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0 Abstract 

The objective of WP1 ñUrban Transformationò is the maximization of the upscaling and 

replication of the demonstrated actions. The methodology developed will help cities to 

self-assess their projects and showcase them, not only to other cities but also internally 

in the city to their stakeholders and other municipal departments. 

In order to help cities in the identification of most suitable MAtchUP solutions in terms 

of replicability, a methodology has been deployed as part of Task 1.3 to characterize 

the technology supply chain of the smart city technologies demonstrated in the LH 

cities of the project in an integrated way. 

Task 1.3 Bankability of Smart City Technologies and business models characterisation 

aims to provide a methodology for impact-based evaluation (see Figure 0.1), which 

allow cities linking their city needs (demand-side) to specific technology solutions 

(supply-side) through the evaluation of not only the potential impacts (environmental, 

economic and social), but also the needed suppliers along the value chain. 

 

Figure 0.1: Task 1.3 strategic approach 

Thus, Task 1.3 is divided into two deliverables:  

D1.3 - Report on indicators tools and methods for impact-based evaluation of 

technologies implementation (submitted in March 2019), which provided tools and 

methods for the impact based evaluation of the lighthouse cities technologies.  

Moreover, lighthouse cities technologies were tentative grouped by independent 

implementable groups of technological solution (SCTPs: Smart City Technology 

Packages), which have high replication potential and should be analysed and 

implemented together in order to ensure their expected impacts in various domains.  

D1.5 - Report on supply-side scenarios characterization: smart city technology 

packages, which focus on the characterization of those SCTPs under their main 

components:  

- Socio-technical units (STUs), which define the SCTP, the different reasons for 

implement it, the technical solutions included (Socio-Technical units related to 
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MAtchUP Lighthouses actions), and main barriers and benefits from different 

points of view (Political, Economic, Social, Technological, Environmental, 

Legal). 

- Operational models (OMs), which include the description of the business model 

related to each SCTP, costs and financial models, as well as the actors 

involved and social and market acceptance. 

- Impact, which analyses the environmental, economic and social impact of the 

SCTPs through different indicators. 

Additionally, and with the aim of studying the replication potential of the SCTPs in the 

specific context of each city, a PESTEL analysis is also developed in the present 

deliverable, taking into account the Political, Economic, Social, Technological, 

Environmental and Legal aspects of each SCTP in MAtchUP cities. From this PESTEL 

analysis, the 10 more suitable SCTPs for every city are resulting, as a first approach to 

the development of replication plans. 
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1 Introduction 

1.1 Purpose and target group 

The main purpose of this deliverable ñD1.5 Report on supply-side scenarios 

characterization: smart city technology packagesò is to portray the smart city 

technologies of MAtchUP project (representing the supply-side) and to provide the 

appropriate inputs to allow the stakeholders analysing through the methods defined in 

ñD1.3 Report on indicators tools and methods for impact-based evaluation of 

technologies implementationò the replication and upscaling potential of the 

technologies solutions and their related business models. 

Basically, deliverable 1.5 focuses on the characterization of the demonstrated actions 

within MAtchUP lighthouse cities (Valencia, Dresden and Antalya), following the 

approach already presented in D1.3. As a result, cities are provided with the 

information requested to allow them to analyse the viability and suitability of the 

different SCTPs to cover the needs and demand identified during the city diagnosis 

phase. 

The target group of this document embraces a wide range of interested actors: 

starting from MAtchUP cities (both lighthouse cities to replicate or upscale their own 

interventions, and follower cities), to continue with other óexternalô cities having interest 

in potentially replicating the demonstrated solutions.  

Regarding cities, city administration professionals, strategy builders and city planners 

could be interested, as well as financial players and even the final end-beneficiaries of 

urban transformation projects: the citizens. Finally, all the stakeholders who participate 

along the whole value chain of the demonstrated technologies are also a target group. 

In order to have a better reading of the present report, the structure followed is 

detailed: 

Á Chapter 1 introduces the purpose and target group of the report and the 

relation to other tasks and deliverables of the project. 

Á Chapter 2 describes how the impact is maximized by ensuring the bankability 

of the technologies. It details the supply side characterization, the prioritization 

of the interventions according to city demand and the SCTPs impact 

assessment. 

Á Chapter 3 provides the characterization of MAtchUP SCTPs. 

o First sub-chapter (3.1) starts with a general description and 

classification, and detailing the SCTPs of each Lighthouse city, including 

its specific Socio-Technical Units.  

o Then, an introduction of the methodology carried out in the SCTPs 

characterization (3.2) is included, depicting their main sections (general 

description, operational model and impacts evaluation).  

o And finally, the last sub-chapter (3.3) provides the characterization of 

the SCTPs itself, including different analyses by MAtchUP pillar (Energy 

efficiency, Mobility and Transport, and ICT infrastructures and Urban 

Platform) of the characteristics of the SCTPs in each of them. 
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Á Chapter 4 develops the evaluation of the SCTPs in the MAtchUP cities (both 

Lighthouses and Followers) through the PESTEL methodology. It includes firstly 

an introduction to the methodology (4.1) and then the PESTEL analysis of every 

city (4.2), which provides a list of 10 SCTP most suitable to each city. 

Á Chapter 5 includes the next steps, explaining where the SCTPs will be used in 

the further activities of the project.  

Á Chapter 6 provides the conclusions of the whole document, matching both the 

characterization of the SCTPs with the analysis PESTEL. 

Á References are included at the end of the document and contain all references 

used throughout the whole report. 

Á Annexes are placed at the end and include complementary and complete 

information: 

o Annex 1 contains the definitions of the general SCTPs defined in 

MAtchUP project. 

o Annex 2 contains the complete SCTP catalogue, divided by MAtchUP 

pillar (Energy, Mobility and ICT) and within it by the SCTPs of each LH 

city. 

o Annex 3 contains the complete PESTEL analysis developed by 

MAtchUP cities to identify the most suitable SCTP for its circumstances. 

 

1.2 Table of acronyms 

Acronym Definition 

AB Action Bundle 

API Application Programming Interface 

App Application 

B2B Business to business 

BaU Business as Usual 

BEST Building Energy Specification Table 

BM Business Model 

CHP Combined Heat and Power 

CoM Covenant of Mayors 

DH District Heating 

DHW Domestic Hot Water 

DoA Description of Actions 

EC European Commission 

EE Energy Efficiency 

EU European Union 

EV Electrical Vehicle 

FW Follower 

FWC Follower City 

GDP Gross Domestic Product 

GDPR General Data Protection Regulation 

GHG Greenhouse Gas 

GNP Gross National Product 

ICT Information and Communication Technology 

IoT Internet of Things 
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Acronym Definition 

ITS Intelligent Transport System 

KPI Key Performance Indicator 

LED Light-Emitting Diode 

LH Lighthouse 

LHC Lighthouse City 

M2M Machine to machine 

NGO Non-Governmental Organization 

NTA Non-Technical Action 

nZEB Nearly Zero Energy Building 

OM Operational Model 

PESTEL Political, Environmental, Social, Technical, Economical and Legal 

PPP Public-Private Partnership 

PV Photovoltaic 

RES Renewable Energy Sources 

SCC Smart Cities and Communities 

SCIS Smart Cities Information System 

SCTP Smart City Technology Package 

SEAP Sustainable Energy Action Plan 

SECAP Sustainable Energy and Climate Action Plan 

SDEMS Smart District Energy Management System 

SHEMS Smart Home Energy Management System 

SoA State of the Art 

SPP Solar Power Plant 

STU Socio-Technical Unit 

TEST Transport Energy Specification Table 

TRL Technology Readiness Level 

TU Technical Unit 

UN United Nations  

V2G Vehicle to Grid 

VAMOS Verkehrs ïAnalyse-, -Management- und -Optimierungs- System. 
Traffic Management System for the City of Dresden 

VLCi Smart City platform of Valencia 

WEC Wave Energy Converter 

WP Work Package 

Table 1.1. Acronyms 

 

1.3 Contribution of partners 

The following Table 1.2.  depicts the main contributions from participant partners in the 

development of this deliverable. 

Partner Task Contribution 

CAR Subtask 1.3.1 

Leader of the deliverable: Overall approach 
and deliverable main content. SCTPs 
Template and characterization analysis. 
Valencia SCTPs characterization 

LNV Subtask 1.3.1 
Valencia SCTPs identification and support 
in Valencia SCTPs characterization 
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FHG Subtask 1.3.1 
Dresden SCTPs identification and 
characterization  

TUD  Subtask 1.3.1 
Dresden SCTPs identification and 
characterization  

SAM Subtask 1.3.1 
Antalya SCTPs identification and  
characterization 

DEM Subtask 1.3.1 
Antalya SCTPs identification and  
characterization  

TEC Subtask 1.3.1 
Development of PESTEL analysis template 
and results 

UBIEFE Subtasks1.3.1  
SCTPs Operational Model definition. 
Alignment with WP6 activities 

VTT Subtasks1.3.1  
SCTPs Impact evaluation approach 
Alignment with WP5 activities 

Table 1.2. Contribution of partners 

 

1.4 Relation to other activities in the project  

The following Table 1.3. depicts the main relationship of this deliverable to other 

activities (or deliverables) developed within the MAtchUP Project and that should be 

considered along with this document for further understanding of its contents. 

WP Partner Task Relation to other project activities 

WP1 

TEC Task 1.1 Demand side analysis 

CAR Task 1.2 Demand scenarios characterization 

TEC Task 1.5 
Replication and investment plans development in 
lighthouse and follower cities 

WP2 VAL Task 2.1 Valenciaôs actions definition 

WP3 DRE Task 3.1 Dresdenôs actions definition 

WP4 ANT Task 4.1 Antalyaôs actions definition 

WP5 

VTT Task 5.1 Technical evaluation of the LHCsô technologies 

UBIEFE Task 5.2 Economic evaluation of the LHCsô technologies 

KVEL Task 5.3 Social evaluation of the LHCsô technologies 

WP6 

UBIEFE Task 6.1 Definition of business model evaluation framework 

UBIEFE Task 6.2 City business model definition 

UBIEFE Task 6.3 Identification of the stakeholdersô role  

UBIEFE Task 6.4 Innovative business model design 

Table 1.3. Relation to other activities in the project 

 

Following the successful initiative as D1.3, special attention has been put in WP5, WP6 

and WP1 related tasks, in order to carefully coordinate their approaches, avoid 

overlaps, and finally deliver the most advantage results also in the present D1.5.  

Since these important nexus were identified, audio calls among WP1, WP5 and WP6 

leaders were scheduled (CAR, VTT and UBIEFE), aiming to coordinate this issue in the 

best way. 

Regarding Task 1.3, in the following Table 1.4 the specific links with WP5 and WP6 are 

presented in detail, as the common path that the three WPs are following for covering 
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each WPôs targets and ensure not only the success of MAtchUP project but also that 

these transversal WPs support MAtchUP cities during their urban transformation 

process in the best way. 

 

 

WP Task Relation to other project activities 
WP1 related 

subtask 

WP5 

Task 5.1 
[VTT] 

WP1 will follow the technical evaluation method proposed 
in WP5 for the technologies that will be implemented in 
the Lighthouse cities, in order to provide the appropriate 
inputs to allow WP1 partners analysing the replication 
and upscaling potential of technology solutions and their 
related business model. TEC has proposed accordingly 
an impact-based methodology, which assess various 
domains, among others the technical aspects. 

Subtask 1.3.1 
[TEC] 

Subtask 1.3.3 
[TEC] 

Task 5.2 
and 5.7 

[UBIEFE] 

WP1 will follow the economic evaluation method 
proposed in WP5 for the technologies that will be 
implemented in the Lighthouse cities, in order to provide 
the appropriate inputs to allow WP1 partners analysing 
the replication and upscaling potential of technology 
solutions and their related business model. TEC has 
proposed accordingly an impact-based methodology, 
which assess various domains, among others the 
economic aspects. 

Subtask 1.3.1 
[TEC] 

Subtask 1.3.3 
[TEC] 

Task 5.3 
[KVEL] 

WP1 will follow the social evaluation method proposed in 
WP5 for the technologies that will be implemented in the 
Lighthouse cities, in order to provide the appropriate 
inputs to allow WP1 partners analysing the replication 
and upscaling potential of technology solutions and their 
related business model. TEC has proposed accordingly 
an impact-based methodology, which assess various 
domains, among others the social aspects. 

Subtask 1.3.1 
[TEC] 

Subtask 1.3.3 
[TEC] 

WP6 

Task 6.1 

[UBIEFE] 

WP1 will follow the review of literature on smart city 
business models provided in deliverable 6.1, where 
several methodologies of evaluation of smart city 
business models performances are provided. 

Subtask 1.3.2 
[UBIEFE] 

Task 6.3 

[UBIEFE] 

WP1 and WP6 will follow the same approach while 
characterizing the technologies and their socio-technical 
units, which include the actors and their roles. 
Stakeholders that should be engaged for ensuring 
technologies replication and upscaling 

Subtask 1.3.1 
[UBIEFE] 

Task 6.4 
[UBIEFE] 

WP1 and WP6 will follow the same approach while 
characterizing the technologies and their operational 
models, which include the definition of innovative 
business models fostering wide deployment and 
replication.  

Subtask 1.3.2 
[UBIEFE] 

Table 1.4. WP1, WP5 and WP6 related task and coordination 
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2 Maximizing impact through ensuring the bankability 

The main objective of the WP1 is the maximization of the upscaling and replication of 

the demonstrated actions. For that, it is highly important to ensure that the technologies 

selected for meeting the city targets, are not only the best for cover the demand but 

also are bankable. That is to say, cities should ensure that the final selected 

technologies for their replication plans are considered powerful, prestigious, or stable 

enough to ensure profitability.  

As it was introduced in D1.3, the term ñBankabilityò is used to define a project or 

strategy that ñhas sufficient collateral, future cashflow, and high probability of success, 

to be acceptable to institutional lenders for financingò2. 

Cities should attract private financing through the definition of suitable business models 

for these types of smart city solutions to ensure not only companies and supplier 

private value, but also public value (economic, social and environmental) for society.  

To maximise the impact of MAtchUP actions, a process has been carried out to group 

the implemented actions in LH cities in technological packages (SCTPs ï Smart City 

Technological Packages) aligned with the parallel process carried out in WP6 for 

grouping that actions in Action Bundles to evaluate them from the financial point of 

view. The final aim of grouping the project actions in SCTPs is their subsequent 

characterization using the gained expertise by the technical and city partners in the 

Project in the Work Packages 2, 3, 4, 5 and 6, and in other similar projects (to be 

aligned in terms of the selected or proposed benefits, barriers, operational models, 

business models, stakeholders and indicators for the assessment). 

The SCTPs will be evaluated in a second phase by the MAtchUP cities in order to 

know the most suitable SCTPs for the specific case of each city. This exercise will be 

done through PESTEL analyses and will set the link between the city demand 

(analysed in the Smart City strategic plans) and city supply (that will be further reported 

in the Replication plans) for both Lighthouse and Follower cities.  

In addition, this information will be public so that it can be used by other cities beyond 

the Project that want to know the SCTPs recommended by the project. 

In the following sections the approach of how the maximization of the upscaling and 

replication of the demonstrated actions in MAtchUP is described. 

 

2.1 Supply side characterization  

Once the city demand has been already identified and the city long-term vision 

established, Backcasting Scenarios will be built, trying to assess how the demand side 

should evolve to fulfil the targets and objectives stablished, either from policies or from 

existing cityôs plans. 

According to Robinson (Robinson, 1990), the backcasting methodology is proposed for 

scenario analysis of changes over 20-100 years into the future. Backcasting analyses 

                                                
2 https://indianmoney.com/financial-dictionary/b/bankable 

https://indianmoney.com/financial-dictionary/b/bankable
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ñare characterised by a concern, not with what futures are likely to happen, but with 

how desirable futures can be attained. [é] Unlike predictive forecasts, backcasts are 

not intended to reveal or indicate what the future is likely to be but to indicate the 

relative feasibility and implications of different policy goalsò. 

On the other hand, alternative solutions able to cover the demand, should be explored 

following the PESTEL approach (presented in D1.3 Report on indicators tools and 

methods for impact-based evaluation of technologies implementation) to prioritize 

viable and suitable Smart City Technology Packages (SCTPs) in the cities. 

However, for the final assessment of Exploratory Scenarios, which combine alternative 

SCTPs and compare them with the current situation, it is necessary to have a clear 

characterization of the smart city technologies, regarding the actors, technical units, 

business models and even barriers that should have into consideration when the 

supply side scenarios assessment is being done. 

Consequently, a deep evaluation and characterization of the supply chain should be 

done, in order to create a catalogue of SCTP available with the suitable and accurate 

information for any city who wants to evaluate the replication potential of MAtchUP 

technologies. 

The methodological approach for the analysis of each SCTP is based on:  

- Definition of the SCTP and of the actions that are included within each one 

(Socio-Technical Units). 

- Identification of the reasons for implementing the SCTP, as well as identification 

of their main barriers and benefits (from the political, economic, social, 

technological, environmental and legal points of view). 

- Evaluation of the Operational Model of the SCTP, including the Business model 

and the identification of main stakeholders or actors involved. 

- Disaggregation of impacts: Technical-Environmental; Economic; Social. 

 

2.1.1 Supply chain evaluation 

In order to ensure the replication potential of the SCTPs, some resources and 

capacities should be engaged by the municipality when defining the city strategy, and 

consequently they should be available in the city. For that, it is proposed to carry out an 

intense disaggregation of the socio technical unit, to identify the main stakeholders that 

participate along the value chain of any technical unit.  

Under the quadruple helix model of stakeholders for urban transformation (see Figure 

2.1), which is needed to ensure the City Innovative Ecosystem proposed in D1.2 

Indicators, tools and methods for Advanced Integrated Planning, four groups of actors 

are empowered to ease the decision-making process during the demand side 

characterisation and the technology selection (supply side scenarios definition). 
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Figure 2.1: City Innovative Ecosystem. Quadruple helix model 

Thus, following Table 2.1 depicts the typologies and roles of stakeholders already 

defined in WP6 (Task 6.3 Role of stakeholders), which refers to the typologies of Smart 

City Stakeholders defined by ITU-T (2015)3, related to the typologies and roles of SCC 

(Smart Cities and Communities) stakeholders. 

 

Quadruple 
helix model 

Typologies of SCC 
stakeholders 

SCC stakeholdersô roles 

PUBLIC 
EXPERTS 

International, 
Regional and 
Multilateral 
Organization 

They include United Nations agencies and 
multilateral organizations. They can be promoters 
of initiatives towards human development, 
environmental sustainability and improvement of 
quality of life worldwide. They can offer funding 
opportunities, and are promoters of SSC initiatives. 

National and regional 
governments 

They have remit on policies that can affect SSC 
implementation. 

Municipalities, City 
Council and city 
administration 

They are responsible for city management, and 
therefore they are the main promoters of SSC 
initiatives on each specific city. 

Urban Planners 

Their expertise is important to better understand 
how to include Smart and Sustainable solutions into 
medium and long term city planning, as well as to 
consider urban complexities. 

CITIZENS 

NGOs 

They are involved in all initiatives that can influence 
society and therefore are considered a stakeholder 
in SSC, especially on the axis of social 
sustainability. 

Citizens and citizen 
organizations 

As inhabitants of cities, citizens are affected both 
directly and indirectly by SSC deployment. 

SUPPLIERS 
City services 
companies 

They implement SSC solutions to increase city 
services efficiency. 

                                                
3 https://www.itu.int/en/annual-report-2015/itu-t/Pages/default.aspx  

CITY

Citizens

Financial 

institutions

Steering

committee

(Politicians, Policy 

Makers, etc.)

Experts from 

Municipality

Suppliers

Research 

institutions

https://www.itu.int/en/annual-report-2015/itu-t/Pages/default.aspx
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Quadruple 
helix model 

Typologies of SCC 
stakeholders 

SCC stakeholdersô roles 

Utility providers 
They are responsible for the deployment of some of 
the features of SSC such as smart grid or smart 
water management. 

ICT Companies 
(Telecom Operators, 
Start-ups, Software 
Companies) 

They are the providers of the global and integrated 
solutions, the city platforms, as well as the ICT 
infrastructure to support SSC deployment. 

Industry associations 
Since industries are interested in the deployment of 
SSC, industry associations also work towards the 
success of this new model. 

FINANCIAL 
INSTITUTIONS 

Financial institutions 
(banks, foundations, 
capital management 
bodies, large private 
investors)  

They aggregate flows of investment needed to 
support SCC.  

European institutions 
and agencies  

They provide the European-level policy setting for 
smart cities and can offer funding opportunities.  

RESEARCH 

INSTITUTIONS 

Academia, research 

organizations and 

specialized bodies 

They study SSC and associated trends, including 
its impacts and contributions to sustainable 
development. 

Standardization 
bodies 

These organizations are critical to ensure a 
common terminology and minimum characteristics 
of a SSC, as well as to define measurement 
methods to assess the performance and 
sustainability of city services based on ICT 
technologies. 

Table 2.1.Typologies and roles of Smart and Sustainable City Stakeholders 

 

The implementation and uptake of smart city solutions that can enable the 

transformation of urban systems, are commonly performed in cities through funded 

projects, such as MAtchUP, due to the companiesô perception of high risk when 

investing in innovate energy solutions and the large volume of investment required. All 

in all, for expanding smart projects, it is needed to attract future investors given the 

tightness of public budgets. This demands new strategies of cooperation between 

public and private sectors to mobilize external investments, as well as new business 

models (SCC-EIP, 2013). 

Several factors influence the capability of a smart city project to attract private 

financing: 

- Risk perceived by the private investors regarding the specific project (it is 

possible to differentiate between technology, operational, construction, market, 

policy risk), which can be mitigated by using different instruments; 

- Level of investment required by the project, which can be high for large scale 

infrastructural projects; 

- Long-term delays to maturity for large projects; 

- For some types of projects, a low profitability in spite of the project capacity to 

deliver high socio-economic value. 
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Actors involved in each SCTP will be identified by analysing the existing documentation 

on project actions and the business models analysis performed in Tasks 6.2 and 6.3 of 

WP6. 

The following elements will be considered for the socio technical unit definition: 

- role in the value chain; 

- implementation phase/s in which the actor is involved; 

- relation with other actors.  

 

2.1.2 Operational model definition 

The operational model of a SCTP includes the definition of the business model 

archetype which links together the different technologies and stakeholders involved 

(Socio-Technical Units) in a specific SCTP, it defines its possible revenue streams and 

enables the bankability of the package. The business model defines how the SCTP 

ñcreates, delivers and captures valueò, meaning not only its financial performance 

(private value) but also its wider environmental, economic and social (public) value.  

There can be relevant economies of scope deriving from the grouping of different 

technologies, which derive from synergies in the joint design/ implementation/ 

monitoring. For example, the implementation of monitoring technologies like smart 

meters can optimize the performance of other energy saving measures implemented in 

a building and enable greater efficiency.  

The SCTPsô Operational Models are described by using the following dimensions 

(consistently with WP6 approach), and using the tools proposed for that purpose in 

D1.3, such us Business Model Canvas. 

Operational Model dimensions 

Business model archetype (from those 
defined in Task 6.2) 

Cost structure (investment required and 
operation cost) 

Financial Model (including revenue 
streams, main funding source, financial 
scheme and share of public/external 
funds) 

Actors involved in the implementation 
(including type of stakeholder, 
responsibilities, target users and asset 
ownership) 

Social acceptance Market acceptance 

Table 2.2. Operational Model dimensions 

The business model archetype for each SCTP will be identified (from those defined in 

WP6, in deliverable D6.3), based on the different actors involved in three main 

dimensions (funding; asset ownership; operation), in order to relate it to the Socio-

Technical units definition. 

The information needed to describe the business models of SCTPs has been obtained: 

- from existing deliverables describing the actions; 

- from the questionnaires implemented in Task 6.2; 

- from specific interviews and data requests to project partners aimed to 

integrated information in Task 6.3. 
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2.1.3 Impacts evaluation 

WP5, which is in charge of the lighthouse cities interventionsô evaluation, defines 

impact as:  

The impact is the change resulting from the implementation of a set of activities in a 

certain urban context, and it is an evidence-based methodology, which estimates the 

likely effects. 

The impacts associated to any SCTP which will be included in any city strategy to 

cover the city needs and priorities could be classified as technical, environmental, 

economical, and social impacts following the same approach as WP5, where a strong 

evaluation framework has been set up to assess the effectiveness of MAtchUP 

lighthouse cities interventions. For this important task, a close collaboration has been 

held with leader of WP5. 

A total of 8 kind interventions have been defined in the DoA in the three LH cities, 

which has been classified into SCTPs under three categories corresponding to the 3 

MAtchUP technological fields (energy, mobility and ICT):  

­ Energy SCTP: District/building actions and/or City infrastructure actions 

connected + Urban platform actions + NTA actions 

­ Mobility SCTP: Mobility actions connected + Urban platform actions + NTA 

actions 

­ ICT SCTP: Urban platform actions + NTA actions 

The following Table 2.3 presents the relationship between the evaluation frameworks 

and action categories adopted in MAtchUP and the SCTPs. 

STCPs 

(WP1) 
ENERGY MOBILITY ICT 

Non- 
Technical 
actions 

LHC actions 

(WP2-3-4) 

District/ 
Building 

City 
Infrastructures 

Mobility 
Urban 

platform 
and ICT 

Non- 
Technical 
actions 

Evaluation 
framework 

(WP5) 

Technical-Environmental evaluation  

Economic evaluation 

Social Economic evaluation 

Table 2.3. Relationship between the evaluation frameworks, LHC action categories and 
SCTPs 

 

Technical - Environmental impact evaluation 

In D5.1 Technical evaluation procedure, a strong evaluation framework has been 

defined base on indicators, classified depending on the evaluation objective each 

actions want cover.  
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In particular, indicators for Technical-Environmental impact evaluation have been 

selected to answer key questions such as: what benefits and value can a city achieve 

with its investments?  

The following Table 2.4 depicts the classifications of indicators proposed in D5.1 

depending on the assessment target. Thus, taking into account WP1 aims, impact 

indicators proposed for the technical and environmental evaluation of interventions in 

WP5 are considered in order to evaluate the SCTPs technical impacts following the 

same approach. 

Type of 
indicator 

What is measured? 
Type of 

assessment 
When to use? 

Input 
Resources needed for 
interventions 

Planning 
Planning of needed resources to 
achieve some goal 

Process 
Implementation of 
activities 

Quality of 
implementation 

Evaluation of implementation 

Output 
Effectiveness of 
implementation 

Short-term 
monitoring 

Reporting on immediate progress 
of implementation 

Outcome 
To which extent did 
the activities reach 
their objectives? 

Mid-term 
evaluation 

Reporting on intermediate results 
(e.g. adoption rate of urban 
solutions) 

Impact 
What was achieved by 
the interventions? 

Long-term 
evaluation 

Reporting on real impacts or 
overall performance 

Table 2.4. Proposed indicator typology corresponding to key evaluation stages in a 
Smart sustainable city transformation (Huovila, Bosch, Airaksinen, 2019) 

 

Economic impact evaluation 

It refers to the comparative analysis of costs and effects (benefits) deriving from the 

implementation of the SCTP, specifically due to their Technical units (actions).  

In D5.2 Economic evaluation framework, a procedure to evaluate the economic 

effectiveness of MAtchUP planned actions has been developed. This has been done 

by identifying how the performance of complex financial schemes and innovative 

business models fits with the specific city needs and the main factors that affect the 

potential replication. 

The economic analysis will support city planners during the decision making process in 

the allocation and use of public resources, as well as to assess the efficiency of 

implemented interventions, and more over to evaluate the public and private value 

provided. That is to say, evaluate the effects and benefits derived from the SCTP 

implementation from different perspectives: the city governmentôs one, the societal one, 

the private investorsô one. 

 

Social impact evaluation 

Smart city strategies aims not only to produce profit to the deliver companies but also 

public value to the citizens, which could be translated into improving life quality in terms 

of public services, social cohesion and safety. 
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In D5.3 Social evaluation framework, the social evaluation is developed to measure the 

impact of the MAtchUP interventions on citizens, stakeholders and policy makers, 

using existing social indicators and considering other relevant indicators developed in 

the field of smart cities and impact assessment methodologies. 

Social impacts include changes in peopleôs way of life, their culture, community, 

political systems, environment, health and wellbeing, their personal and property rights 

and their fears and aspirations. For that, in WP5, a strong social evaluation framework 

for the social evaluation has been defined, aiming at measuring the impact of the 

MAtchUP SCTPs on citizens, stakeholders and policy makers. 

 

2.2 Prioritization of interventions according to city demand 

When prioritising smart city technologies, it is important not to lose the focus on the 

priorities of the cities, and the city long-term vision already stablished. 

City stakeholders, experts in the different domains and representing the quadruple 

helix model should carry out the pair-to-pair comparison in order to easily identify those 

domains that are priority within each MAtchUP pillar from the point of view of the cities. 

In D1.3 it was proposed to use PESTEL analysis when evaluating the feasibility of each 

smart action considering its different Political, Economic, Social, Technological, 

Environmental, and Legal implications. 

The general concept and structure of PESTEL methodology is shown in Figure 2.2: 

 

Figure 2.2: Concept and structure of PESTEL methodology 

 

When defining supply-side scenarios, the proper characterisation of technologies and 

their related operational models (which include the actors, business models, etc.) will 

be carried out. The PESTEL methodology allows measuring or estimating the 

replication and upscaling potential of the technologies, considering the specific context 

of the city and thanks to the results of this analysis, the suitability of each intervention/ 

SCTP is evaluated for each city. 

PESTEL

Political

Technology

Economic

Social

Legal

Environment
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Once the most suitable intervention types or SCTPs are identified through the PESTEL 

method, the results and scores resulting assigned to the technologies or SCTPs are 

analysed based on solid criteria of the objectives of the cities. 

The PESTEL analysis allows the selection and prioritization of the Smart City 

Technology Packages to be evaluated and integrated in each one of the MAtchUP 

cities. However for that it is necessary to take into consideration the impacts of these 

interventions on each one of the three MAtchUP technological fields (Energy Efficiency, 

Mobility and Transport, and ICT infrastructures and Urban Platform), as well as in the 

MAtchUP non-technological field (Citizens and Society), when trying to cover city 

demands and targets. 

 

2.3 Supply side scenarios evaluation: Smart City technology 
packages (SCTPs) impact assessment 

The PESTEL methodology above explained allows the selection and prioritization of 

the Smart City Technology Packages to be evaluated and integrated in each one of the 

MAtchUP cities. The next step, after the selection of SCTPs, would be the evaluation of 

the impact of these interventions on each one of the MAtchUP fields. 

Alternative supply side scenarios representing different SCTPs combinations based on 

the prioritization method results will be defined and evaluated. Based on multi-

stakeholder and multi-scale (buildings, districts, infrastructures, city, individuals, etc.) 

parameters, several scenarios that can be achieved with Smart City Technology 

Packages (SCTPs).  

 

Figure 2.3: Relationship between the demand side scenarios, the supply side scenarios 
and the Smart City Strategic Plans 

 

The first step is the creation of a Business as Usual (BaU) scenario, which corresponds 

to the most probable evolution of the city without any intervention. Once the BaU is 

created, several alternative scenarios are defined. These alternative scenarios consists 

of the implementation of different SCTPs, which are prioritized as the result of the 

PESTEL analysis. Finally, the impact of these intervention packages is calculated 

through the projection of the alternative scenarios and the final situation of the city can 

Demand side scenarios
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Å Needs and priorities
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be compared to the initial objectives (see the example in Figure 2.4), showing which 

strategy leads to the accomplishment of 2030 objectives.  

In the scenarios evaluation, the objective is to identify the better combination of SCTPs 

for achieving the general objectives more efficiently, keeping a multi-criteria approach. 

 

 

Figure 2.4: Results from the Supply side scenarios evaluation (example) 

 

Then, the Action Plan (Replication and Upscaling plans, deliverables D1.13-20 within 

Task 1.5) will be the main result of these outcomes, where the selected scenario will be 

deeply explained in order to guide the implementation plan and detailed design 

development will be carried out in the next steps to continue with the strategic 

objectives already defined in the Smart City Strategy (deliverables D1.6-12 within Task 

1.5). 
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3 MAtchUP SCTPs characterization 

3.1 MAtchUP SCTPs 

The Smart City Technology Packages (SCTPs) are independent implementable groups 

of technological solutions with a high replication potential. These SCTPs are built to 

capture the main information related to the solutions, including three main levels: a 

general description of the solutions, the related operational model and the impacts.  

The interested cities will have the opportunity to access to the MAtchUP SCTP 

catalogue, in order to gather the information about: the different technologies, their 

replication potential, and information about how to implement these technologies.  

Within MAtchUP project, a whole bundle of technological solutions is being deployed, 

which are grouped according to the four fields: 

- Energy Efficiency 

- Mobility and Transport 

- ICT infrastructures and Urban Platform 

- Citizens and Society 

 

Figure 3.1: MAtchUP SCTPs 

 

These SCTPs give the possibility to any entity to take an easier decision on the 

technology to be implemented in order to fulfil the specific target within the City 

Implementation Plan. They also give the main information to the most important 

stakeholders, some major parameters (investment, cost range), business model 

archetypes and social acceptance, as well as risks (barriers or problems) that have to 

be overcome and the impact indicators to be controlled to implement these 

technologies, to name a few. 

In D1.3 Report on indicators, tools and methods for impact-based evaluation of 

technologies implementation a preliminary list of the SCTPs was identified in each LH 

City, according with the actions described in the DoA, to be implemented in the near 

future. However, due to the changes that have taken place in the second Amendment, 

this list of SCTPs has been updated. 

In any case, city partners with the help of technical partners and in alignment with the 

leader of WP6 (alignment with the Action Bundles that were being defined in the WP6 

at the same time) have identified the following groups of replicable solutions, SCTPs 

VALENCIA DRESDEN ANTALYA

ENERGY SCTPs MOBILITY SCTPs ICT SCTPs
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(Smart City Technology Packages), following the three technological fields of 

MAtchUP. These are groups of implemented actions of the MAtchUP project and in 

some cases were identified at proposal level and further modified through amendment. 

Field Valencia Dresden Antalya Total 

Energy efficiency 13 6 5 24 

Mobility and Transport 9 8 5 22 

ICT infrastructures and 
Urban platform 

1 1 1 3 

TOTAL 23 15 11 49 

Table 3.1. MAtchUP SCTPs 

 

3.1.1 General SCTPs classification 

After the first tentative list of replicable solutions of each city, a final list of the SCTPs in 

the four pillars of MAtchUP has been established, with agreed names for all SCTPs 

and aligned as well with the WP6 related Action bundles. 

Action Bundles are groups of actions that are related among them from a financing 

point of view (e.g. they are financed under the same programme or funding sources, or 

one action is able to finance other actions) or because they are jointly interlinked by a 

specific business model (as reported in deliverable D6.2). 

The following Table 3.2 shows the final selection of SCTPs (with the names agreed 

jointly with the Action Bundles) and indicating with an asterisk (*) those SCTP that have 

not finally been characterized in Chapter 3. This is because actions have not been 

assigned in none of the Lighthouse cities, due to the lack of interest of replicable 

technologies, or because its major interest to be added was related to the Action 

Bundles, that is, they were more interesting form the financial point of view rather than 

from the technological point of view. 

MAtchUP Pillar ID General SCTP 

Energy efficiency 

1 Construction of (private) residential building 

2 Construction of (public) residential building 

3 Construction of public tertiary building 

4 Retrofitting of private residential buildings 

5 Retrofitting of public residential buildings 

6 Retrofitting of public tertiary buildings 

7 Building integrated RES in a residential building  

8 Building integrated RES in a tertiary building  

9 Urban scale RES 

10 Smart public lighting 

11 Humble lampposts 

12 Smart controls and Domotics in residential building 

13* Smart controls and Domotics in tertiary building 

14* Urban thermal storage 
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MAtchUP Pillar ID General SCTP 

15* Urban electrical storage 

16* Building repurposing actions  

17 District heating and cooling  

Mobility and Transport 

1* EV cars (private sector) 

2 EV cars (public sector) 

3 EV bus (public sector) 

4 EV bike or scooter (public sector) 

5 Demand management/ Smart charging 

6 Last mile logistics 

7 Multimodality 

8 ITS for parking management 

9 Expansion charging infrastructure 

ICT infrastructures 
and Urban platform 

1* Use of open data for new business  

2 Inputs and Outputs of Urban platform 

3* Internet of Things deployment 

Non-Technical 
Actions 

1* Employment initiatives 

2* 50/50 Programmes 

3* 
Shared private-public investment models for sustainable 
energy consumption and circular economy 

4* Prosumer Energy Cooperatives 

5* 
District refurbishment local investment fund (financial 
instrument) 

Table 3.2. MAtchUP general SCTPs classification 

 

The definitions of these general SCTPs are included in Annex 1, in order to clarify their 

main purpose and have a clear idea of their aim and their focus when the LH cities 

begin the phase of assigning the actions they are deploying in the Project to some of 

the SCTPs.  

The identification of the SCTPs, as well as the characterization and the PESTEL 

analysis, have been carried out throughout a long period of time which includes the 

preparation and approval of an Amendment, so the selected actions in the Lighthouse 

cities do not correspond in some cases. In addition, due to this Amendment process, 

some actions are according to the first DoA of the projects and some others have been 

updated according to the new DoA after the Amendment.  

In the following sections (3.1.2, 3.1.3 and 3.1.4) the SCTPs and technology units 

assigned to them by each Lighthouse city are deployed in tables Table 3.3, Table 3.4 

and Table 3.5. The pillar to which each action (Technical Unit) belongs has been 

included as well: actions from Energy, ICT and NTA in the Energy SCTPs; actions from 

Mobility, ICT, NTA and Energy in the Mobility SCTPs; and actions from ICT, Energy 

and NTA in the ICT SCTPs. 
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3.1.2 Valenciaôs SCTPs 

SCTP Valencia SCTPs and Social-Technical Units 

Pillar General SCTP Valencia SCTP Name VAL_ID Pillar No. Technical Unit name 

Energy 
efficiency 

Construction of 
(private) residential 
building 

High energy efficiency 
performance private 
houses reconstruction 

ENE_1A 

Energy A.1 Reconstruction of 16 houses (13 private) 

Energy A.2 223 kW PV integration 

Energy A.3 1100 kWh electrical storage for self-consumption model integration 

Energy A.4 400 Smart meters for buildings 

Energy A.5 Next generation of 150 smart controllers at the building level 

Energy A.12 Solar thermal and aerothermal integration 

ICT A.32 IoT devices integration with the VLCi smart city platform 

NTA A.45 Participation, Education and Co-creation (#DecidimVLC) 

NTA A.48 
Local strategy for Social Services and Local Energy Office to mitigate 
energy poverty at the district scale 

NTA A.49 Thermographic and energy production mapping or end-users management 

Construction of 
(public) residential 
building 

High energy efficiency 
performance public 
houses reconstruction 

ENE_1B 

Energy A.1 Reconstruction of 16 houses (3 public) 

Energy A.2 223 kW PV integration 

Energy A.3 1100 kWh electrical storage for self-consumption model integration 

Energy A.4 400 Smart meters for buildings 

Energy A.5 Next generation of 150 smart controllers at the building level 

Energy A.12 Solar thermal and aerothermal integration 

ICT A.32 IoT devices integration with the VLCi smart city platform 

NTA A.45 Participation, Education and Co-creation (#DecidimVLC) 

NTA A.48 
Local strategy for Social Services and Local Energy Office to mitigate 
energy poverty at the district scale 

NTA A.49 Thermographic and energy production mapping or end-users management 

Construction of 
public tertiary 

nZEB Civic Centre 
construction 

ENE_2 
Energy A.9 Civic centre for the district "Centro Cívico" 

Energy A.2 223 kW PV integration 
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SCTP Valencia SCTPs and Social-Technical Units 

Pillar General SCTP Valencia SCTP Name VAL_ID Pillar No. Technical Unit name 

building Energy A.3 1100 kWh electrical storage for self-consumption model integration 

Energy A.4 400 Smart meters for buildings 

Energy A.5 Next generation of 150 smart controllers at the building level 

Energy A.12 Solar thermal and aerothermal integration 

ICT A.32 IoT devices integration with the VLCi smart city platform 

NTA A.46 Local toolkit for development of Near Zero Emission Buildings 

Retrofitting of 
private residential 
buildings 

High energy efficiency 
performance private 
houses reconstruction 

ENE_3A 

Energy A.6 Retrofitting of 548 private houses (536 private) 

Energy A.4 400 Smart meters for buildings 

Energy A.5 Next generation of 150 smart controllers at the building level 

Energy A.12 Solar thermal and aerothermal integration 

ICT A.28 Smart home energy management systems (SHEMS) 

ICT A.32 IoT devices integration with the VLCi smart city platform 

NTA A.45 Participation, Education and Co-creation (#DecidimVLC) 

NTA A.48 
Local strategy for Social Services and Local Energy Office to mitigate 
energy poverty at the district scale 

NTA A.49 Thermographic and energy production mapping or end-users management 

Historical building 
retrofitting 

ENE_4 

Energy A.7 Retrofitting of the University student residence "Collegiate" (Private) 

Energy A.2 223 kW PV integration 

Energy A.3 1100 kWh electrical storage for self-consumption model integration 

Energy A.4 400 Smart meters for buildings 

Energy A.5 Next generation of 150 smart controllers at the building level 

Energy A.12 Solar thermal and aerothermal integration 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Retrofitting of public 
residential buildings 

High energy efficiency 
performance public 

ENE_3B 
Energy A.6 Retrofitting of 548 private houses (12 public) 

Energy A.4 400 Smart meters for buildings 
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SCTP Valencia SCTPs and Social-Technical Units 

Pillar General SCTP Valencia SCTP Name VAL_ID Pillar No. Technical Unit name 

houses reconstruction Energy A.5 Next generation of 150 smart controllers at the building level 

Energy A.12 Solar thermal and aerothermal integration 

ICT A.28 Smart home energy management systems (SHEMS) 

ICT A.32 IoT devices integration with the VLCi smart city platform 

NTA A.45 Participation, Education and Co-creation (#DecidimVLC) 

NTA A.48 
Local strategy for Social Services and Local Energy Office to mitigate 
energy poverty at the district scale 

NTA A.49 Thermographic and energy production mapping or end-users management 

Retrofitting of public 
tertiary buildings 

Market retrofitting ENE_5 

Energy A.10 Retrofitting of "Mercado del Cabanyal" 

Energy A.2 223 kW PV integration 

Energy A.3 1100 kWh electrical storage for self-consumption model integration 

Energy A.4 400 Smart meters for buildings 

Energy A.5 Next generation of 150 smart controllers at the building level 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Municipal energy 
office retrofitting 
(Office building 
retrofitting) 

ENE_6 

Energy A.11 Retrofitting of municipal energy office (Oficina de la Energía) 

Energy A.2 223 kW PV integration 

Energy A.3 1100 kWh electrical storage for self-consumption model integration 

Energy A.4 400 Smart meters for buildings 

Energy A.5 Next generation of 150 smart controllers at the building level 

Energy A.12 Solar thermal and aerothermal integration 

ICT A.32 IoT devices integration with the VLCi smart city platform 

NTA A.46 Local toolkit for development of Near Zero Emission Buildings 

Building integrated 
RES in a residential 
building 

PV plant integration 
into buildings to 
produce renewable 
electricity 

ENE_7 

Energy A.2 223 kW PV integration 

Energy A.3 1100 kWh electrical storage for self-consumption model integration 

ICT A.28 Smart home energy management systems (SHEMS) 
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SCTP Valencia SCTPs and Social-Technical Units 

Pillar General SCTP Valencia SCTP Name VAL_ID Pillar No. Technical Unit name 

ICT A.32 IoT devices integration with the VLCi smart city platform 

NTA A.47 
Local toolkit for production, storage and self-consumption of renewable 
energy at the district scale 

Building integrated 
RES in a tertiary 
building 

Sports center with 
advanced energy 
systems 

ENE_8 

Energy A.8 Advanced Geothermal System ("Nazaret Sports Center") 

Energy A.14 Sewerage energy recovery system 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Urban scale RES 
Butterfly wave energy 
converter to supply 
public lighting 

ENE_11 
Energy A.13 Pilot Butterfly Wave Energy Converter to supply public lighting 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Smart public 
lighting 

Smart Lighting ENE_10 
Energy A.27 Smart lighting - 4000 street lamps 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Humble lampposts Humble lampposts ENE_9 
Energy A.26 Humble lampposts 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Mobility 
and 
Transport 

EV cars (public 
sector) 

eVehicles for local 
government 

MOB_1 

Mobility A.15 101 local government eVehicles 

Mobility A.18 72 EV charging points 

ICT A.32 IoT devices integration with the VLCi smart city platform 

EV bus (public 
sector) 

eBuses MOB_2 

Mobility A.16 2 fully eBuses 

Mobility A.18 72 EV charging points 

Mobility A.21 Demand management and operation of charging systems for the eBus fleet 

ICT A.24 Eco-driving patterns to optimize the performance of electric buses 

Mobility A.32 IoT devices integration with the VLCi smart city platform 

Hybrid buses MOB_3 
Mobility A.16 37 hybrid buses 

ICT A.32 IoT devices integration with the VLCi smart city platform 

EV bike or scooter 
(public sector) 

e-bikes for 
accessibility 

MOB_4 
Mobility A.17 2 e-bikes for disabled mobility 

Mobility A.18 72 EV charging points 
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SCTP Valencia SCTPs and Social-Technical Units 

Pillar General SCTP Valencia SCTP Name VAL_ID Pillar No. Technical Unit name 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Demand 
management/Smart 
charging 

V2G (Vehicle to Grid) MOB_6 

Mobility A.19 3 V2G pilots 

Mobility A.20 Public charging system management 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Last mile logistics 
Last mile based on 
eBikes 

MOB_7 

Mobility A.22 Last mile logistics based on eBikes 

Mobility A.17 3 e-bikes last mile logistics 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Multimodality Multimodal  hub MOB_8 
Mobility A.23 2 multimodal hubs 

ICT A.32 IoT devices integration with the VLCi smart city platform 

ITS for parking 
management 

EV parking 
management 

MOB_9 
Mobility A.25 Management of EV parking places 

ICT A.32 IoT devices integration with the VLCi smart city platform 

Expansion charging 
infrastructure 

EV charging points MOB_5 

Mobility A.18 72 EV charging points 

Mobility A.20 Public charging system management 

ICT A.32 IoT devices integration with the VLCi smart city platform 

ICT and 
Urban 
platform 

Inputs and Outputs 
of Urban platform 

Open urban platform ICT_1 

ICT A.28 Smart home energy management system (SHEMS) 

ICT A.29 Smart District energy management system (SDEMS) 

ICT A.30 Open Data management 

ICT A.31 Open APIs 

ICT A.32 IoT devices integration with the VLCi smart city platform 

ICT A.33 IoT & Big Data analysis (KPI dashboard) 

Energy A.4 400 Smart meters for buildings 

Energy A.5 Next generation of 150 smart controllers at the building level 

Table 3.3. Valenciaôs SCTPs  
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3.1.3 Dresdenôs SCTPs 

SCTP Dresden SCTPs and Social-Technical Units 

Pillar General SCTP Dresden SCTP Name DRE_ID Pillar No. Technical Unit name 

Energy 
efficiency 

Construction of 
(private) residential 
building 

District future house ENE_3 

Energy A.9 District Future House 

Energy A.41 8.7 kWp Photovoltaic System in District Future House 

Energy A.42 Power storage in District Future House 

Energy A.53 Connection of new buildings to the DH 

Energy A.43 Smart-Meter-Gateway in District Future House 

ICT A.61 New Open API developments 

Retrofitting of 
private residential 
buildings 

Energetic 
transformation of the 
real state 

ENE_4 
Energy A.7 Pfotenhauer Str. Retrofitting project 

NTA A.38 Energy efficient design of the real state 

Building integrated 
RES in a residential 
building 

Smart tenant model 
for existing buildings 

ENE_1 

Energy A.1 Smart tenants 

Energy A.4 226 kWp Photovoltaic System on existing buildings 

ICT A.60 New open data gateway 

ICT A.61 New Open API developments 

Smart public 
lighting 

Smart public lighting ENE_6 

Energy A.15 Demonstration of optimization actions in public lighting 

ICT A.60 New open data gateway 

ICT A.61 New Open API developments 

Smart controls and 
Domotics in 
residential building 

Building control center ENE_2 

Energy A.2 Building Control Center: 12 Public Buildings Energy Managed 

ICT A.60 New open data gateway 

ICT A.61 New Open API developments 

District heating and 
cooling 

Smart district heating ENE_5 

Energy A.13 District Energy Monitoring 

Energy A.17 DH management optimization to increase the RES ratio of use 

Energy A.36 New thermal storage of 7,800 m3 for District Heating 

Mobility 
and 
Transport 

EV cars (public 
sector) 

Expansion e-vehicle 
fleets 

MOB_1A 
Mobility A.19 E-mobility for public sector: 20 e-cars 

Mobility A.40 5 e-cars for housing sector 

EV bus (public 
sector) 

e-Buses for public 
sector 

MOB_1B Mobility A.19 E-mobility for public sector: 4 e-Buses 
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SCTP Dresden SCTPs and Social-Technical Units 

Pillar General SCTP Dresden SCTP Name DRE_ID Pillar No. Technical Unit name 

Multimodality 
Intermodal mobility 
hub 

MOB_3 Mobility A.26 1 Intermodal mobility hub 

ITS for parking 
management 

Mobility Apps 

MOB_5 

Mobility A.25 Urban Mobility Assistance 

ICT A.60 New open data gateway 

ICT A.61 New Open API developments 

MOB_6 

Mobility A.27 Mobility notification 

ICT A.66 Mobility planning application 

ICT A.60 New open data gateway 

ICT A.61 New Open API developments 

MOB_7 

NTA A.39 Citizen Feedback Channel for traffic management 

ICT A.65 Citizen's Feedback mobility application 

ICT A.60 New open data gateway 

ICT A.61 New Open API developments 

Expansion charging 
infrastructure 

Expansion charging 
infrastructure 

MOB_2 Mobility A.22 
36 Charging Points and 2 Fast-Charge Stations to improve Charging 
Infrastructure 

Smart charging MOB_4 

Energy A.11 Smart Metering deployment in 36 charging stations 

Mobility A.23 Optimal use of Charging Infrastructure 

Mobility A.24 Smart management for electromobility 

NTA A.37 Business model for charging stations 

Energy A.54 Reducing the impact of charging stations on the grid 

ICT A.64 Charging station and battery storage Platform 

ICT A.67 Smart Meter Gateway for electromobility 

ICT and 
Urban 
platform 

Inputs and Outputs 
of Urban platform 

Urban Platform & IoT - 
basic technicalities 

ICT_1 

ICT A.34 VAMOS Interface for B2B platform 

ICT A.60 New open data gateway 

ICT A.61 New Open API developments 

ICT A.62 Big data Functionalities 

ICT A.63 IoT adaptors 

Table 3.4. Dresdenôs SCTPs  
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3.1.4 Antalyaôs SCTPs 

SCTP Antalya SCTPs and Social-Technical Units 

Pillar General SCTP Antalya SCTP Name ANT_ID Pillar No. Technical unit name 

Energy 
efficiency 

Construction of 
(private) residential 
building 

Residential Blocks (B 
energy rating district) 

ENE_1 

Energy A.1 Residential blocks 46,000 m2 (B energy rating district) 

Energy A.6 Smart Controls & Domotics 

Energy A.4 Solar thermal collectors installation for residential buildings 

ICT A.42 IoT adaptors 

ICT A.39 New open data gateway 

NTA A.30 
PPP modelling guidelines for creating smart districts via urban 
transformation 

Construction of 
public tertiary 
building 

New construction of 
high performance 
public building 

ENE_5 

Energy A.2 
New construction of public tertiary buildings 25,000 m2 (min B energy 
rating) 

Energy A.6 Smart Controls & Domotics 

NTA A.29 Demand management living lab 

ICT A.39 New open data gateway 

ICT A.42 IoT adaptors 

Building integrated 
RES in a tertiary 
building 

PV Systems with 
storage 

ENE_3 

Energy A.3 PV installation for public buildings 

Energy A.5 Electrical storage for buildings and charging stations 

Energy A.6 Smart controls and Domotics 

NTA A.25 Single window/desk for energy retrofitting  

ICT A.39 New open data gateway 

ICT A.42 IoT adaptors 

Urban scale RES District level PPP ENE_4 

Energy A.10 PV system total capacity 5 MWp 

Energy A.7  Smart meters 

NTA A.36 
Local toolkit for production, storage and self-consumption of renewable at 
the district scale 

Smart public 
lighting 

LED-Integrated public 
lighting system 

ENE_2 
Energy A.8 LED Public Lighting 

Energy A.9 Smart control of public lighting 
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SCTP Antalya SCTPs and Social-Technical Units 

Pillar General SCTP Antalya SCTP Name ANT_ID Pillar No. Technical unit name 

NTA A.28 Lighthouse economic and social living lab 

ICT A.39 New open data gateway 

ICT A.42 IoT adaptors 

Mobility 
and 
Transport 

EV cars (public 
sector) 

e-vehicles for 
municipality fleet 

MOB_4 

Mobility A.14 20 e-vehicles for municipality fleet 

Mobility A.16 5 e-vehicle charging points 

ICT A.42 IoT adaptors 

ICT A.39 New open data gateway 

ICT A.41 Big data Functionalities 

NTA A.24 
City Policies Update: taxes, subsidies, traffic management and electro-
mobility promotion 

EV bus (public 
sector) 

Hybrid buses MOB_3 

Mobility A.13 4 Hybrid buses 

ICT A.42 IoT adaptors 

ICT A.39 New open data gateway 

ICT A.41 Big data Functionalities 

NTA A.35 Citizens' feedback channel 

EV bike or scooter 
(public sector) 

e-Scooter MOB_5 

Mobility A.15 30 e-Scooters 

Mobility A.17 5 e-bike charging stations 

ICT A.42 IoT adaptors 

ICT A.39 New open data gateway 

ICT A.41 Big data Functionalities 

NTA A.35 Citizens' feedback channel 

Multimodality Multimodal hubs MOB_2 

Mobility A.19 2 multimodal hubs 

Mobility A.20 Integrating existing Light Rail with eBike Station and Bus Transport 

Mobility A.21 
Applying last mile mobility for citizens via integration of e-bike station with 
the light rail station 

ICT A.42 IoT adaptors 
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SCTP Antalya SCTPs and Social-Technical Units 

Pillar General SCTP Antalya SCTP Name ANT_ID Pillar No. Technical unit name 

ICT A.39 New open data gateway 

NTA A.35 Citizens' feedback channel 

Expansion charging 
infrastructure 

Recharging points for 
e-Vehicles 

MOB_1 

Energy A.5 Electrical storage for charging stations 

Mobility A.18 Management of charging systems 

ICT A.42 IoT adaptors 

ICT A.39 New open data gateway 

NTA A.24 
City Policies Update: taxes, subsidies, traffic management and electro-
mobility promotion 

ICT and 
Urban 
platform 

Inputs and Outputs 
of Urban platform 

Urban data Platform ICT_1 

ICT A.39 New open data gateway 

ICT A.40 New Open API developments 

ICT A.41 Big data Functionalities 

ICT A.42 IoT adaptors 

NTA A.35 Citizens' feedback channel 

Energy A.6 Smart Controls & Domotics 

Energy A.7 Smart meters 

Table 3.5. Antalyaôs SCTPs 
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3.2 Introduction to SCTPs characterization methodology 

In order to collect all the information regarding each SCTP, a template has been 

developed and, including the following aspects (see also Figure 3.2): 

- Identification of the Smart City Technology Package (SCTP). 

- General description of the solution, including the MAtchUP actions involved 

(Socio-Technical Units) in the SCTP, as well as the reasons for implementing, 

barriers and benefits. 

- Operational model, gathering the information related to business models that 

can be used for implement the technological solution, the citizen acceptance 

mechanisms and the actors involved. 

- Impact assessment of the SCTP, analysing Environmental, Economic and 

Social impacts based on the impacts estimated achieved and demonstrated 

within the DoA of MAtchUP. 

 

Figure 3.2: SCTP Template structure 

In order to foster the alignment of the replication measures implemented in parallel by 

all Smart City projects supported by the European Commission from the call SCC01 

within Horizon 2020 programme, templates developed by Triangulum4 and 

REMOURBAN5 projects are hereby adopted and adapted to the MAtchUP project. A 

                                                
4 https://www.triangulum-project.eu/ 

5 http://www.remourban.eu/ 

SCTP Template: Structure
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wide range of combined measures to be collected from all SCC projects also offer the 

possibility to catalogue, compare and benefit from smart solutions deployed by other 

Smart City projects besides MAtchUP. 

The template has been therefore designed based on the ones developed by other 

projects and filled out by the technical partners involved following the next steps:  

1. Design of the SCTP template and partial completion of them with the 

information related to the description of the SCTP and the Socio-Technical units 

involved. 

2. Completion of the information in the General Description section (reasons for 

implementing, Socio-technical units information, barriers and benefits) by the 

technical partners related to each Lighthouse city (CAR completed Valencia 

SCTPs, TUD completed Dresden Energy and ICT SCTPs, FHG completed 

Dresden Mobility SCTPs, and SAM and DEM completed Antalya SCTPs). 

3. In parallel, the information on the Operational Model was being processed by 

UBIEFE, taking advantage of the information already collected for the Action 

Bundles in WP6 and adapting it to the context of WP1 and the differences 

among the Action Bundles and SCTPs. 

4. In parallel too, VTT was in charge of developing the Impacts section, taking 

into account indicators and developments in WP5 and assessing the indicators 

in a qualitative scale because of the lack of quantitative results of the actions at 

this stage of the project.  

5. Finally, the three sections are unified with the complete information analysis for 

each SCTP (by CAR). 

 

Figure 3.3: SCTPs work organization  

SCTP workingstructure

PARTIAL COMPLETION OF THE GENERAL DESCRIPTION 

(SCTP descriptions and Technical-Units names)

DEFINITION OF THE TEMPLATES
CAR and feedback 

from Technical partners

CAR

GENERAL DESCRIPTION

Å Reasons for implementing (Technical-Environmental, Economic, 

Social)

ÅMAtchUPSocio-Technical Units (Category, short description of the 

actions from DoA)

Å Barriers (Political, Economic, Social, Technology, Environment, Legal)

Å Benefits (Political, Economic, Social, Technology, Environment, Legal)

ValenciaSCPTs: CAR

DresdenSCTPs: TUD

(Energy and ICT) +

FHG(Mobility)

AntalyaSCTPs: SAM 

+ DEM

OPERATIONAL MODEL

Linked to WP6(Action Bundles connection).

Business models, cost structure, financial model, social acceptance, market 

acceptance, actors involved.

UBIEFE

IMPACTS

Linked to WP5.

Environmental, Economic and Social impact.

VTT








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































