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METODOLOGÍA PARA EVALUAR EL IMPACTO DE LA 

INCORPORACIÓN DE NUEVAS TECNOLOGÍAS EN CIUDADES 

INTELIGENTES 
 
ABSTRACT:  
We are facing a revolution of digital and communication 
systems, where the role of technology will keep growing up 
exponentially. It is transforming society, and has high impact 
on infrastructure, transport systems, buildings and in public 
spaces. Urban areas are rebuilding the traditional 
technological scenario, with systems that create new needs, 
discovering new realities, and seeking new solutions. The aim 
of this paper is to establish a methodology to set an 
assessment tool for different technologies in terms of their 
usefulness and consequences, and to consider the impact of 
their applications. With it, policy makers and influencers can 
evaluate the advantages of each initiative, the virtues of the 
available technologies and systems towards their application 
in Smart Cities. 
 
 
Keywords: Smart Cities, Urban infrastructures, New 
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RESUMEN:  
Estamos frente a una revolución producto de los sistemas digitales y de 
comunicación, donde el papel de la tecnología continuará creciendo 
exponencialmente. Está calando profundamente en la sociedad, y tiene 
un alto impacto en las infraestructuras, los sistemas de transporte, en los 
edificios y en el espacio público. En el ámbito urbano se reconfigura el 
escenario tradicional tecnológico, con sistemas que generan nuevas 
necesidades, descubriendo nuevas realidades que buscan nuevas 
soluciones. El objetivo de este trabajo es el de establecer una 
metodología para la elaboración de una herramienta de evaluación para 
las diferentes tecnologías en función de su utilidad y consecuencias, 
contemplando la incidencia de sus aplicaciones. Con ella se podrán 
evaluar, por parte de políticos y técnicos prescriptores, las ventajas y 
desventajas de cada iniciativa, las virtudes de las tecnologías y sistemas 
disponibles, y el modo óptimo de su aplicación en las Ciudades 
Inteligentes.  

 
Palabras clave: Ciudades Inteligentes, Infraestructuras urbanas, 

Nuevas Tecnologías, Metodologías de evaluación, Implicaciones 
sociales. 

 

1.- INTRODUCTION  
 
For decades, experts have been studying the role that the city and its inhabitants play in the advent of new technologies. 

Some authors feared for a digital disaster, contrasting the tele-presence as a negation of space for time [1], how the 

concentration of movements, money and information, can turn the geographical space [2], or perceiving virtual city as 

dissolution of reality [3]. Others contributed to the vision of the city as a complex ecosystem that metabolizes energy, 

materials and information, transforming them into goods and services [4]. New technologies allow greater socialization 

behaviors in new spaces, and the XXI century will establish appropriate conditions to create a civilized urbanity based 

on information flows [5]. 

 

With new technologies, cities will be made of buildings and infrastructures that could be seen as the hardware, and 

networks that will form the software: a civic ‘intelligence’, building intelligent spaces. (‘intelligence building’ reads as 

‘secret services building in English, so better use ‘’ and ,) It brings new standards for social organization [6] and the role 

of information and communication technologies are essential, with the duty to guarantee the ability for citizens to 

understand these new tools and avoid any socio-technological exclusion. It will be necessary to remove the ‘fear of the 

unknown’, try to learn the way to study it, and to provide analysis tools to understand how to best apply these new 

systems. Thanks to the implications of new technologies, the priorities are relationships and movements, where 

everything is interconnected, which require new logics, new analytical tools and new concepts [7]. In the digital-city, 

new technologies will help improve the management of communication networks, mobility and energy, but the 
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implementation and monitoring of those systems remains the Achilles heel of urban planning [8]. The city loses its fears 

and embraces the dominant role of technologies, acquiring the title of Smart City (SC), the natural context for this work. 

 

Simulating the behavior of different systems and testing scenarios (dropping ‘future’ as ‘future scenarios’ reads as 

scenarios that will be developed in the future, and not ‘scenarios about the future’) improve the sustainability of cities. 

Furthermore, the use of simulation tools provides a fair assessment for designing strategies to support designers from 

the early stages of decision making [9]. New methodologies need to be aligned with the main aspects of sustainability: 

environmental, social and economic [10], and processed with a systemic vision. Those aspects should be designed in 

order to identify emerging features and improve every area of opportunity, through technological, economic, social and 

political improvements [11]. In this work, we describe the process that led us to the development of a methodology for 

the technologies and systems analysis in urban environments, developing a useful tool to assess the effect of those 

systems in SC. We set the general criteria, as well as how to interrelate them, by defining a methodology based on the 

combination of both quantitative and qualitative variables that will help achieve a rating to evaluate the application of 

technologies and systems, and their immediate effects. 

 

Cities and their planning cannot be detached from the technologies that shape them, and they still hold a future of great 

evolution. Therefore, an open, scalable and revisable instrument is presented, capable of analyzing any technology, 

system or urban infrastructure that could be part of new SC strategies. The basis of the methodology is detailed, as well 

as the analysis process based on the study of different initiatives and joint work with experts from the Spanish Smart 

Cities Network (RECI), analyzing their implanted systems. Finally, the results obtained after the assessment of more 

than 50 systems and technologies are presented, before concluding on the usefulness of the tool and highlighting future 

steps. 

 

 

2.- DEVELOPMENT 
 
2.1.- SCOPE OF WORK  
 
Many authors have made a critical review of the literature trying to define what a SC is, from a sociological [12] [13] or 

economic perspective [14] [15]. Others even opposed to this term by considering it a fashion fad [16]. However, it 

seems clear that it has enough depth in public spheres and is widely accepted by numerous organizations, institutions 

and scientific world. This new term must question both the assumptions and contradictions involved in its concept [12]. 

It is yet difficult to precisely define SC, given the large spectre of different elements involved and the multiple 

approaches. 

 

Numerous ranking systems have been developed both in Europe [17] and Spain [18], but the authors behind them 

recognize that the parameters used are not completely quantifiable, due to the vagueness of the SC term itself. That is 

why the methodology developed in this paper - besides offering a great tool to help better define SC strategies and the 

choice of systems and technologies to apply - can provide a methodology to compare SC from an objective point of 

view. 

 

To evaluate this tool, Pamplona City Council was contacted and its municipal strategy initiatives under development 

were analyzed [19]. The Smart City Spanish Network (RECI) [20] was also approached in order to collect data on their 

SC initiatives. The 18 RECI cities with which we have worked have shown interest in the tools we propose with this 

methodology. In fact, comments from experts from these cities have helped us outline the main concepts to focus on 

and the first scheme indicators. Different systems of strategic definition have been studied [21][22][23] as well as 

several SC cases were analyzed [24][25] to define the main areas of focus.  

 

While this focus remains large given the complexity of SC and all the ramifications involved, there is one strong 

consensus among experts: Mobility. The second major focus which has emerged is Energy efficiency. The third most 

important aspect of SC is less clearly defined, and we have encompassed it under the concept of Quality of life, which 

includes areas such habitability, waste management, pollution and environmental management, and services. This 

segmentation does not seek to catalog solutions. The idea is rather to recognize their mainstreaming - the same 
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technology can affect more than one areas at a time - which seems appropriate in order to weigh different solutions in 

each area with the tool developed here, and to evaluate the overall impact on a SC strategy. 

 

While assessing the concept of SC, we can’t afford to underestimate the potential negative impact of the spread of new 

technologies. Local policies should emerge to support an appropriate planning of urban cyberspace [26]. A City cannot 

be labeled as Smart simply because of its adoption of sophisticated ICT [12], and must urbanize the deployed 

technologies, making them accessible and useful to the people they affect directly [13]. 

 

2.2.- PROPOSED DEVELOPMENT OF AN ASSESSMENT TOOL 
 

The tool proposed in this work should allow the emergence of easily identifiable data to evaluate the different 

technologies available to city managers, policy makers and urban planners. For this task, a number of technology 

analysis systems have already been studied. In the early 70s, the term Technology Assessment (TA) [27] is introduced, 

and in the 90s we saw the emergence of the idea that TA should take into consideration the impact of emerging 

technologies on societies and their environments [28]. Since then, TA has been seen as a scientific, interactive and 

communicative process, studying the social implications of new technologies in the urban fabric. [29]. 

 

Because of SC’s constant evolution, there are no universal tools that can be applied to all TA studies. It requires new 

approaches to adapt to new demands [30]. Several methods to define appropriate indicators to assess the environmental 

and sustainable performance of cities have been proposed [31] , as well as new hybrid approaches for the selection of 

emerging technologies by building index [32]  (‘by building index’ syntax doesn’t work, but I can’t change because I’m 

not sure of the sentence, I’ll let you tweak). However,  these methods are not specific to the field of SC, so it is pertinent 

to develop a methodology exclusively focused on technologies applicable to SC. 

 

Due to the multiplicity of factors, the complexity lies in defining a model that will incorporate all the different layers of 

analysis and help determine whether a solution being examined is the most appropriate in terms of meeting the needs at 

the root at any given project. The model must be able to assess and quantify in a relational and permanent way both the 

initial problem to solve and the instruments to achieve the expected results. Criteria should be defined in order to be 

crossed-checked in a double-entry matrix with several elements that will constitute the Impact, through a series of 

variables such as functionality, expected results and consequences. There will be another series of variables composing 

the Background: personal, social, urban, environmental, economic and energy requirements [33]. The Impact and the 

Background will be crossed-checked while quantified variables will be defined. This will enable us to compile them and 

reach a final grade for each technology. The methodology must have a fair balance between quantitative and qualitative 

variables to make sure it is both effective and flexible, as well as relevant to any system or technology to be applied in 

the city. This will be the Technology Assessment Matrix (TAM). 

 

2.3.- TECHNOLOGY ASSESSMENT MATRIX (TAM) 
 
The final score for a particular technology will be the result of the combination of multiple mesured elements and their 

consecutive average (Fig.1). In each box, a value from previously defined indicators is placed, and an overall result will 

be obtained by combining each line and column respectively. By compiling the partial results, an average of the final 

grade (TT) will be obtained. 

 

The consecutive scaling of different and interrelated concepts gives an objective and balanced result. From this scheme, 

the matrix is developed in a way that takes into account the concepts proposed for both the Background and the Impact. 

The following table (Table I) shows the analyzing process for the TAM. 
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Fig.1. TAM evaluation process.  
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a. Citizen 1.a 2.a 3.a Ta 

b. Social  1.b 2.b 3.b  Tb 

c. Urban  1.c  2.c 3.c Tc 

d. Environment 1.d 2.d 3.d Td 

e. Economic requirements 1.e 2.e 3.e Te 

f. Energetic requirements 1.f 2.f 3.f Tf 

Total T1 T2 T3 TT 

Table I: Technology Assessment Matrix (TAM): Main Concepts and qualification 

 

By combining each Background concept with Impact issues, a numerical data will be obtained in each box: a value that 

goes from 1 (lowest impact) to 5 (highest impact) according to a number of indicators, which will allow us to make the 

distinction between the different impacts on each element of the background the technology is set to have. Each line and 

column generates subtotals of the global balance of each criterion in the sum of elements of the environment (T1, T2, 

T3), and the full impact of that technology (Ta, Tb, Tc, ...) that can be assessed. By averaging the subtotals for each row 

and column, the final result of a particular technology will be obtained as a whole. As an example, the impact of each 

Impact criterion in the different elements of the Background will be graded as shown in the following (Table II). 
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1. Functionality Poor (1) Average (2) Good (3) Very Good (4) Excellent (5) 

a. Citizen   O   

b. Social  O    

c. Urban    O  

d. Environment    O  

e. Economic Req. O     

f. Energetic Req.     O 

Table II: Assessment process for a particular technology 

 
The final result of the impact from the technology’s Functionality on all the elements of the environment will be (Eq.1): 

 

 

(1) 

T1 = (3 + 2 + 4 + 4 + 1 + 5) / 6   T1= 3.17  

 

To determine which value is assigned to each box, indicators and variables must be defined to be used with each 

concept. For this, an initial suggestion of five potential indicators that could be used in different criteria is presented 

(Tables III, IV and V). 

 

1.FUNCTIONALITY Poor (1) Average (2) Good (3) Very Good (4) Excellent (5) 

a. Citizen 
Impossible to be used 
by non-experts 

Not easily usable. 

Requires prior 
knowledge or other 

complex systems 

Easy to use, but 

requires simple 
systems and 

subscriptions 

Semi-automatic 

system. Requires 

other simple systems  

Automatic system. It 

requires no other 

systems 

b. Social 
Distorts the normal 

social functioning  

Slightly affects 

relationships in urban 

life 

Does not affect life in 

society by its 

functionality 

Allows an 

improvement in 

social relations 

Optimizes social 

relationships 

c. Urban 

New buildings and 
infrastructures should 

be built 

New infrastructures 

should be built 

Does not affect the 
physical urban 

environment 

Uses existing 

infrastructures 

Improves existing 

infrastructures 

d. Environment 

Hinders the current 

environmental 

management 

Does not allow any 

environmental 

management  

Facilitates 

environmental 

management 

Provides 

improvements to 
environmental 

management 

Automatizes 

environmental 
management 

systems 

e. Economic 

Requirement 

Has a cost higher than 
20 pct. of the problem 

to solve 

Has a cost lower than 
20 pct. of the problem 

to solve 

Does not involve any 
expense, does not 

generate income 

Improves sales and 
services, making it a 

profitable investment 

Generate direct 
income once 

installed 

f. Energetic 

Requirement  

Requires new energy 

sources 

Requires new energy 

infrastructure 

No need for new 

energy infrastructure 

It does not use 

energy 

Optimizes the 

energy consumption 
of other systems 

Table III: Concepts and indicators to evaluate Functionality 

 

Both positive and negative elements are taken into account when analysing the overall impact. The fact that a system 

requires additional energy sources or technologies represents a negative impact because of the additional needs 

regardless of the positive impact the system may bring. A system could be inexpensive and readily usable, for example 

a computer application working in real time, but if every citizen need to have a smart phone (additional elements) to use 

the system, and the phones must be charged (requires an energy source), the negative impact overall could offset the 

positive effects the system may have. Also, we have to take into account the security risks associated with computer 

systems, such as power outages and hacking. 

 

 

1.a = 3 1.b = 2 1.c = 4 1.d = 4 1.e = 1 1. f = 5 
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2.RESULTS Poor (1) Average (2) Good (3) Very Good (4) Excellent (5) 

a. Citizen 

Negatively affects 

people’s lives  
 

Produces no 

improvement for  
citizens 

Produces slight 

improvements on 
people’s lives 

Produces 
considerable 

improvements on 

people’s lives 

Produces major 

improvements on 
people’s lives 

b. Social 
Adversely affect 

community life 

It does not affect life 

in society 

Produce slight 

improvements in the 
community life 

Improves social life 

in the community 

Optimizes urban 
life and 

communication in 

society 

c. Urban 

Adversely affect 
existing 

infrastructures 

It does not affect 
existing 

infrastructures 

Brings infrastructure 

improvements 

Optimizes existing 

infrastructure 

Optimizes 

infrastructure and 

improves public 
spaces 

d. Environment 

Produces 
environmental 

damage occurs 

Produces no 

environmental 

damage or 
improvement 

Produces minor 
environmental 

improvements 

Optimizes 
environmental 

conditions 

Significantly 

improves the 

environmental 
conditions 

e. Economic 

Requirement 

Very expensive 

system (more than 15 

years of amortization) 

Expensive system 

(more than 10 years 

of amortization) 

Not very expensive 

system (more than 5 

years amortization) 

Low investment 

(more than 2 years of 

amortization) 

Immediate net 
income 

f. Energetic 

Requirement  

More energy 

consumption than 

prior to system 
installation 

No energy 
consumption 

improvement 

Energy improvement 

in less than 20 pct. 

Energy improvement 

in more than 20 pct.  

Energy 
improvement in 

more than 50 pct.  

Table IV: Concepts and indicators for evaluate Expected results 

 

 

3.CONSEQUENCES Poor (1) Average (2) Good (3) Very Good (4) Excellent (5) 

a. Citizen 
Affects any of the 
three areas 

No improvement in 
any of the three areas 

Improvements in just 
one area 

Improvements in two 
areas 

Improvements in 

the three areas: m, 

e, q 

b. Social 
Security risks to the 

IT system 

Additional security 

systems required 
No security risk Optimizes security 

Improves security 

and data protection 

c. Urban 
Negatively affects the 

public space 

No change in urban 

environment 

Improvements in 

public space 

Improvements in 

public space and 
buildings 

Urban regeneration 

of degraded areas 

d. Environment 

Contaminates the 
environment (acoustic 

and pollution) 

Contaminates the 
environment 

(acoustic only) 

Does not contaminate 
Reduces 
contamination by less 

than 20 pct. 

Reduces 
contamination by 

more than 20 pct. 

e. Economic 

Requirement 

Requires expensive 

maintenance and 
updates 

Requires expensive 

periodic updates  

Does not require 

expensive updates 

Scalable, and updates 

bring improvements. 

Optimizes system 
operation and/or 

produces savings in 

other systems  

f. Energetic 

Requirement  

Uses polluting energy 
sources 

Depends on external 
sources of energy 

Generates its own 

energy for self-

consumption 

No energy required 
Can provide clean 
energy 

Table V: Concepts and indicators for evaluate Consequences  

 

 

Once indicators are established, the next step is to define the link between the technology and the different elements of 

SC strategies. Correction values must be applied to the score obtained on the TAM depending on mobility, energy 

efficiency and quality of life. It is not intended to define specific indicators in each area, since each one will have its 

own strategy, but to define a tool capable of assessing the overall functioning of all variables that affect a SC. 

Therefore, in these three areas, each factor will be combined with the other criteria. For that, these areas will have a 

display of 5 indicators each, scoring from 0.2 to 1 in steps of 0.2. If a technology gets a specific TT scoring in the TAM, 

upon the application of these correction values, the impact can vary significantly in the strategy. A technology can be 

highly valued by the TT, but have only a positive impact on one area of the overall SC strategy. When the proposed 

technology or system generates a greater impact on the three main axes (m; e; q), the rate will be increased (Table VI). 
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COEFFICIENTS 
Very low impact 

(0,2) 

Low impact 

(0,4) 

Average impact 

(0,6) 

High impact 

(0,8) 

Very high impact 

(1,0) 

m. Mobility 
Does not affect 

mobility 

Control systems, 

without mobility 
improvement 

Provides 
management and 

information 

improvements 

Mobility 

improvements  

Mobility and 

management 
improvements 

e. Energy Efficiency  
No impact on Energy 
efficiency 

10 pct. 

improvements in 

Energy efficiency 

30 pct. 

improvements in 

Energy efficiency 

50 pct. 

improvements in 

Energy efficiency 

Greater than 70 pct 

improvement in 

Energy efficiency 

q. Quality of Life 
No impact on Quality 

of Life 

Provides new 
information to 

citizens 

Improved services 

management 

Reduces pollution, 
improves air 

quality 

Improves 
management and 

reduces polition 

Table VI: m, e y q indicators 

 
The TT score, once the mobility coefficient is applied, will be called TTm; the Energy Efficiency will be designated as 

TTe, and the one for Quality of life, TTq. The new overall scoring adjusted to these three concepts will be named TTg 

(Table VII). 

 
 

 Mobility Coef. (m) Energy Eff. Coef. (e) Quality of Life Coef. (q) 
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 a. Citizen 1.a 2.a 3.a Ta 

b. Social  1.b 2.b 3.b  Tb 

c. Urban  1.c  2.c 3.c Tc 

d. Environment 1.d 2.d 3.d Td 

e. Economic requirements 1.e 2.e 3.e Te 

f. Energetic requirements 1.f 2.f 3.f Tf 

Total T1 T2 T3 TT 

   

TTm TTe TTq 

  TTg 

Table VII: Technology Assessment Matrix (TAM): Complete 

 
 
2.4.- THEORETICAL MODEL PERFORMANCE 
 

Technologies may have an impact on one, two or three of the areas outlined above. For example, a system could have a 

TT score of 4.29, which is an high score (since the maximum would be 5). However, a coefficient of 0.2 linked to 

Mobility could be applied, while the impact in terms of Energy efficiency could result in a coefficient of 0.8, and for the 

Quality of life the coefficient could be 0.4. Then (Eq.2): 
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TTg = ( TTm + TTe + TTq ) / 3 

TTg = ( 4,29*0,2 + 4,29*0,8 + 4,29*0,4 ) / 3 

TTg = ( 0,858 + 3,432 + 1,716 ) / 3     (2) 

TTg = 6,006 / 3 

TTg = 2,002 

 
Different scenarios can be used as an example to explain how best criteria should apply to the allocation of the 

corresponding coefficients. 

 

a- A traffic management system: produces improvements in mobility management (coefficient m = 0.6) helps 

to reduce pollution (q = 0.8), and produces minimal energy improvements (e = 0.2) 

b- The implementation of electric vehicles policies: produce improvements in mobility management (m = 

0.6), reduces pollution (q = 0.8) and produces an energy consumption improvement over 50 pct (e = 0, 8) 

c- The promotion of cycling: improves mobility (m = 0.8), reduces pollution (q = 0.8) and produces full 

energy savings (e = 1) 

d- The promotion of e-government: improves city management and reduces pollution by paperless (q = 1), 

indirectly provides improvements to mobility by reducing unnecessary travels (m = 0.8) and slightly 

reduces energy consumption (e = 0.4) 

In some of the previous examples, no improvement occurs, but it is considered appropriate to maintain a minimum ratio 

of 0.2 because in any new system there are positive side effects (eg, avoiding unnecessary travel, which affects energy 

efficiency). When qualifying technologies by functionality, results and consequences, those negative effects are taken 

into account. 

 

The process is complete by obtaining the overall score for an applicable technology in SC, and a quick viewing of 

partial qualifications for different areas is available on the TAM. The computerized matrix (Fig.2) shows data for each 

item as well as TT and TTg total scoring. A specific letter is assigned, indicating the value of such technology to be 

applied in SC environments. Through these letters, TT Label indicates the actual value of the technology, and the SC 

Label determines the ‘weight’ of the system in a SC strategies. 

 

 

Fig.2: TAM matrix computerized. 
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3.- RESULTS 
 
3.1.- CASE STUDY 
 
Thanks to the agreement signed with the City Council, we were able to jointly evaluate already implemented systems in 

the strategy of Smart City of Pamplona [19] and, in association with RECI experts, we studied other initiatives also 

implemented in their cities. It was also considered appropriate to evaluate systems in other cities outside the Spanish 

territory, assessing a number of projects which have become international benchmarks, such as the city of Amsterdam, 

in The Netherlands, and the new urban development of Songdo, in South Korea. 

 

The premise of this methodology is to study all types of technologies and systems for SC. Therefore, the study focused 

on initiatives devoted to ICT projects such as the development of web applications for citizen information; combined 

systems which improve infrastructure management systems (auto-adjustable lighting, citizen cards); or less 

technological but equally efficient initiatives in areas of SC, such as the promotion of bicycle use. 

 
3.2.- OBTAINED RESULTS  
 
A comparative graph of the results is presented (Fig.3), with a ranking from ‘high’ to ‘low’ for TTg scoring, and a 

summary (Fig.4) with the 58 studied technologies and systems. 
 

 
Fig.3: Graphic comparing the technologies assessed with TAM. 

 
After this analysis, we were able to confirm that the methodology allows for objective and comparable scores, 

regardless of their nature and complexity, in the aggregate value for the technology (TT) and also in its weighing when 

applied in each SC area (TTm, TTe, TTQ), as well as in an overall score for an SC strategy (TTg). The results showed a 

pattern of TT scores ranging between 3.00 and 4.00 (88%), which are relatively high scores and perhaps too 

homogeneous. This results from the fact that all the systems analyzed were from SC strategies already being 

implemented. However, by applying the (m, e and q) correction coefficients the TTg score provides more variability, 

even dropping below 1.00 in some examples, which demonstrates that this methodology could be useful for decision-

making. 
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Fig.4: Matrix summarizing all technologies assessed with TAM. 
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4.- CONCLUSIONS 
 
In a Smart City (SC) Strategy, many initiatives can arise, but their real impact are virtually impossible to foresee until 

the strategies are fully implemented. Using a dynamic tool that provides assessments, and uses coefficients for 

corrections, can significantly improve planification during the long road that involves all urban strategy and can help 

avoid pitfalls stemming from fashions and interests [34]. The study of urban realities and the potential impact of 

systems or technologies on the city should not be simplified. 

 

All SC should use such a tool to assess its realities, from both top-down and bottom-up angles, and take into 

consideration both objective and subjective aspects. Here we have presented a methodology which attempts to capture 

the largest number of relevant criteria and variables that should be considered. For the development of this 

methodology, analytical principles are used to obtaining an objective score based on the sum of indicators, both 

quantitative and qualitative, considering the various overlapping elements which interact in a city. It has been useful to 

assess that some systems work better than others in some areas, while some of them may have a greater overall impact 

on the strategy because they affect more than one aspect of SC. 

 

This constitutes the first step in defining the basis of our methodology and surely multiple revisions will follow, 

especially regarding the nature of the indicators used. That is why we will continue to work with the most active 

Spanish stakeholders in the field, analyzing their strategies and technologies. Among the next steps, it is necessary to 

carry on testing the tool in various cities and to refine the indicators, using the experience in real cases. It is also 

essential to develop a manual with guidelines on how to better use this tool in order to minimize the subjectivity in test 

results. Also, we are working on a second matrix in which the combined impact of different technologies and systems 

are evaluated from the individual TAM data, and we expect to obtain a system to rate global SC strategies. The results 

from this second matrix will be published in due course. 
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