROI and xROI. 

 The RORI index is final indicator, which is calculated as the weighted 

sum of both economic indices (iROI and xROI) and all the other 

qualitative/quantitative non-monetary indices expressed in their own 

units of measurement. 

Please note that a detailed overview of SEQUOIA indicators and indices is 

presented in the Appendix 2.1.  

7.2.1 Ex-post Analysis 
 

The SEQUOIA questionnaire is organized in 5 sections, namely: 
 

• Section A - Mapping the areas of impact 

• Section B - Baseline identification 

• Section C - Ex-post scenario description 

• Section D - Ex-post scenario quantification: economic impacts 

• Section E - Ex-post scenario quantification: social impacts 
 

The actual evaluation of IoT Lab across each of these sections is presented in detail 

in the Appendix 2.2 - 2.7. Based on this analysis we now present a number of finding 

in line with the SEQUOIA methodology and performance evaluation indicators.  

 

7.2.1.1  Cost of the baseline scenario  

The baseline scenario denotes (i.e., the situation before the project started) the 

situation with services, alternative ones (provided by competitors or non-competitors), 

in the absence of the project and its results.  

Our analysis in the course of WP6 and Task 6.2, enabled us to examined a number 

of competing initiatives (12 competing initiatives), which however presented an 

overall low degree of similarity with IoT Lab (see D6.2). Therefore, in order for a user 

to conduct an experiment with the closest possible criteria (IoT Testbeds, 

crowdsensing (opportunistic, participatory), crowdsourcing (public) and open 

innovation) as the one using IoT Lab then they would have to utilise two different 

services, that would provide partial coverage, as well as additional resources.  

Such a synthetic solution for one (assuming a minimum of 1 month of 

experimentation) for a University research could potentially involve the following 
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solutions:  

(i) Open innovation (Innocentive, IdeaConnection, Ye2.com, NineSigma) – 

Average cost = 15,000 Euro 

(ii) Crowdsourcing (Scistarter) - free (no advertising)/500 Euro per month (with 

advertising to increase crowd participation) 

(iii) Crowdsensing  

a. Opportunistic: APISENSE (closed platform, therefor additional 

resources would be needed) – Average cost Opportunistic = min. 1500 

Euros (1 month salary)  

b. Participatory: (Scistarter) - Average cost Opportunistic = free (assuming 

that we have already selected Scistarter for crowdsourcing purposes) 

(iv) IoT Testbeds  (FanTaaStic, OneLab, OpenLab, Fed4Fire) – Average cost 

= free  
 

Therefore the total cost of an alternative experimentation solution (baseline scenario) 

for a researcher would range between 16,500 to 17,000 Euros.   

The cost of IoT Lab basic experiment will be 265 Euros (during Year 1 of IoT Lab 

Association), based on our analysis in the course of Task 6.3 (see D6.3).  

 

Consequently the total saving for one experiment will be:  

16,500 – 265 = 15,785 Euros 

 

In order to be more precise, we need to multiply this benefit (15,785 Euros) by the 

number of IoT Lab users (assuming basic experiments with basic support only) and 

by the number of operations to be performed during one year by each user.  

Based on our analysis in the course of D6.3, it is assumed that the number of basic 

support users/experiments that can be sustained by IoT Lab (basic support service) 

are:  847.  

As such the cost for performing experimentation activities between the baseline and 

the ex-post scenario will be:  

15,785 * 847 = 13,369,895 Euros 

 

Please note that these cost savings relate only to basic support experiments via IoT 

Lab. The total number of experiments that IoT Lab can support (from a technical and 

business perspective) during the first year of its operations is assumed to be much 

higher.  

Following our analysis in the course of D6.3 (Task 6.3) the following types of services 

will be provided via IoT Lab tailored to the needs of the different stakeholders: 

(1) D-service (Default service): large number of experiments 

This service provides free IoT Lab usage for individual users, with quality 
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control/validation processes (target audience: individual researchers) 

(2) B-service (Basic service): 847 experiments 

This service provides quality control and basic supporting services for 

experienced research groups (i.e., Universities, research institutes) with a small 

fee.  

(3) E-Service (Extended service):  8 experiments  

This service provides quality services in addition to extended (end-to-end) 

experimentation support  (Experiment-as-a-Service) for start-ups and small 

companies as well as public authorities with a medium service fee and finally  

(target audience: micro and small companies) 

(4) P-Service (Premium service): 1 experiment 

 

This service provides in addition to E-Service offering specialised experimenter 

services, specialised content and tools, supporting services for experimentation 

process, consultancy, SLA and other services, targeting the needs of large 

corporations interesting in utilising the IoT Lab platform (target audience: medium 

companies).   
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7.2.1.2 Quantifying economic impacts 
 

The table that follows (see Table 7) provides an overview of the data generated for 
quantifying the economic impacts of IoT Lab. 
  
 

Table 7: Data needed for quantifying the economic impacts of IoT Lab 
 

Note: a detailed analysis is presented in the Appendix 2.2- 2.7. 

Monetisable data 
 

Project total cost 2,565,000 Euros 
 

Cost for running the outputs of the project 
after the formal end of the project 

179,500 Euros 
(Year 1 of the IoT Lab 

Association) 
 

Project revenues 0 
(no commercial exploitation 

during the project EU-funding 
period – research and 
development phase) 

 

Cost for running a single operation without 
the project outputs (accordingly to the 
baseline scenario) 
 

16,050 Euro 
(basic service) 

Cost for running a single operation using the 
project outputs 
 

265 Euro 
(basic service) 

Energy needed for running a single 
operation without the project outputs 
(according to the baseline scenario) 
 

Not applicable for IoT Lab 

Energy needed for running a single 
operation using the project outputs 
 

Not applicable for IoT Lab 

Number of PhD students sponsored/funded 
by the project 
 

8 

Number of post-doc researchers 
sponsored/funded by the project 
 

10 

Number of employment positions generated 
by the project through collaboration 
agreements with enterprises and third 
parties and/or through the 
creation/enlargement of spin-offs 

4 
(Year 1 of the IoT Lab 

Association) 

Non-monetisable data 

Technological advances 8.4/10 
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7.2.1.3  Multicriteria Assessment  
 

In addition to monetary impacts, the SEQUOIA methodology also examines non-

monetary impacts. Anchored in the fact that not all the impacts generated by a 

project can be measured in monetary terms (e.g., the impact on the environment, on 

knowledge production and sharing, on social capital, technological improvements 

etc.). Consequently, SEQUOIA adopts a multicriteria assessment approach so as to 

identify the non-monetary impacts of research projects.  

The table that follows (see Table 8) provides an overview of this assessment for IoT 

Lab in relation to four key areas: (1) technological benefits, (2) impact on 

employment and working routines, (3) impact on knowledge production and sharing 

and (4) impact on social capital.  
 

Based on this multicriteria analysis, the IoT Lab results are as follows:  

a) Technological benefits = 0,84 

b) Impact on employment and working routines = 0,87 

c) Impact on knowledge production and sharing = 6,13 

d) Impact on social capital = 10,03 

 

 



   

This project has received funding from the European Union’s Seventh Framework Programme for 
research, technological development and demonstration under grant agreement no 610477. 

Table 8: Multicriteria Analysis (MCA) applied to the IoT Lab project 
 

 

 

Macro 
variable  Meso variable  Micro variable/indicator  

Unit of 
measurement 

IOT 
LAB 

Technological benefits (1) 
  Self-assessment  Scale 0-10 8.4 

     Impact on 
employment 
and work-
routines 
  

Impact on 
general 
employment 

No. of persons working on the 
project 

Absolute value 
(using fulltime 

equivalent) 24 

Improvement of 
working routines Self-assessment   Scale 0-4 3 

     

Knowledge 
production 
and sharing 
  
  
  
  
  
  
  
  
  
  

Scientific impact 
 
 
 
 
 
 
 

No. of journal articles published/ 
submitted Absolute values 20 

No. of books published Absolute values 0 

N. of books chapters edited Absolute values 4 

No. of articles presented at conf. 
or pub. in proceedings Absolute values 32 

No. of scientific deliverables Absolute values 27 

Knowledge 
sharing 
 
 
 
 
 
 
  
  
  
  

No. of knowledge exchange 
initiatives Absolute values 36 

No. of scientific collaboration 
links Absolute values 55 

No. of training modules  Absolute values 15 

No. of scientific events where 
project was presented Absolute values 64 

Availability of papers and 
deliverables through project 
website Scale 0-1 1 

Support ICT 
usage for all and 
democratic 
participation Self-assessment  Scale 0-4 3 

     

Social capital 
(trust, 
collaboration
, networking) 
  
  
  

Social capital 
increment for 
project 
participants 
 
  
  

New collaboration links 
established with research 
institutes Absolute values 45 

New collaboration links 
established with industry 
partners Absolute values 22 

New project proposals submitted Absolute values 40 

Social capital 
increment for 
users and 
beneficiaries Self-assessment  Scale 0-4 2.5 

Notes: (1) A detailed assessment of the technological benefits is presented in the 
Appendix. (2) Assumption: 2 employees from each of the 8 IoT Lab partners 
 

183.94 
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7.2.1.4  Total Performance of IoT Lab  

Having gathered all the information needed about the financial (iROI index – 

Internal Return On Investment, see (1) below) and economic (xROI index - 

External Return On Investment, see (2) below) performance of the IoT Lab project 

and after having conduced the assessment analysis of the non-monetisable 

impacts through the use of the MCA (Multicriteria Analysis), the last phase of the 

SEQUOIA methodology involves the calculation of a global index, synthesizing all 

the information generated during the assessment, and showing the total 

performance of IoT Lab project [23].  

 

(1)  

 
 

(2)  

 

This global index is the RORI index and it expresses the global Return On 

Research Investment. RORI is calculated as a weighted sum of the iROI, the 

xROI, and the other non-monetisable impact indicators collected in the multicriteria 

analysis (MCA).  

As such it is critical to attribute to each variable a proper weight, as the weights 

express the relative importance of each impact assessed ([23]). In accordance 

with the SEQUOIA approach we have developed a weighting system for the 

purposes of the IoT Lab project, as it can be seen in the table below (Table 9). This 

system assigns equal relevance to monetisable (iROI, xROI) and non-monetisable 

impacts.  
 

Table 9: Weighting system 

Monetisable impacts Non-monetisable impacts 

iROI  xROI 
Technical 
benefits 

Impact on 
employment and 
working routine 

Impact on 
knowledge 
production and 
sharing 

Impact on 
social capital 

0.15 0.35 0.15 0.05 0.2 0.1 

0.5 0.5 
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RORI Calculation for IoT Lab  

The RORI indicator (global performance of the project) presents a synthesis of all 

the information that has been generated in the course of the impact assessment 

analysis. It sums up the information of economic and financial analysis (iROI and 

xROI), expressed in monetary terms, together with those coming out of the 

technological and social analysis, expressed in other more suitable 

quali/quantitative metrics [23]. 

The calculation of RORI is applied to the IoT Lab project (for a detailed 

assessment see Appendix 2.2 to 2.7), is as follows: 

a) iROI = 0,04 (based on donations) 

b) xROI = 5,46 

c) Technological benefits = 0,84 

d) Impact on employment and working routines = 0,87 

e) Impact on knowledge production and sharing4 = 6,13 

f) Impact on social capital = 10,03 

As such the RORI indicator for IoT Lab is as follows:  
 

(0,04*0,15) + (5,46 *0,35) + (0,84*0,15) + (0,87*0,05) + (6,13*0,2) + (10,03*0,1) =  

4,31 

RORI (IoT Lab) = 4,31 

 

According to SEQUOIA the RORI indicator (global Return On Research 

Investment) has no strict economic value, but it acts as a synthetic value of the 

project’s performance. However, we can utilise an external benchmark and we can 

compare the IoT Lab RORI index with the SEQUOIA average RORI (resulting from 

the assessment of 30 EU-funded technologically-advanced research projects), 

which is: 
 

RORI (SEQUOIA - AVG) = 0,81 
 

It becomes evident that based on the RORI indicator the IoT Lab global 

performance is quite higher that the average RORI score of the 30 EU-funded 

projects that were assessed in the course of the SEQUOIA project. This is a 

positive outcome for the IoT Lab project, which has envisioned and strategically 

designed an operational phase exploitation (i.e., beyond the end of the EU-funding 

period) via the IoT Lab Association that it has formally established (as a non-profit 

                                              
4 One of the most important impacts to our view is the adoption of a new work item at the 
ITU (ITU is the United Nations specialized agency for information and communication 
technologies – ICTs)) to work on and develop a Recommendation (Standard), which may 
have a global impact in the upcoming years (i.e., post project expiration phase). 
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initiative in Switzerland). The high difference with the RORI (SEQUOIA - AVG) could be 

potentially attributed to this very element given the fact that the majority of the 

projects that SEQUOIA examined were not planning to exploit in any way the 

research and development output that they created in course of their project.  
 

iROI values 

The iROI indicator provides information about the financial sustainability of the 

project by measuring, in monetary terms, the (potential and/or future) financial 

return for the consortium partners ([23]). 

The iROI index for IoT Lab is calculated based on the revenue generated and 

which will be donated to charities (that is 60% of IoT Lab revenues, 40% will be 

devoted for the IoT Lab operation and maintenance). 

These calculations provide a positive outcome (iROI =0,04) since although not 

formally the project is not planning a commercial exploitation, the IoT Lab 

Association will generate sufficient funds that will be donated to charities (under a 

commercial exploitation scenario this would imply revenues).  

 

xROI values 

The xROI indicator quantifies, in monetary terms, the amount of net economic 

benefits that the project generates for the society as a whole (both users and 

nonusers of research outputs) [23]. 

The xROI calculations provide a positive outcome for IoT Lab (xROI = 5,46), which 

has a quite high value. This denotes that IoT Lab has a positive and high 

economic impact on society.  

 

tROI values 

The tROI index (Total Return on Investment, see (3)) aims to quantify the total 

monetisable impacts of the IoT Lab project for the society in general. The tROI 

indicator is calculated by summing up all the information gathered by the iROI and 

the xROI indices. 

(3)  

 

The tROI for IoT Lab is equal to 5,50, which is a positive total impact for the 

project.  
 

As such we see that the IoT Lab project has a high and positive impact for its 

partners and the society in general.  
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7.3 Part II: Ex-ante IoT Lab Impact Assessment  

Having examined the “ex-post” impact of IoT Lab project (innovation creation and 

implementation process in the course of the project lifetime), we now focus on the 

“ex-ante” impact assessment of IoT Lab during the early stages of the post-project 

expiration phase (post IoT Lab project phase) where innovation multiplication is 

expected to occur. 

 

Post – IoT Lab project phase 

During this phase the IoT Lab Association, a nonprofit organization that has been 

established as a Swiss-based non-profit entity 5  by partners of the IoT Lab 

consortium (CTI, UniGE and MI), will operate the IoT Lab ecosystem so as to 

ensure its sustainability and future evolution.  

Users’ acceptance is a key success parameter for many IoT-projects/ecosystems, 

especially the ones that rely to a greater extent not only just upon user-

participation but also and more importantly “user co-creation”, as in the case of IoT 

Lab. Acknowledging this form of dependence, IoT Lab has placed a lot of 

emphasis upon this important parameter so as to ensure the success of its 

ecosystem and the IoT Lab Association. This has occurred via the following 

approaches:  
 

- Involvement of users in the development and evolution of IoT Lab: 

During the development process of the IoT Lab, emphasis was placed upon 

the user-perspective aiming not only to understand their concerns but also 

to acquire and take into account their opinion and feedback. In addition, 

during the initial years of the formal operation of the IoT Lab Association, 

user feedback will continue to be collected in order to adjust, enhance and 

expand this innovative ecosystem in alignment with the users’ needs and 

requirements. This will become during the subsequent years as an ongoing 

feedback mechanism for the enhancing the functional and innovation 

parameters of the IoT Lab ecosystem where users will act as “co-

innovators” for the ecosystem itself.  
 

- IoT Lab Incentive model: in the course of IoT Lab project an incentive model 

has been designed (see D6.3) in order to engage diverse stakeholders not 

only into downloading but also into maintaining their engagement with IoT 

Lab app across time. This will facilitate the creation of an active community 

                                              
5
 The non-profit association is the most common legal form for NGOs, whose non-profit 

character does not imply that the association must refrain from generating profit, but that any 
profits that are made may not be distributed to members and must be used by the association 
in order to achieve its aims. By law an association is considered to be a body in its own right. It 
can, therefore, employ personnel, make agreements, etc. Equally, it is liable for the actions 
carried out in its name. In Switzerland, the legal principles governing the establishment and 
functioning of these associations are found in Articles 60 to 79 of the Swiss Civil Code. 
(Source: MI).  
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of data-owner stakeholders (testbed owners and crowd participants), 

researchers as well as other stakeholders that will be increasing over time. 

The IoT Lab “hybrid-gamified incentive model” combines both intrinsic and 

extrinsic incentives, while it also includes innovative approaches such as 

the “gamification” that aims to enhance all types of motives. In addition, IoT 

Lab has adopted a "social good business approach" that will allow its 

community members to allocate the points/credits collected by participating 

in the experiment to a charity of their choice, out of a list that will be 

provided by the platform. IoT Lab partners have considered the possibility to 

donate the majority of the revenues to charities (60% to charities and 40% 

to IoT Lab for its operation and maintenance). This is envisioned to 

enhance further the intrinsic motives of the crowd participants, as they will 

be contributing to a greater cause (social good cause) that goes beyond 

contributing to emerging research. 
 

7.3.1 Ex-ante Scenario  

Our analysis of the five-year plan of the IoT Lab Association (see D6.2) has been 

based on a realistic (neutral) scenario (Scenario 2, Figure 21).  

 

Figure 21: Alternative Futures for the IoT Lab Ecosystem 
 

Scenario 1: Optimistic approach assuming a constantly increasing growth 

scenario for IoT Lab ecosystem from the early stages of its introduction. Adopting 

this scenario implies a high risk in the strategic planning of IoT Lab as despite the 

fact that all estimators will be quite high (i.e., revenues, social revenue 



D6.4 Economic Impact Analysis                                                                                      

 

  
65 

 

  

distribution/donations, etc.) providing a positive progress for IoT Lab such progress 

will be far from the reality. As such this approach can only be excluded. 

Scenario 3: Pessimistic approach – compared to the first approach – this 

scenario is the exact opposite of Scenario 1, reflecting a slow and decreasing 

growth potential for IoT Lab. Adopting this scenario also implies a high risk in the 

strategic planning of IoT Lab. This is due to the fact that all estimators will be very 

low (i.e., revenues, social revenue distribution/donations, etc.) providing a negative 

and unrealistic progress for IoT Lab. As such this approach can only be excluded. 

 

Scenario 2: Mean approach - this scenario is in a way the average of the 

optimistic and pessimistic IoT Lab forecasts. Under Scenario 2, a realistic growth 

potential both at an internal and external level is assumed for IoT Lab. 

In particular, it assumes that its crowd community as well as its service users will 

expand at a slow but increasing rate, in alignment with its efforts to promote and 

disseminate the IoT Lab ecosystem (IoT Lab Marketing & Advertising Expenses) 

across diverse communities and geographical regions. In addition, under this 

scenario the internal growth rate of the IoT Lab Association is assumed to grow at 

realistic rate both in terms of operating expenses (e.g., employees (i.e., cost of 

goods sold), advertising expenses, testbed providers expenses, etc.) (additional 

details of this scenario can be found in D6.2, Case 2). For example during the first 

two years of the operation of the Association the number of employees is assumed 

to be the same and also the number of experiments that will be conducted via IoT 

Lab so as to allow for a greater degree of penetration in the consortium countries 

as well as for establishing a strong crowd community. This strategic decision aims 

to facilitate the geographical expansion plans that start from the 3rd year and the 

slow but steady growth of the IoT Lab ecosystem based on an active crowd 

community. 

This scenario also entails a stable penetration plan for IoT Lab. As such the 

number of experiments via IoT Lab will increase gradually, enabling the IoT Lab 

Association to address user needs adequately. This will also be the case for the 

services that will be offered via the IoT Lab. The first two years that enhanced 

dissemination activities will be required, the number of experiments are expected 

to be stable as IoT Lab will be cross the “introductory phase” of its adoption life-

cycle. The number of experiments will steadily grow from Year 3 onwards that 

market penetration will increase.   

Based on our analysis in D6.3, it is envisioned that for the first five years of the 

operations of the IoT Lab Association, a gradual penetration will occur across all 

EU countries. The first two years the aim will be towards growing the existing 

consortium countries in the EU region (6 countries). Our expansion plan will start 

from Year 3 onwards this way the IoT Lab Association will be able to address key 

EU countries, with an established community while maintaining a relatively stable 

dissemination budget. During Year 3 penetration will increase further targeting 8 
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EU countries in total. This plan will follow for Years 4 (11 countries in total and 5 

(30 countries in total - EU countries, EFTA (European Free Trade Association) 

countries, candidate countries) where new countries will be penetrated each year 

(see D6.3 for additional details).  

Under this scenario (see Table 10) the total revenues of IoT Lab are assumed to 

have a slow but increasing rate, which covers the total amount of IoT Lab costs 

(40% of IoT Lab Revenues) and provides a positive social revenue distribution to 

charities. In particular the total amount that will be donated to charities during the 

first five years of the IoT Lab operations, will reach the amount of 2.4 million Euros, 

which constitutes a quite high, social impact for IoT Lab.  

Table 10: Social Revenue Distribution during Years 1-5 

 
 

7.3.2 Ex-ante Analysis 
 

Based on our preceding analysis the Horizon 2020 /Common Strategic Framework 

(CSF) methodology, appears to be the most suitable methodological framework for 

the ex-anted impact assessment of IoT Lab. H2020/CSF is a solid approach that 

provides a holistic impact assessment that goes beyond monetisable impacts and 

aligns with the IoT Lab objectives and the technical as well as innovation 

specifications [24]. As presented earlier in our analysis, H2020/CSF groups 

research impacts into three main impact categories:  

(a) Scientific impacts, including knowledge creation and contribution to the 

European Research Area objectives;  

(b) Economic or industrial impacts, such as innovation, increasing 

competitiveness, increasing R&D investment or effects on the labour market 

and  
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(c) Societal and environmental impacts: how grand challenges are 

addressed by research.  

The analytical approach, is a qualitative one that entails 3-step, which include the 

identification of each of the aforementioned impacts categories. The sections that 

follow present the H2020/CSF approach applied to the IoT Lab and the analysis of 

each impact category.  

 

7.3.2.1  Scientific Impacts 

 Impact on the European Research Area  

The European Research Area (ERA) is a unified area open to the world, in which 

scientific knowledge, technology and researchers circulate freely and aims to 

enable researchers and research actors (research institutions and businesses) to 

increasingly circulate, compete and cooperate across borders. Since its inception 

in 2000, ERA has been linked to a research and innovation equivalent of the 

European “common market” for goods and services.  

The IoT Lab crowd-driven experimentation ecosystem is expected to have a high 

and positive impact on ERA and its objectives. In particular, it will facilitate the 

creation of scientific knowledge and will enable research actors (academic and 

industrial) to cooperate among them and with the crowd participants as well as to 

compete. IoT Lab will offer four different types of experimentation services that will 

target all user needs aiming to assist further their experimentation activities. Based 

on our analysis in the course of D6.3 (Task 6.3) the different types of IoT Lab 

service will be: 

(1) D-service (Default service): This service provides free IoT Lab usage for 

individual users, with quality control/validation processes (target audience: 

individual researchers). It is assumed that the minimum number of these 

experiments will be as much as the basic service ones.  

(2) B-service (Basic service): This service provides quality control and basic 

supporting services for experienced research groups (i.e., Universities, 

research institutes) with a small fee.  

(3) E-Service (Extended service): This service provides quality services in 

addition to extended (end-to-end) experimentation support  (Experiment-as-a-

Service) for start-ups and small companies as well as public authorities with a 

medium service fee and finally  (target audience: micro and small companies) 

(4) P-Service (Premium service): This service provides in addition to E-

Service offering specialised experimenter services, specialised content and 

tools, supporting services for experimentation process, consultancy, SLA and 

other services, targeting the needs of large corporations interesting in utilising 

the IoT Lab platform (target audience: medium companies).  
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During the first five years of the operation of the IoT Lab ecosystem the total 

number of experiments (see Table 11) will be as follows:  

 Total Experiments = 19,682 (min. number of experiments) 

 Total Academic Experiments (default & basic service) = 19,481 (min. number 

of experiments) 

 Total Industrial Experiments = 201 

Table 11: Total Experimentation Impact during Years 1-5 

 

Note: as discussed in previous sections during the first two years of the 

operation of the IoT Lab Association the number of employees is assumed to 

be the same and also the number of experiments that will be conducted via 

IoT Lab so as to allow for a greater degree of penetration in the consortium 

countries as well as for establishing a strong crowd community. This strategic 

decision aims to facilitate the geographical expansion plans that start from 

the 3rd year and the slow but steady growth of the IoT Lab ecosystem based 

on an active crowd community. 

 

 Impact on scientific/knowledge creation  

Knowledge creation is a key objective of IoT Lab and will continue to be after the 

formal end of its EU funding period. The creation of scientific and industrial 

knowledge is expected to increase in parallel with the evolution of the IoT Lab 

ecosystem and its community. As such the knowledge creation that will be created 

via IoT Lab is expected to be quite high contributing to the scientific and industrial 

advancement in the area of IOT and social sciences in Europe.  
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Following the total experimentation overview for the first five years of the IoT Lab 

Association, presented in the previous section, the aggregate experimentation 

activity will be reaching 19,682 experiments (minimum number of experiments).  
 

Academic knowledge creation 

It is expected that the total number of academic experiments will be equal to 

19,481 experiments (minimum number of experiments). These experiments will be 

conducted by individual researchers as well as by academic institutes and 

research centers across Europe (all EU countries will be have been reached 

during the first five years as examined in D6.3 – Year 1: 6 countries, Year 2: 6 

countries, Year 3: 8 countries, Year 4: 11 countries, Year 5: 30 countries in total). 

As such the impact on new academic knowledge creation in the context of IoT as 

well as social sciences is expected to be quite high. Acknowledging that to date no 

other research infrastructure exists for IoT research, IoT Lab aims to fill this gap 

while also facilitate the creation of crowd-driven research.  

 

Industrial knowledge creation 

The total number of industrial experiments will be 201 for a period of five years. 

Although this is quite lower than the academic experiments it accounts for a high 

percentage of European start-up, small and medium size enterprises (SMEs) in 

the context of IOT as well as in the broader ICT area. According to the Startup 

Europe (Study on mapping Internet of Things innovation clusters in Europe — 

SMART [25]) the total number of IOT companies is 636,964 with UK (London, 

Manchester) and Germany (Berlin, Munich) being the top EU countries in terms of 

corporate activity (see Figure 22). 

 

Figure 22: European IoT corporate ecosystem  

(Source: [25]) 

According to this study, the vast majority of IoT companies have revenues less 

than 50K Euros (see Figure 23) and they are micro and small enterprises (micro 

<10 employees, small <50 employees) (see Figure 24). 
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Figure 23: IoT Company size – Revenue 

(Source: [25]) 
 

 

Figure 24: IoT Company size – Employees 

(Source: [25]) 
 

As such we expect that IoT Lab will have a positive impact in the industrial 

knowledge creation covering 3% of the IOT experimentation segment.  
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7.3.2.2  Economic Impacts 

 Impact on Innovation  

Scientific and technological advances are considered to be important drivers of 

economic performance. The creation, distribution and exploitation of knowledge is 

a major source of competitive advantage and wealth creation for the economy and 

the society in general. The shift towards more knowledge-intensive industries and 

economies has created a need for the rapid creation and application of scientific 

advances into new products and services as well as processes. The impact of ICT 

and innovation creation in the context of ICT is central in this emerging 

environment.   

In alignment with this need, the IoT Lab project has developed an innovative 

“multidisciplinary research and experimentation infrastructure” that aims to 

facilitate innovation creation. In order to exploit further this innovative output for the 

benefit of the society in general, the consortium partners have established the IoT 

Lab Association, which acts as a project spin-off. During the early stages of the 

IoT Lab platform (Year 1-5), it is expected that a significant number of innovative 

research results both at a scientific and industrial level will be developed utilising 

the IoT Lab ecosystem. 

Based on the total number of scientific experiments, which will reach 19,481 

experiments (min. number of experiments, as seen in Section 7.3.2.1) within five 

years, it is expected that a significant number of scientific innovations will occur. 

These innovations will be in their vast majority purely academic-focused as well as 

innovations that could be commercialised (i.e., University spin-offs, licensing, etc.).  

At an industrial level, numerous innovations are expected to emerge from 

experimentation at a corporate level, which is expected to reach 201 experiments 

across the first five years. Industrial experimentation will both facilitate research 

and development activities as well as more market assessment activities that aim 

towards introducing an innovation into the market.   

 

 Impact on competitiveness  

Competitiveness at an enterprise level (micro level) and at a national level (macro 

level) is a critical parameter of the Europe 2020 strategy for a sustainable 

economic growth with higher levels of employment and social cohesion.  

Micro-level  

Competitiveness at an enterprise level entails a high degree of controversy ([26], 

[27], [28], see [29] for an overview of this controversy). Existing research indicates 

that this type of competitiveness has an implication for national or regional and 

European competitiveness (macro-level).   

The impact of IoT Lab on the competitiveness of its participants within the 

industrial context is expected to be quite high, as it will impact: 
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- The capacity of micro, small and medium size companies to conduct 

research and development (R&D) activities as well as market testing ones, 

enabling companies to create (research, produce and deliver) new 

innovative products and services that will have as an integral part the 

wisdom of the crowd.  

- The capacity to create new business opportunities in new innovative ICT 

areas such as IoT.  

- The capacity to access know-how and experimentation ability (and support) 

in an emerging ICT area that will prevail in the near future (new markets).  

- The capacity for R&D collaboration and insourcing of innovation between 

companies and their customers (crowd community) as well as companies 

and the research community.  
 

Therefore, IoT Lab will enhance the competitive potential of EU SMEs (start-ups, 

micro, small and medium-size companies) by enriching their R&D and innovation 

capacity in innovative ICT areas.  
 

Macro-level  

The micro-level impact of IoT Lab on the enterprise competitiveness is expected to 

have a secondary impact on the national economic competitiveness. Taking into 

account that IoT Lab will penetrate all EU member states in addition to some 

EFTA countries and some candidate countries it is expected that European-level 

competitiveness could also be enhanced in the long run.  

 

 Impact on R&D investment: financial leverage effect  

In order to exploit further the innovative research output for the benefit of the 

society in general, the consortium partners have established the IoT Lab 

Association, which acts as a project spin-off.  

Investment in the IoT Lab Association has already started. The founding partners 

of the Association have invested 3,000 Euros for its formal establishment. It is 

envisioned that additional sources  (private founds, national and regional funds) 

will be utilised in order to co-fund/sponsor the activities of the IoT Lab Association 

and its social good character.  

The Association could also seek crowd-funds for its activities. Crowdfunding is an 

emerging alternative source of financing where via open calls to the general public, 

innovative projects/initiatives are financed (via donations, monetary contribution in 

exchange for rewards, etc.). As such the IoT Lab Association could utilise some of 

the most well known crowd-funding platforms (e.g., CrowdCube, FundedByMe, 

etc.) in order to present the scope, objectives and innovative character of the IoT 

Lab ecosystem, its experimental contribution and its social good model and invite 

the crowd participants to sponsor these activities. 
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 Impact on human resources and the labour market 

According to the H2020/CSF approach the impact of an EU-funded project on the 

labour market can be analysed in two different:  

 Quantitatively, considering the number of jobs created for different fields of 

specialisation (e.g. researchers, scientific coordinators, technical or 

administrative staff).  

 Qualitatively, analysing the increase staff knowledge and skills, the new 

potential for (scientific) careers, and the mobility of researchers and skilled 

workers.  

In the course of the IoT Lab Association and specifically during the first five years 

of its operation it is envisioned that: 

- (Quantitatively) the direct employment opportunities will increase from 4 

employees during Year 1 to 13 employees during Year 5 (Y1: 4 employees, 

Y2: 6, Y3: 8, Y4: 10 and Y5: 13 employees); creating this way a relatively 

small impact on the labour market 
 

- (Qualitatively) there will be an increase in the experimentation knowledge 

and skills of researchers (individual and institutional) that will be using the 

IoT Lab platform. This contributes to the creation of potentially additional 

scientific careers in innovative ICT fields such as IOT and social sciences 

among others.  

 

7.3.2.3  Social and Environmental Impacts 

(a) Social Impacts 

In relation to the social impacts IoT Lab is expected to have high degree of 
contribution.  

Social impact via multidisciplinary experimentation  

IoT Lab is expected to have a high social impact via the experimental research 

that will be conducted in the IoT Lab platform. In particular, IoT Lab will be an 

attractive tool to perform new multidisciplinary experiments with real end-users 

(crowd intelligence), crowd-sourced infrastructure (crowd resources) as well as EU 

testbed infrastructure. A tool that respects the privacy and concerns of its crowd 

participants enabling this way a closer integration of the experimental research 

that can be conducted with the effective interests of the citizens and the market.  

The operation of the IoT Lab Association beyond the contractual end-date of the 

IoT Lab project will ensure a sustainable experimenting environment that will 
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enable execution of technological, social and economic experiments that will have 

a positive impact on specific scientific fields, industrial markets and the society in 

general.  

As seen in sections above, the minimum number of total experimentation output 

for the first five years of the IoT Lab Association, will be equal to 19,682 

experiments (minimum number of experiments). Academic experiments are 

expected to exceed 19,481 experiments (minimum number of experiments), 

having a high impact on new academic knowledge creation in the context of IoT 

and social sciences. In addition, industrial experiments will reach 201 experiments 

for a period of five years and although this is quite lower than the academic 

experiments it accounts for a high percentage of European start-up, small and 

medium size enterprises (SMEs) in the context of IOT as well as in the broader 

ICT area based on preceding analysis. In particular, IoT Lab is expected to have a 

positive impact in the industrial knowledge creation covering 3% of the IOT 

experimentation segment.  

Social impact via donations to charities  

Based on the "social good business approach" and the “social IoT business 

model” that the IoT Lab partners have adopted a high degree of social impact is 

envisioned. IoT Lab partners have considered the possibility to donate the majority 

of the revenues to charities. In particular, the identified optimal social revenue 

distribution percentage is: 40% IoT Lab & 60% donations (see D6.3). As such, 

the total amount that could be donated to charities during the first five years of the 

IoT Lab operations, can reach the amount of 2.4 million Euros, which constitutes 

a high social impact for IoT Lab (see Table 10, Section 7.3.1).  
 

 

(b) Environmental Impacts 

In relation to the environmental impacts IoT Lab will only contribute to this area 

indirectly, via experiments that will be conducted using its platform and which may 

have an environmental effect (i.e., reduce energy consumption, reduction of 

technological waste, pollution, etc.). However these effects can only be assumed, 

as we have currently no indication of the number of this type of experiments.  

As such, taking into account the number of IoT Lab use cases that have an 

environmental focus, we see that four out of the six use cases (67%) are focusing 

on some environmental aspect, as it can be seen below: 

 

 Use Case 1: Beer factories and energy management (CTI) 

 Use Case 2: University of Patras - Energy Efficient Building (CTI)  

 Use Case 3: EcoNet - happiness and pollution (environmental monitoring) 

(DNET)   

 Use Case 1: Smart HEPIA– energy saving (MI) 
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Consequently, we may assume that IoT Lab ecosystem could potentially have a 

high impact on the environment. 

7.3.2.4  Ex-ante Impact Assessment 

Our ex-ante impact analysis, enabled us to qualitatively identify the impact of the 

IoT Lab Association during the early stages of the post-project expiration phase 

(post IoT Lab project phase) following the H2020/CSF methodology. However, due 

to qualitative nature of this approach, we developed an assessment framework 

that facilitates the quantitative multicriteria assessment of IoT Lab. This framework 

involves the following steps: (a) the evaluation of each assessment category, (b) a 

weighting system for each assessment category and (c) final assessment for each 

variable under examination. Each of these processes in presented in the sections 

that follow.  

Evaluating the assessment categories 

The table below (see Table 12) provides a qualitative evaluation (1 is no value 

added and 5 is very high value added) of the ex-ante impacts of IoT Lab during the 

first five years of its operations. 
 

Table 12: Quantitative Evaluation of each Assessment Category 

Impact Areas Value Added 

A. Scientific 
Impact 

A1. Contribute to the 
European Research Area aim 
and objectives 

1 2 3 4 5 

A2. Impact on 
Scientific/knowledge creation 
 

1 2 3 4 5 

B. Economic 
Impact 

B1. Impact on Innovation 
 

1 2 3 4 5 

B2. Impact on 
Competitiveness  
 

1 2 3 4 5 

B3. Impact on R&D 
investment: financial leverage 
effect  

1 2 3 4 5 

B4. Impact on human 
resources and the labour 
market 

1 2 3 4 5 

C. Social & 
Environment
al Impact 

C1. Social Impact 1 2 3 4 5 

C2. Environmental Impact  
 

1 2 3 4 5 

 

As such based on the multicriteria analysis, IoT Lab Association results are as 
follows:  

a) Scientific Impacts = 10/10 
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b) Economic Impacts = 17/40 

c) Social & Environmental Impacts = 9/10 

Weighting system  
 

In order to proceed with our quantitative assessment, it is necessary that we 

attribute to each variable a proper weight that will essentially indicate the relative 

importance of each impact assessed.  

As such a weighting system has been developed for each for the assessment 

categories and sub-categories of our ex-ante impact assessment that is reported 

in the table below (Table 13). As it can be seen this weighting system assigns a 

slightly higher relevance to the scientific impact of IoT Lab and equal relevance to 

the other two impact assessment categories.  
 

Table 13: Ex-ante Analysis Weighting system 

Scientific Impact Economic Impact 
 

 

Social & 
Environmental 

Impact 

Impact 
A1 

Impact 
A2 

Impact 
B1 

Impact  
B2 

Impact 
B3 

Impact 
B4 

Impact 
C1 

Impact 
C2 

0.2 0.2 0.1 
 

0.1 
 

0.05 
 

0.05 
 

0.2 
 

0.1 
 

0.4 0.3 
 0.3 

 

Final Assesssment   
 

The final assessment of the quantitative ex-ante impact of IoT Lab necessitates 

the calculation of a global indicator (Total Impact (TI)) that condenses each of the 

three impact categories. This will be achieved via the calculation of the normalised 

values of each category and subcategory and the application of the weighting 

system that has been presented above.  

The calculation of the Total Impact (TI) applied to IoT Lab can be obtained as 

follows:  
 

TI (IoT Lab) = (0.2*1)+(0.2*1)+(0.1*1)+(0.1*1)+(0.05*0.6)+(0.05* 0.8)+ 

(0.2*1)+(0.1*0.8)  
 

TI (IoT Lab) = 0.95 

The Total Impact value of IoT Lab (TI (IoT Lab) = 0.95) provides a synthetic value of 

the ex-ante impact value of the ecosystem, which is quite high given that the 

maximum TI value would be equal to 1. The TI index could be a useful indicator for 

assessing the IoT Lab value after the end of the first year of the Association and 

provide a comparison with the current value.    
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7.3.2.5  IoT Lab ex-ante Impacts 

Our analysis of the “ex-ante” impact assessment of IoT Lab during the early stages 

of the post-project expiration phase (post IoT Lab project phase) aligns with our 

initial estimations that innovation multiplication is expected to occur during this 

period.  

The IoT Lab Association will operate the IoT Lab ecosystem and it will ensure its 

sustainability and future evolution based on a solid strategic plan that makes 

realistic assumptions and takes into account the different areas of impact. In the 

absence of the IoT Lab Association (baseline scenario) the evolution and thus the 

impact of the ecosystem would have been minimal given the absence of support 

(see Figure 25).  

 

 

Figure 25: Ex-ante impact of IoT Lab 

During the middle stage of the operational phase of IoT Lab Association lifecycle 

(see Section 6.1) – Year 5 to Year 15 approximately, high adoption is expected to 

occur following Rogers’ [22] diffusion of innovations theory. This stage involves the 

vast majority (highest adoption) of users (the early majority ((34%) and late 

majority (34%)) and consequently peaking growth that is associated with peaking 

experimentation growth. This implies that the potential impact of the IoT Lab 

ecosystem during this phase will be very high across all impact categories 

(scientific, economic, social and environmental). This assumes that the IoT Lab 
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Association will continue to actively support the ecosystem and will work towards 

its evolution. Under the opposite scenario the ecosystem will continue to work only 

due to its community involvement and will gradually loose its network and effect 

(see Figure 25).  
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Conclusions 

This deliverable presents the work carried out in the context of Task 6.4 Economic 

Impact Analysis, contributing to the goals of WP6 Economic and Business 

Opportunity Analysis.  

As depicted in the course of our work a “triangulation” approach has been 

adopted, allowing the combination of several research methods, increasing this 

way both the credibility and the validity of our analytical output. As presented in 

Figure 1, our methodological approach involved three analytical steps, namely: (a) 

the “contextual analysis” that provided the micro-level foundations and defined the 

IoT Lab value creation dynamics, services; which concluded by positioning IoT Lab 

in a generic conceptual model for all existing test and experimentation platforms; 

(b) the impact assessment modeling (IAM) process, which set the theoretical 

foundations, defined our impact assessment objectives, and indicators while at the 

same time it also described our impact assessment framework; and finally (c) the 

actual impact assessment analysis, which involved the assessment of two distinct 

phases: 
 

i. Ex-post impact assessment of the IoT Lab project (Part I) 

 Aim: assess the “research and development impact” of the IoT Lab project 

“after” the formal end of its EU-funding period (research and development 

phase) 

 Method: the SEQUOIA methodology was utilised, for the ex-post 

assessment which integrates both social and economic dimensions of 

potential impact of ICT research projects and aims to identify both 

monetizable and non-monetizable impacts such as knowledge creation 

and sharing, and social capital, among others 

 

ii. Ex-ante impact assessment of the IoT Lab ecosystem (Part II) 

 Aim: assess the “innovation impact” of IoT Lab ecosystem and 

Association “before” the formal operation of the IoT Lab ecosystem as a 

non-profit entity; forecasting this way the potential effects of the IoT Lab 

ecosystem. 

 Method: the Horizon 2020 /Common Strategic Framework (CSF) 

methodology was utilised for the ex-ante assessment of IoT Lab, which 

provides a holistic impact assessment that goes beyond monetisable 

impacts and aligns with the IoT Lab objectives and the technical as well as 

innovation specifications. 

Based on our analysis for both the “ex-post” and “ex-ante” assessment of IoT Lab, 

we can conclude that IoT Lab will have a high value adding potential and a high 

overall impact. As it can be seen in the Figure 26, the value added potential of IoT 

Lab differs depending upon the stage of the life cycle of the ecosystem (i.e., during 
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the EU-funding period, beyond the EU-funding period). In accordance with our 

analysis and our strategic planning, this value added potential is expected to grow 

steadily after the project expiration phase.  

 

 

Figure 26: IoT Lab Ex-post & Ex-ante Impact Overview 
 

Having already created and implemented an innovative crowd-driven IoT 

ecosystem during the course of the project (innovation creation and 

implementation process in the course of the project lifetime), during the post-

project expiration phase (post IoT Lab project phase), innovation multiplication is 

expected to occur adding the value creation potential of the ecosystem.  

Based on our analysis, we have created an overview of three distinct types of 

impacts (scientific impact, economic impact and social impact) across the two 

phases of under examination, as it can be seen in the figure above. As such the 

expected economic impact of the IoT Lab project is expected to be medium/low 

(indirect impact) given that the project is still under its creation phase (research 

and development). However, this changes when we move to the post project 

expiration phase (during the early stages of the operational phase of the IoT Lab 

Association), where essentially we have direct economic impacts and 

medium/high as the IoT Lab ecosystem will start to grow and expand. The same is 
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expected to occur for the social impact during these two diverse phases of the IoT 

Lab ecosystem. Finally, in relation the scientific impact we expect a medium 

impact (direct impact) in the course of the project6 that can be attributed to the 

innovative research elements of the project and a high impact during the operation 

phase of the IoT Lab Association given that the ecosystem aims to facilitate 

multidisciplinary experimentation and crowdsourcing-driven research in the IoT 

domain, as well as social and economic research domains.  

In relation to the stakeholders, we envision that IoT Lab (across both impact 

assessment time periods) will have direct positive impact for (a) the scientific 

community, (b) the industrial community as well as (c) the public sector community, 

and indirect impact for the community at large since the end users will be indirectly 

affected by the IoT Lab. As it can be seen in Figure 27, the shaded area in the 

diagram represents those communities that are directly affected by IoT Lab.  

 

Figure 27: IoT Lab Direct & Indirect Impact Overview 

 

Consequently, we may conclude that the IoT Lab will have a high socio-economic 

impact both as a research project (ex-post assessment) but also as a crowd-driven 

experimentation ecosystem (ex-ante assessment). As such IoT Lab is envisioned 

to act as a driver for growth in the context of crowd-driven IoT experimentation.  

                                              
6
 One of the most important impacts to our view is the adoption of a new work item at the 

ITU (ITU is the United Nations specialized agency for information and communication 
technologies – ICTs) to work on and develop a Recommendation (Standard), which may 
have a global impact in the upcoming years (i.e., post project expiration phase). 
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Appendix  

  

Appendix 1. IoT Lab Service Definition  

The definition of the IoT Lab service is a key component of the business model 

definition. The value proposition of the IoT Lab acts as the core element of its 

business model, as it details the value created for users by the offering based on 

the technology [30]. As such the IoT Lab service definition (as presented in D6.3) 

provides the sum of benefits that a customer will receive via the “augmented” IoT 

Lab service (Figure 28). These benefits integrate the benefits of three distinct 

service levels: 

(1) Level 1: Core service 

(1) The core benefits that IoT Lab will offer to its customers, the generic 

service (i.e., core functions) 

(2) Level 2: Actual service 

(1) The expected service benefits (i.e., brand name, quality level, 

features, design) that users will receive via the IoT Lab service 

(3) Level 3: Augmented service  

(1) The additional services that IoT Lab can offer (i.e., training services, 

online support, certification services, reporting services, analytics, 

add-ons, etc.) 

 

Figure 28: The Augmented Product/Service 

 

1.1 The IoT Lab Augmented Service  

In the context of IoT Lab these distinct service levels are presented in the sections 
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that follow.  

 

Level 1: Core Service of IoT Lab 

The core services of IoT Lab are, namely: the technical infrastructure, the smart 

phone app, the content and the access to it.  In detail these privacy-aware 

services include:  

(1) Technical infrastructure 

 Cloud platform - a reliable crowdsourcing augmented 

experimentation environment for multidisciplinary experimentation  

 Crowdsourcing mechanisms and tools (enabling testbeds to use 

third parties resources (i.e., mobile devices) and to interact with 

distributed users (crowd)) 

 Virtualisation of crowdsourcing and testbed components by using a 

meta-layer with an open interface, facilitating the integration and 

interaction with heterogeneous components, including physical, mobile 

and virtual ones   

 Ubiquitous interconnection and cloudification of the testbed 

resources 

 Crowdsourcing test-bed as a service (TBaaS) 

(2) Smart phone app  

 Crowdsourcing (crowd-driven innovation) 

 Crowd sensing  

 Customizable surveys 

 Crowd-evaluated experimentation process 

 Crowd-assessment tool for the market potential of experimented 

products/services 

 Crowd-driven experiments 

 Multilingual solution  

 Privacy by design  

 

(3) Content & Access 

 Interconnection of testbeds (several FIRE testbeds) 

 Crowdsourced infrastructure (made of mobile resources owned by 

individuals and where possible combined with the existing 

infrastructure and online services)  
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 Crowdsourced intelligence (distributed network of users that act as: 

initiators, research collaborators (provision of feedback, etc.), 

validators, etc.)  

 Collection, storage, access to crowd-based data (experimental 

content) 

 Access to new sources of data from crowdsourcing 

 Multidisciplinary experimentation 

 Crowd-driven research model  

 

Level 2: Actual Service of IoT Lab 

The actual service of IoT Lab is its wider community. In detail these privacy-aware 

services include:  

(4) Community  

a. Online communities of:  

 Crowd participants  

 Experimenters (1.Individual researchers; 2. 

Universities/Researchers labs; 3. Companies (SMEs, start-ups, 

etc.,), 4. Public Authorities, etc.) 

 Crowdsourcing participants  

 Testbed owners/providers  

 Public administrations, governmental bodies  

 Charities 

b. Pan-European collaborative & crowd-driven lab community  

c. Pan-European network of devices & sensors  

 

Level 3: Augmented Service of IoT Lab 

The “augmented service offering” includes value-adding services that will be 

provided by the IoT Lab partners during the operational phase of the IoT Lab (post 

project expiration phase).  
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Figure 29: IoT Lab Augmented Service Levels 

 
 

Appendix 2. IoT Lab “ex-post” Impact Assessment 

The SEQUOIA questionnaire has been used as the self-assessment model for the 

“ex-post” socioeconomic impact analysis of IoT Lab. The sections that follow 

provide an overview of the SEQUOIA indicators and the analysis of the SEQUOIA 

questionnaire in detail. 

 

2.1 SEQUOIA indicators 

Following the analysis of Monacciani et al., [23] the SEQUOIA assessment 

methodology produces the following synthetic indicators:  

iROI (internal Return On Investment): this indicator provides information 

about the financial sustainability of the project, and measures the financial 

return for the consortium’s partners. It is based on the financial evaluation of 

the total cost of the projects and on the identification of the financial returns 

for the partners. Positivity or negativity of the indicator means that the 

financial returns cover or do not cover the costs of the project (e.g. a value 

of “2” means that the net benefits of the projects are twice the costs).  
 

3. xROI (external Return On Investment): this indicator quantifies the net 

benefits that the project generates for society as a whole. Each social 

impact of the project (positive or negative) quantifiable in monetary terms is 

included and calculated in the xROI (e.g. the time saved by a researcher 

using an IoS/SaaS in her/his virtual experiments can be evaluated as 

personnel costs saved in that research community. The same goes for 

other categories such as environmental impact, etc.). Positivity or negativity 
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of the indicator has the same meaning as the iROI indicator. Being larger or 

smaller than the iROI means that the economic net benefits for society – i.e. 

the xROI – are greater or smaller than those obtained considering only the 

projects’ partners.  
 

4. MCA Social Impacts indices: not all the impacts generated by the projects 

can be measured in monetary terms: the impact on employment, the quality 

of working routine, the scientific production, or even many of the 

technological improvements due to SBIS use (e.g. the community 

enlargement), in fact, cannot be easily transformed into economic/financial 

values. Assessment of such impacts will be made through the use of MCA 

techniques, allowing to express each impact in its most appropriate unit of 

measurement. Given the correlation between the expense and the impacts, 

comparisons among projects will be made by first normalizing each impact 

by the total cost of the project it refers to.  
 

5. RORI (Return On Research Investment): this indicator represents the 

global project impact according to the SEQUOIA assessment estimates. It 

is calculated as the weighted sum of the iROI, xROI and of the MCA 

indices.  

2.2 SEQUOIA Questionnaire Overview  

The SEQUOIA questionnaire is organized in the following 5 sections: 
 

• Section A - Mapping the areas of impact 

• Section B - Baseline identification 

• Section C - Ex-post scenario description 

• Section D - Ex-post scenario quantification: economic impacts 

• Section E - Ex-post scenario quantification: social impacts 

 

2.3 Section A – Mapping the areas of impact 

 

1. What is the “problem” your project is expected to resolve (or help to solve)? 
 

Over the last few years, crowdsourcing has been rapidly moving towards 

becoming a mainstream approach in a number of domains.  

Anchored in this, IoT Lab moves from traditional confined testbeds to an 

extraverted testbed architecture involving a crowd of users, and penetrating 

the society in its diversity across Europe, and eventually beyond. 

IoT Lab researched and created an innovative and technologically-advanced 

crowdsourcing infrastructure along with the supporting mechanisms that 

enable multidisciplinary experimentation in the general domain of Internet of 

Things (IoT) and social and economic aspects of the society. 
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Crowdsourcing extended the capacities of existing testbeds with an almost 

unlimited number of distributed resources without heavy investment, and with 

a more flexible way to mutualise them. Moreover, crowdsourcing provided 

direct interactions with a pool of potential end-users able to provide useful 

feedbacks and a form of “collective intelligence”. It also paves the way to a 

new research paradigm, placing the end-users at the centrer of the research 

process, with a potential new model of “crowdsourcing driven research” 

promoted by the IoT Lab project. By doing so, IoT Lab brings together 

technical and human sciences, enabling new multidisciplinary experiments, 

which address simultaneously the technology, the end-user and its 

environment. 

 

 

 

2. How did/will your project output(s) resolve it (or help resolve it)? 

 

IoT Lab examined the potential of crowdsourcing to extend IoT testbed 
infrastructure for multidisciplinary experiments with more end-user 
interactions. As such IoT Lab has extended the capacities of the participating 
testbeds and has provided a Testbed as a Service (TaaS) platform available 
to the research community.  
 

IoT Lab conducted research and developed: 
 
1. Crowdsourcing mechanisms and tools enabling testbeds to use third 
parties resources (such as mobile phones), and to interact with distributed 
users (the crowd). The crowdsourcing enablers will address issues such as 
privacy by design, identity management, security, reputation mechanisms, 
and data ownership. 
 
2. Virtualization of crowdsourcing and testbed components by using a meta-
layer with an open interface, facilitating the integration and interaction with 
heterogeneous components. It should ease data integration and reduce the 
cost of deployment in real environment. 
 
3. Ubiquitous Interconnection and Cloudification of the testbeds resources. It 
will research the potential of IPv6 and network virtualization to interconnect 
heterogeneous and distributed resources through a Virtual IoT Network and 
will integrate them into the Cloud to provide an on-line platform of 
crowdsourcing Testbed as a Service (TBaaS) available to the research 
community. 
 
4. End-user and societal value creation by analyzing the potential end-users 
and crowdsourcing participants to propose an optimized model for end-user 
adoption and societal value creation. 
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5. “Crowdsourcing-driven research” as a new model in which the research 
can be initiated, guided and assessed by the crowd. It will compare it to other 
models. 
 
6. Economic dimension of crowdsourcing testbed, by analyzing the potential 
markets and business models able to monetize the provided resources with 
adequate incentives, in order to optimize the exploitation, costs, profitability 
and economic sustainability of such testbeds. It will also develop tools for 
future experiments. 
 
7. Performing multidisciplinary experiments, including end-user driven 
experiments through crowdsourcing, to assess the added value of such 
approach. 

 

 

3. What stakeholders are impacted by the outputs of you project? 

 

Stakeholders 
  

 
 

European Commission 
 

X 

Public Organisations 
 

X 

Testbed owners 
 

X 

Private companies (start-ups, micro companies, 
SMEs) 

X 

Universities (public, private), Research institutes 
(private and public)  

X 

NGOs, Charities  X 

Researchers/students, Individual Investigators 
X 

Crowd (citizens) 
 

X 

 

 

 

4. Thinking about your project’s stakeholders/beneficiaries, please estimate the 

relevance of each stakeholders/beneficiaries category by assigning a value from 1 

to 5, where 1 is not relevant and 5 is very relevant: 
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STAKEHOLDERS/BENEFICIARIES 
CATEGORIES 

Value 
 

European Commission 
 

1 2 3 4 5 

Public Organisations 
 

1 2 3 4 5 

Testbed owners 
 

1 2 3 4 5 

Private companies (start-ups, micro 
companies, SMEs) 

1 2 3 4 5 

Universities (public, private), Research 
institutes (private and public)  

1 2 3 4 5 

NGOs, Charities  
 

1 2 3 4 5 

Researchers/students, Individual 
Investigators 

1 2 3 4 5 

Crowd (citizens) 
 

1 2 3 4 5 

NOTE: From now on we suggest using as stakeholders/beneficiaries only those 
categories that scored more than 3. 
 

5. Please describe, for each stakeholder/beneficiary category that scored more 

than 3 in question n. 4, the main activities it will be possible for them to perform by 

using your project’s outputs. Additionally, please indicate the expected impact of 

your project on the selected categories.  

 

STAKEHOLDERS/BENEF
ICIARIES CATEGORIES 
 

Main activities Expected 
impact 

European Commission 
 

1. Use IoT Lab for EU 

research purposes (i.e., 

scientific, policy making, 

etc) 

2. Utilise the scientific 

output of IoT Lab 

Improve crowd-driven 
research in EU 
Promote crowd-driven 
policy making  
 

Public Organisations 
 

Use IoT Lab for their own 
research purposes  

Draw crowd opinion on 
key issues and 
enhance their scientific 
understanding 

Testbed owners 
 

Partner with IoT Lab in order to 
provide their testbeds in return 
for a usage fee.  

Enable them to reach 
more users thus 
expanding their 
customer base and 
enjoy usage fees from 
IoT Lab.  
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STAKEHOLDERS/BENEF
ICIARIES CATEGORIES 
 

Main activities Expected 
impact 

Private companies (start-
ups, micro companies, 
SMEs) 

 Private companies will use 

IoT Lab for crowd-driven IoT 

experimentation and crowd-

driven experimentation in 

general as well as open 

innovation practices for 

prototyping purposes and 

commercial innovation 

purposes 

 Use crowd sourced Testbed-

as-a-Service,  

Experimentation-as-a-

Service and Innovation-as-a-

Service 

 Use IoT Lab for assessing 

the market potential of 

products/services via crowd-

assessment (idea & market 

assessment processes) 

 Increase business 

networking and collaboration 

with the research and 

academic community 

 

 Increase start-up and 

SME involvement in 

“affordable” (low cost) 

crowd-driven IoT-

experimentation & 

crowd-driven 

experimentation in 

general as well as 

open innovation 

practices  

 Provide new sources 

of data 

 Increase their level of 

competitiveness in 

the market of 

innovative and 

technologically-

advanced products & 

services (crowd-

driven goods and 

services) 

 Increase knowledge 

and technology-

transfer from 

academia to industry 

 

Universities (public, 
private), Research 
institutes (private and 
public)  

 Use IoT Lab for internal 

crowd-driven 

experimentation purposes 

(scientific and innovation 

creation process) 

 Use crowd sourced Testbed-

as-a-Service & 

Experimentation-as-a-

Service 

 Enjoy cross-disciplinary 

experimentation  

 Use IoT Lab for assessing 

the market potential of 

innovative research 

output/results that could 

become a future spin-off 

(innovation 

commercialisation process) 

 Increase their access 

to low-cost crowd-

driven IoT-

experimentation & 

crowd-driven 

experimentation in 

general as well as 

open innovation 

practices  

 Provide new sources 

of data 

 Increase scientific 

output 

 Increase the potential 

of innovation 

commercialisation 

(via market 

assessment 
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STAKEHOLDERS/BENEF
ICIARIES CATEGORIES 
 

Main activities Expected 
impact 

via crowd-assessment (idea 

& market assessment 

processes) 

 Increase academic 

networking and collaboration 

with the business community 

practices) and the 

number of spin-offs 

(commercial output) 

 Increase knowledge 

and technology-

transfer from 

academia to industry 

 

NGOs, Charities  
 

 Partner with IoT Lab so that 

they can enjoy  donations by 

the IoT Lab community.   

 Potentially use IoT Lab for 

their own crowd-driven 

experimentation purposes 

(free access)  

 

Increase their capital so 
that they can fulfill their 
purpose and society’s 
needs.  
 

Individual Investigators, 
Researchers/students  

 Increase access (free 

access) to crowd-driven 

research 

 Use crowd sourced Testbed-

as-a-Service  

 Increase researcher 

networking and collaboration 

with the business community 

 Enjoy cross-disciplinary 

experimentation  

 Increased potential of 

commercialisation of 

research results via the 

crowd-assessment (idea & 

market assessment 

processes) 

 Increase their access 

to free crowd-driven 

IoT-experimentation 

& crowd-driven 

experimentation in 

general as well as 

open innovation 

practices  

 Provide new sources 

of data 

 Increase their 

personal scientific 

output 

 Increase the potential 

of innovation 

commercialisation 

(via market 

assessment 

practices) and the 

number of spin-offs 

(commercial output) 

 Increase their 

network 

Crowd (citizens) 
 

 Increase their involvement in 

research 

 Use IoT Lab to actively 

contribute to emerging 

research and potentially new 

 Positioning the 

citizens at the center 

of the research cycle  

 Co-creation of value 

with the crowd 
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STAKEHOLDERS/BENEF
ICIARIES CATEGORIES 
 

Main activities Expected 
impact 

products and services  

 Become an active member of 

the research community and 

acquire a central role in the 

research cycle 

 Provide their research ideas  

 Network with other members 

of the community (research, 

business, etc.)  

 Actively contribute to a social 

cause and donate via the IoT 

Lab platform 

 

community 

 Crowd-driven 

research and crowd-

driven goods and 

services  

 Provision of new 

sources of data that 

can enhancing our 

scientific 

understanding and 

contribute to new 

user-driven products 

and services  

 Donations to charities 
 

  

 
 

2.4 Section B – Baseline identification 

The baseline is the scenario before the project starts. It is not just the state-of-the-

art, but rather the good(s), i.e. software - or service(s), similar or alternative, on the 

basis of which improvements brought by the results of the project’ output(s) can be 

demonstrated. Of course, each project is the sum of several parts/components. 

Please, in answering this section’s questions, consider only the three components 

that you think most innovative and/or promising in term of socio-economic impact. 

 

6. Please provide (in the table below) a definition or a brief description of the three 

project components/outputs you will consider for the baseline identification. 

 

Name of the 
component/output 
 

Short description of the component/output 

IoT Lab technical 
infrastructure 

IoT Lab provides an advanced experimental 
infrastructure, which includes: (1) Cloud platform: a 
reliable crowdsourcing augmented experimentation 
environment for multidisciplinary experimentation, (2) 
Crowdsourcing mechanisms and tools (enabling 
testbeds to use third parties resources (i.e., mobile 
devices) and to interact with distributed users (crowd), 
(3) Virtualisation of crowdsourcing and testbed 
components by using a meta-layer with an open 
interface, facilitating the integration and interaction with 
heterogeneous components, including physical, mobile 
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Name of the 
component/output 
 

Short description of the component/output 

and virtual ones, (4) Ubiquitous interconnection and 
cloudification of the testbed resources and (5) 
Crowdsourcing test-bed as a service (TBaaS).  
 

IoT Lab mobile app IoT Lab mobile application includes the following 
features: (1) Crowdsourcing (crowd-driven innovation), 
(2) Crowd sensing, (3) Customizable surveys, (4) 
Crowd-evaluated experimentation process, (5) Crowd-
assessment tool for the market potential of 
experimented products/services, (6) Crowd-driven 
experiments, (7) Multilingual solution, and (8) Privacy 
by design.  
 

IoT Lab community  The IoT Lab community is a evolving composition of 
diverse group of members, which is expected to 
increase through time. Currently the IoT Lab 
community consists of: (a) Crowd participants, (b) 
Experimenters (i.e., individual researchers; 
Universities/Researchers labs, etc.), (c) Testbed 
owners/providers and (d) Charities. 
 

IoT Lab innovative 
approach  

IoT Lab introduces a number of innovative approaches 
to IoT experimentation: (a) it proposes a new 
experimentation model, “crowdsourcing driven 
research”, in which the research can be initiated, 
guided and assessed by the crowd and (b) provides an 
open crowd-driven IoT ecosystem for experimentation 
which is anchored in value co-creation with the 
community (allowing its members to interact, 
collaborate while at the same time co-creating 
research and value for the society as a whole). 
 

 
 
7. Do other projects/commercial initiatives whose objectives are similar to those of 
your project outputs already exist? 
 

Yes X 

No  

 
Note: Low degree of similarity can be observed among competing solutions, 
following our analysis in D6.2. 
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8. Do other project/commercial initiatives whose technical solutions are similar to 
yours already exist? 
 

Yes X 

No  

 

Note: Low degree of similarity can be observed among competing solutions, 
following our analysis in D6.2. Thus, in order for a user to conduct an 
experiment with the closest possible criteria as via IoT Lab then they would 
have to utilise two distinct services.  

 
 

9. What are the outputs of other such projects/commercial initiatives? 
 

 
Our competitor analysis (see D6.2, Task 6.2) enabled us to identify and 
compare a variety of competitive solutions that exhibit some degree of 
similarity with IoT Lab. However, in accordance with our analysis these 
solutions are either : (a) innovation-focused or (b) IoT-focused and none of 
them provides the features of IoT Lab. Consequently, their outputs are aligned 
with their focus.  
 

 
 

10. What are the main features of these existing outputs? How do these existing 
outputs work? 
 

A detailed analysis and evaluation of these competitive solutions can be found 
in D6.2 (Task 6.2).  
 

 

 
11. To what extent are these existing outputs similar to the ones that are/will be 
provided by your project? 
 

Based on our analysis a low degree of similarity exists between the identified 

competitors (12 competing initiatives) and IoT Lab (see D6.2).  

An overview of this analysis can be seen in the competitor analysis bechmark 

(see Table 14) that follows. As detailed in D6.2, our analysis was based four 

key innovation areas that are directly linked with innovative service provision 

and which define IoT Lab. These are:  

- Open Innovation (OI): Refers to the purposeful inflows and outflows of 

knowledge to improve internal innovation and enhance the external 

exploitation of innovation. 

- Crowdsourcing: Refers to the practice of outsourcing an activity to the 

crowd in order to facilitate our analysis we provide two types of 

crowdsourcing based on their degree of openness, such as:  (a) Private 

Crowdsourcing: Outsourcing activity to a limited group of individuals 



D6.4 Economic Impact Analysis                                                                                      

 

  
98 

 

  

(usually experts that have registered to a certain website offering 

crowdsourcing service). (b) Public Crowdsourcing: Outsourcing 

activity to a broad group of individuals (i.e., non-experts).  

- Crowdsensing: Refers to the extraction of information from individuals 

with sensing and computing devices that collectively share data and 

extract information to measure and map phenomena of common 

interest. Crowdsensing can be distinguished based on the involvement 

of the user in the crowdsensing process such as7: (a) Opportunistic 

Crowdsensing: Users are passively participating in the sensing 

process; (b) Participatory Crowdsensing: Users actively participate in 

the sensing process. 

- IoT Testbeds: Experimentation infrastructure facilities suitable for 

testing wireless sensor devices.  

 

 

 
Table 14: IoT Lab Competitor Benchmark Analysis  

(Source: D6.2) 

                                              

7 Both of these types fall under the “community sensing” paradigm, which involves group 
sensing rather than individual sensing, “where individuals who participate in sensing 
applications that share a common goal, concern, or interest collectively represent a 
group”.   
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2.5 Section C – Ex-post scenario description 

 

12. To the best of your knowledge, what are the main improvements (advantages) 
brought by the application of your project outputs to those of the project/initiatives 
identified in the baseline scenario? 

 

IoT Lab will generate the following outputs :  

1. IoT Lab technical infrastructure 

2. IoT Lab mobile application  

3. IoT Lab community  

The IoT Lab platform will provide a sustainable, reliable and privacy-preserving 

crowdsourcing augmented experimentation platform that will encourage 

citizens to contribute the ideas as well as their devices and sesor data that 

their devices generate to form an multidisciplinary experimental infrastructure. 

IoT Lab will enable its users to utilised the extended testbeds with 

crowdsourced resourced and crowd-driven innovation potential. It will enable 

new forms of multidisciplinary research in line with the emerging Internet 

Science and driven by the crowd-participants (crowdsourced-driven research). 

IoT Lab will provide new opportunities for testbed providers and EU research 

infrastructures. It will provide significant cost saving to micro, small and 

medium enterprises that wish to conduct research for commercial purposes  

(i.e., crowd-driven IoT-experimentation & crowd-driven experimentation). It 

provides new sources of data and new experimental capabilities for 

researchers and research institutes allowing for multidisciplinary research to 

occur. At the same time it enhances knowledge creationa as well as knowledge 

and technology-transfer from academia to industry facilitating the creation of 

social value for the society. Provide the means for innovative and 

technologically-advanced products & services to be created (crowd-driven 

goods and services).  

 
 

 
13. Did/will your project perform any use cases/pilots? 
 

None  

1 to 3 
 

 

4 to 6 
 

X 

7 to 10 
 

 

14  
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* 6 use cases were performed 
 

 
14. If you performed or plan to perform any use cases/pilots, what sector was/will 
be engaged? 
 
 

The main emphasis of the IoT Lab use cases are in the following areas:  
 

Environment/Pollution and Happiness (environmental monitoring) 

Energy Management/Energy Efficient Buildings/Energy Saving  

Jumpology 

Smart city  

 

 
 

 
15. Are you able to identify at least one use case in which substantial (operational) 
differences are likely to emerge/emerged between your project and the baseline 
scenario? 

 

Given that the use cases are in progress during the finalisation of this 

deliverable it is not possible to provide an answer for this question. However, 

based on the existing finding and envisioned results we expect to find 

significant operational differences in at least one use case.   
 

 
 
16. If you answered yes to the previous questions, what are the differences 
(improvements) that emerged with respect to the starting situation (baseline 
scenario)? 
 

Some examples of potential improvements are provided in the table that follows. 

Improve service/product/system quality X 

Reach more users X 

Lower entry barriers in a specific economic sector X 

Improve the access to large amounts of data. Improve the 

possibility to exploit large amounts of data (more efficient data 

analysis) 

X 

More efficient data exchange X 

Improve service/product/system quality X 

Improve scalability  

Expand the range and the typologies of research activities 

and services made available to research communities 

 



D6.4 Economic Impact Analysis                                                                                      

 

  
101 

 

  

Cost reductions X  

Reduce the time needed to deliver a service (reduce the time-

to-market period) 

 

Reduce the time needed to deploy a service over the 

network/the architecture 

 

Keeping pace with competitors/with the research in the field  

Ability to better target users/beneficiaries’ needs X 

Increment the optimisation of resources/improve efficiency X 

Note: This list could be further extended once the use cases are finalised. 
 

 

17. If you selected “cost reduction” in the previous question, please specify what 

kind of cost reduction you expect and the percentage of cost saving you expect to 

achieve (please calculate the average cost reduction by comparing a user utilising 

your project’s outputs and a user utilising already existing solutions).  

 

Cost reduction typologies Percentage of 

saving 

Reduce hardware costs  

Reduce connectivity costs  

Reduce maintenance cost  

Lower software development costs X 

Cost reduction due to increment in software re-usability  

Cost reduction due to improvement of test-deploy-rework 

cycle management 

 

Cost reduction due to less process break/system 

failure/etc. 

 

Reduce IoT experimentation cost X 

Reduce research and development costs  X 

Reduce IoT innovation cost X 

Reduction of cost related to compliance with 

regulatory/legal-business legislation/policies constraints 

 

 

   Note: This list of cost reductions could be further extended once the use cases 

are finalised. 
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2.6 Section D – Ex-post scenario quantification - Economic Impact 
Effect on cash inflows/outflows 

 

18. What is the total cost of your project? 
 

The total cost of IoT Lab during its EU-funding period was:  
 

2,565,000 € (Period of 3 Years)  

 

 
19. How much is the total cost for running the output(s) of the project? 
 

The total cost of IoT Lab during the first year of its operation after the end of its 

funding period will be:  
 

Year 1:  179,500 € 

Year 2:  254,350 € 

Year 3:  317,339 € 

Year 4:  389,310 € 

Year 5:  465,638 € 
 

 

 
 

20. What will be your financial revenues? 
 
 

Based on the finding of our analysis in the course of D6.3, the IoT Lab business 
model is a “social IoT business model” that aligns with the "social good 
business approach" that the IoT Lab partners have adopted and which allows 
the IoT Lab community members to allocate the points/credits collected by 
participating in experiments to a charity of their choice, out of a list that will be 
provided by the platform.  

The IoT Lab partners have considered the possibility to donate the majority of 

the revenues to charities. Anchored in this decision and based on the analysis 

in the course of D6.3, the social revenue distribution percentage that will be 

adopted is:  

a) 40% will go to the IoT Lab Association 

b) 60% will go to charities and NGOs 

 

In detail the envisioned financial revenues are presented in the table that 

follows: 
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Revenues Euro 

Incoming from IoT Lab Services  448,750 € (Y1) 

635,875 € (Y2) 

793,346 € (Y3) 

973,274 € (Y4) 

1,164.095 € (Y5) 
 

Total number IoT Lab Donations 

Based on our analysis, the Total (potential) number IoT Lab Donations during 

the first five-years of its operations can reach the amount of: 2,409,204 €, which 

constitutes a high social impact for IoT Lab.  
 

Donations  Euro 

IoT Lab Donations to charities 269,250 € (Y1) 

381,525 € (Y2) 

476,008 € (Y3) 

583,964 € (Y4) 

698,457 € (Y5) 

 

2.6.1 Effect on technological advances 

 

21. How would you assess your project’s outputs in terms of the following 
characteristics? 
 
Probably your project will produce more than one technological output, in completing the 
table below please consider the most innovative outputs. (Please assign a score from 1 to 
10, where 1 is the minimum score and 10 is the maximum score): 
 

Characteristic Sub-characteristic 
IoT Lab Score 

(from 1 to 10) 

External Quality   
 

Functionality 
  

  
  
  
  
  

Suitability Not applicable  

Accuracy 7 

Interoperability 10 

Security 9 
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Characteristic Sub-characteristic 
IoT Lab Score 

(from 1 to 10) 

Functional Compliance 8 

Reliability 
  

  
  
  
  

Maturity 8 

Fault Tolerance 7 

Recoverability 8 

Reliability Compliance 9 

Usability 
  

  
  
  
  
  

Understandability 8 

Learnability 8 

Operability 9 

Attractiveness 8 

Usability Compliance 9 

Efficiency 
  

  
  
  

Time behavior 8 

Resource Utilisation 9 

Efficiency Compliance Not applicable 

Maintainability 
  

  
  
  

Analysability Not applicable 

Changeability Not applicable 

Testability 9 

  Maintainability Compliance 8 

Portability 
  

  
  
  
  
  

Adaptability 8 

Installability 9 

Co-Existence  10 

Replaceability 7 

Portability Compliance 9 
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Characteristic Sub-characteristic 
IoT Lab Score 

(from 1 to 10) 

Quality in Use 
  

  
  
  

Effectiveness 8 

Productivity 8 

Satisfaction 8 

Safety 10 

 TOTAL  
0.84  

(219 out of 260) 

 
 

 
 
 

2.6.2 Effect on efficiency 

 
22. What is the cost of performing a given activity without the use of your project 
output(s)? 
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Our analysis in the course of WP6 and Task 6.2, enabled us to examined a 
number of competing initiatives (12 competing initiatives), which however 
presented an overall low degree of similarity with IoT Lab (see D6.2). 
Therefore, in order for a user to conduct an experiment with the closest 
possible criteria (IoT Testbeds, crowdsensing (opportunistic, participatory), 
crowdsourcing (public) and open innovation) as the one using IoT Lab then 
they would have to utilise two different services, that would provide partial 
coverage, as well as additional resources.  
 
Such a synthetic solution for one basic experiment (assuming a minimum of 1 
month of experimentation) for a University research could potentially involve 
the following solutions:  
 

 Open innovation (Innocentive, IdeaConnection, Ye2.com, NineSigma) – 

Average cost = 15,000 Euro 

 Crowdsourcing (Scistarter) - free (no advertising)/500 Euro per month (with 

advertising to increase crowd participation) 

 Crowdsensing  

o Opportunistic: APISENSE (closed platform, therefor additional 

resources would be needed) – Average cost Opportunistic = min. 

1500 Euros (1 month salary)  

o Participatory: (Scistarter) - Average cost Opportunistic = free 

(assuming that we have already selected Scistarter for 

crowdsourcing purposes) 

 IoT Testbeds  (FanTaaStic, OneLab, OpenLab, Fed4Fire) – Average cost = 

free  

Therefore the total cost of an alternative experimentation solution (baseline 
scenario) for a researcher would range between 16,500 to 17,000 Euros.   

  

23. What is the cost of performing a given activity with the use of your project 
output(s)? 
 

 
The cost of IoT Lab basic experiment will be 265 Euros (during Year 1 of IoT 
Lab Association), based on our analysis in the course of Task 6.3 (see D6.3).  

 

 
 
24. What is the difference in cost for performing a given activity between the 
baseline and the ex-post scenario? 
 

The total saving for one experiment will be:  

 16,500 (baseline scenario) – 265 (IoT Lab) = 15,785 Euros 

Total benefit 

In order identify this we need to multiply this benefit (15,785 Euros) by the 
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number of IoT Lab users (assuming basic experiments with basic support only) 
and by the number of operations to be performed during one year by each 
user.  

Based on our analysis in the course of D6.3, it is assumed that the number of 
basic support users/experiments that can be sustained by IoT Lab (basic 
support service) are:  847.  

As such the cost for performing experimentation activities between the 
baseline and the ex-post scenario will be:  

15,785 * 847 = 13,369,895 Euros  

 

Please note that these cost savings relate only to basic support experiments 
via IoT Lab. The total number of experiments that IoT Lab can support (from a 
technical and business perspective) during the first year of its operations, is 
assumed to be much higher. 
 

 
 

2.6.3 Effect on environment 
 

This category is not directly linked with IoT Lab (only for experiments via IoT Lab 
that aim towards having an effect in the environment, which can only be assumed) 
and for this reason it has been excluded.  

 

2.6.4 Effect on labour market 

 
29. How many PhD students are/have been sponsored/funded by the project? 
 

 
8 PhD studends have been sponsored/funded by the IoT Lab project 

 
30. How many Post-Doc researchers are/have been sponsored/funded by the 
project? 
 

 
10 post-doc researcherds have been sponsored/funded by the IoT Lab project 
 

 

31. How many employment positions have been generated through collaboration 

agreements with enterprises and third parties and/or through the 

creation/enlargement of spin-offs? 

 

 
Based on our analysis in the course of D6.2 and D6.3 it is assumed that the 
IoT Lab Association will provide 4 employment positions during the first year of 
its operations.  The five-year employment plan of the IoT Lab Association is :  
 

Year 1 – 4 positions  
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Year 2 – 6 positions  
Year 3 – 8 positions  
Year 4 – 10 positions  
Year 5 – 13 positions  
 

 
 

2.7 Section E – Ex-post scenario quantification - Social Impact 

 

32. Will your project have an impact on the following sectors?  

 

eHealth  

eGovernment  

eLearning  

eLiteracy  

eInfrastructure  

eInclusion  

eEnvironment  

ICT based diffusion of culture, cultural diversity and cultural 
heritage 

 

ICT support to efficient transport and better mobility  

ICT industry in general   

The project does not directly provide/create a solution for 
these sectors, but it enables the creation of various 
solutions 

 

Research sector X 

IoT industry X 

Charities/Not for Profit sector X 

 
 

 
33. For the sectors you selected, can you please provide brief examples of 
impacts? 
 

Sector  Impact 
 

Research sector Micro-level impact  

 IoT Lab platform facilitates multidisciplinary 

experiments by extending the traditional 

testbeds to real end users and participants in 

the crowd. It enables more holistic and cross-

domain researches, encompassing both 
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technological aspect and non-technological 

ones such as human, societal and economic 

dimensions. 

 IoT Lab paves the way to a new paradigm of 

crowdsourcing-driven research and 

development,- leveraging the collective 

intelligence of the crowd, as an active 

contributor to the research process. 

 By enabling a closer interaction with end-users, 

the IoT lab platform will enable a better market 

orientation with expected increased efficiency, 

lower investment costs, shorter time to market 

and better market penetration.  

 The IoT Lab paradigm will further reduce costs 

for testbed infrastructure, given the right 

incentives to the crowd participants (IoT Lab 

incentive model). This way new information and 

data flows will be opened up to the research 

community directly provided by individuals. 
 
Macro-level impact 

 The research output that will be created utilising 

the IoT Lab platform will actively contribute to 

the innovation and growth potential of Europe 

and society as a whole. 

 The IoT Lab concept and research approach will 

facilitate the creation of new techno-social 

models based on crowdsourcing mechanisms 

for the IoT research community that can lead to 

a variety of technological and business models. 

Crowdsourcing will not only enable a new form 

of distributed research platform, with reduced 

capital and operational expenses, but also to 

more end-user driven research processes.  

IoT industry  Micro level impact  

 IoT Lab adopts a cloud-centric approach for 

designing its Internet of Things meta-testbed. 

The use of such technologies will lead to an IoT 

testbed with reduced maintenance and 

management costs, thus greatly contributing to 

economic and sustainability goals of the IoT 

industry. Furthermore, by mutualising and 

heavily reusing and extending operational 
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facilities (i.e., FIRE, etc.), IoT Lab paves the way 

towards broad business opportunities. This is 

due to the co-existence of several highly diverse 

test-beds and crowd sourcing under a large-

scale meta test-bed, which targets a much 

broader spectrum of end-users and industrial 

sectors. As such a positive impact on the IoT 

industrial sector is envisioned. 

 IoT Lab will use and enable existing testbed 

facilities to interact with the crowd participants, 

and through them with the European society. As 

such it provides an open platform addressing 

both the technical and end user dimensions of 

testbeds. It will enable cross-domain 

approaches, where human and technological 

sciences work together to perform and analyze 

IoT-related experiments in real environments. By 

enabling citizens to interact directly with the 

research cycle, IoT Lab will open new channels 

for them to include their ethical and societal 

concerns into the whole research process. It will 

enable them to propose research topic and to 

initiate research project through the platform, 

with “crowdsourcing-driven research”, without 

requiring prior infrastructure. 

 IoT Lab will enable start-ups, micro enterprises 

and SMEs, which constitute the backbone of the 

EU industrial sector, to have access to a large 

scale Internet of Things meta-testbed and direct 

interaction with the crowd participants, and 

through them with the European society. This 

will enable them to create new and innovative 

products and services that will be demand-

driven (rather than supply-driven), giving them a 

competitive edge in the market.  

 

Macro level impact  

 IoT Lab paves the way to a new paradigm of 

crowdsourcing-driven research and 

development, leveraging the collective 

intelligence of the crowd, as an active 

contributor to the research and experimentation 

process. This will have an impact upon the IoT 
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industry as it will be infused with crowd-driven 

research and product ideas increasing the 

innovation potential of IoT sector.  

 IoT Lab will provide a direct link between the 

academic, industrial, public and crowd 

communities, facilitating the creation of a 

collaborative environment that will promote 

innovation and growth within the IoT and ICT 

sector.  
 

Charities/Not for 
Profit sector 

The impact of IoT Lab will be:  

 the donations that the platform users will make 

to the charities of their choice 

 the promotion of their causes via the IoT Lab 

web site and IoT Lab app, 

 the connection with a pan-European group of 

users/contributors that are technology savvy 

 the ability to have a direct link with the academic 

community. The submit research and 

experimentation ideas that they have identified 

and they believe that will impact their community 

  

 
 
 
 
 
 
 

34. Here below you find some of the goals of the European Digital Agenda 2020. 

Please assign a score from 1 to 5 describing the policy goal more related to your 

project (1 is no related and 5 is very related).  

 

Social agenda 2020  
 

Value 

Creation of content and borderless services  1 2 3 4 5 

Allow SMEs to enter new markets by 
lowering entry barriers for SMEs /lowering 
resource costs 

1 2 3 4 5 

Creation of a united digital market  
 

1 2 3 4 5 

Increase ICT related Services demand  
 

1 2 3 4 5 

Basic broadband for all 
 

1 2 3 4 5 
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Social agenda 2020  
 

Value 

Fast and ultra-fast broadband for all  
 

1 2 3 4 5 

Promote better use of standards  
 

1 2 3 4 5 

Make the network more secure/more 
trustworthy  
 

1 2 3 4 5 

Combating cybercrime  
 

1 2 3 4 5 

Digitalisation of European cinema  
 

1 2 3 4 5 

Increase the interoperability of Smart Grids 
at European level  

1 2 3 4 5 

Increase interoperability at a more general 
level   
 

1 2 3 4 5 

Increment eCommerce  
 

1 2 3 4 5 

 

2.7.1 Impact on employment and working routines 
 

35. How many persons worked/are working on your project? Please consider the 

entire duration of the project (or its duration up to now) and count them using full-

time equivalent. 

 
 

 25 people 
 

 
 

 
 
 

36. How many additional researchers (in the project consortium) were recruited 

specifically for this project? Please consider the entire duration of the project (or its 

duration up to now) and count them using full-day equivalent. 

 

We assume PhD students, as the extra researchers : 8 PhD students 
 

 
 
37. To what extent do you agree on the following sentences? 
 

 

Your project will: Strongly 
disagree 
 

Disagree 
 

Agree  
 

Strongly 
Agree 
 

Provide solutions for working 
efficiently and conveniently 

  X  
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for all sizes of firms 
 

Reduce the work of the users 
(more operations will be 
automated) 
 

  X  

Allow your users to do their 
everyday work (i.e., 
experimentation, research) 
more quickly 
 

  X  

 
 

2.7.2 Impact on knowledge creation and sharing 

 

38. Please fill in the table below indicating the number of scientific outputs 

produced by your project up to now (peer-reviewed articles, deliverables, books. 

Etc.) 

 

Journal 
articles 

 

Articles presented 
at conferences 
Or published in 

proceedings 
 

Books 
 

Chapters of 
books 

 

Scientific 
Deliverables 

20 32 0 
 
 

4 27 

 

 

 

39. How many of the following activities did you perform? (If you did not perform 

those activities insert “zero” in the appropriate cell) 

 

N. of knowledge exchange initiatives 
 

36 

N. of new collaboration links established thanks to the 
participation in the project (in terms of exchange of 
information, exchange of resources, joint teaching courses, 
etc.) 
 

55 

N. of scientific conferences and seminars in which your 
project has been presented 
 

64 

   Please note that these numbers are not the final ones as this deliverable has 

been prepared before the end of the IoT Lab project. 
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40. How many new training modules, online courses and seminars did/will your 

project develops, if any? 

 

15  training module/course were created in the course of the project. 
 

 

41. Are scientific outputs generated by your project publicly available on the 

project website or in other open repositories? 

 

Yes 
 

X 

No 
 

 

Partially 
 

 

 
 
42. To what extent do you agree on the following sentences? 
 

Your project will: Strongly 
disagree 
 

Disagree 
 

Agree  
 

Strongly 
Agree 
 

Make information/knowledge 
available to a larger number 
of interested users 
 

   X 

Support knowledge transfer 
between 
universities/research centres 
and industry/SMEs 

   X 

Make highly innovative 
services available to citizens 
 

   X 

Develop services that will 
positively impact on citizens’ 
everyday life 
 

   X 

Make available high-quality 
knowledge/information to 
citizens 

   X 

Reduce the digital divide 
 

  X  

Support democratic 
processes/democratization 
 

  X  

Positively impact education 
 

  X  
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Your project will: Strongly 
disagree 
 

Disagree 
 

Agree  
 

Strongly 
Agree 
 

Enable diversity and 
individual expression 

  X  

Promote flexibility for 
personalisation on a large 
scale/high interface 
adaptability 

  X  

 
 

2.7.3 Impact on social capital 

 
43. How many new commercial collaborations did you established with industrial 
actors thanks to the project and its output(s)? 
 

22 collaborations established with industrial actors 
 

 
 
 

44. How many new partnership agreements did you established with other 
universities, research centres, enterprises or public bodies thanks to the project 
and its output(s)? 
 

45 collaborations established with academic/research actors 
 

 
 
 
 
 
45. How many new projects proposals have you and other partners submitted 
thanks to the participation in the project? 
 

40 proposals  
 

 
 
46. To what extent do you agree on the following sentences? 

 

Your project will: Strongly 
disagree 

 

Disagree 

 

Agree  

 

Strongly 
Agree 

 

Improve the way in which users 
communicate and collaborate 
with each other (the quality of 
the collaboration)/ facilitate 

   X 



D6.4 Economic Impact Analysis                                                                                      

 

  
116 

 

  

social interaction 

Improve trust among your target 
users 

  X  

Improve citizens’ trust in public 
administration 

  X  

Improve citizens’ trust in ICT 
and the Internet 

   X 

Support network creation/ 
collaboration of enterprises in 
the sector 

   X 

Support network 
creation/collaboration among 
citizens 

   X 

Support network 
creation/collaboration in 
academia 

   X 

Enlarge already-existing 
networks 

   X 

 


