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Abstract 
The aim of the paper is the analysis of innovation and institution as the key elements for reaching a higher 

social welfare and environmental quality. To determine a social optimum or a Pareto improvement, we 

consider the interaction between institution and firm in the short and in the medium/long run. Using a static 

comparative analysis, the interaction of these two agents, institution and market, is examined. Within the 

market an entrant and an incumbent firm are present, where the entrant firm represents the firm who 

radically innovates. Even if   in the short run results show that the market alone is able to realize a Pareto 

improvement, however, whenever institution intervenes through an innovation adoption, both in short and in 

medium/long run a preferable  solution with a better performance is reached. Our main results highlight that 

the strategic role of an innovating institution in each case considered consists in innovating towards green 

technology and in creating a  competitive, attractive and environmentally sustainable milieu. From this point 

of view, technology innovation plays a central role in an economic and territorial development, orienting 

and optimizing the relationship between environmental quality and firm performance. 
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1 Introduction 
In these recent years, European policy makers have been facing challenges to support a 

territorial and/or a city sustainable and smart development. These challenges mainly refer to 

the development of technology and innovations, creativity and knowledge, and an 

administrative environment. Innovations as well as technology “combine broadband 

communications infrastructure; a flexible, service-oriented computing infrastructure based on 

open industry standards; and, innovative services to meet the needs of governments and their 

employees, citizens and businesses” (Yovanof and Hazapis, 2009). The aim consists in creating 

an environment for collaboration, sharing and interoperability within all inhabitants. Digital 

technologies and wide-area infrastructures permit to connect as a network of organizations, 

social groups and enterprises located in a certain territorial and/or city area (Anthopoulos and 

Fitsilis, 2010 and Anthopoulos and Tsoukalas, 2005). 
 

 

As a matter of fact, in the economic growth literature, economic growth is mainly driven by 

innovations and/or advances in technology as well as human capital and institutions. Therefore, 
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based on a socio-technical view, the analysis should explore how technologies can change a 

city towards a smart city without forgetting the impact of technologies on institutions and 

human capital. Technological changes involve various and relevant revolutions not only in 

economic system and dynamics but also in cultural and social concerns, improving skills and 

knowledge of citizens and also the interconnection with institutions of a territory and/or a city. 

Moreover, the development of a territory and thus of a city is connected with the capability of 

promoting the attractiveness and the originality of the territory itself in an innovative manner, 

on the basis of its own and specific resources and traditional knowledge (Storper, 1997). 

 

On the basis of the competitiveness of Porter’s diamond, traditional factors of regional 

competitiveness taken into consideration are some territorial aspects such as raw materials, 

production variables – labour and physical capital – and infrastructure endowments. However, 

these characteristics may not be considered as necessary and sufficient elements to explain the 

recent trends of territorial growth. Thus, new determinants are needed to consider the territory 

according to its complexity and an upgrading of Porter’s diamond is the starting point of this 

analysis. Aspects such as innovations, institutions, natural and cultural goods, identity, 

landscape, life quality and so on should be included in the competitiveness diamond to valorize 

a territorial system. However, traditional factors continue to play an important role for territorial 

and city growth but the interaction with immaterial factors such as learning and knowledge and 

the collaboration and cooperation between citizens and political institutions will modify their 

relevance within the territorial endowments. 

 

The aim of the analysis is to consider which is the role the technological innovation could play 

in order to improve the territory as well as the city in becoming smart and how this, in turn, can 

incentivize to increase citizens’ knowledge and institutions’ efficiency. Using a static 

comparative analysis the interaction of two agents, public institution and the market, is 

examined. Within the market an entrant and an incumbent firm are present, where the entrant 

firm represents the firm who radically innovates. To push a region towards a smart and 

sustainable development, institution or entrant firm should bring about technological 

innovation, adopting environmentally-friendly technologies with positive external effects on 

the quality of the environment. From a normative point of view, technological solutions are 

supposed to be within the Eco Management and Audit Scheme (EMAS). 

 

Starting from the hypothesis that technological innovation is an increasing function with respect 

to time, a firm, which innovates constantly along the time line, will show a trend of quality 

similarly to the innovation adoption function characterized by an S-curve. Some entrepreneurial 

technological innovations may have positive external effects on the quality of natural 

environment. The environmental quality curve is decreasing in the short period while it follows 

a sinusoid curve in the medium/long period. To improve the territorial competitiveness and 

more general the natural environment, the analysis considers the interaction between 

institutions and firms in a framework of innovation. The main result is that on the short run is 

indifferent if the innovator is institution or firms. Differently, on the long run if institutions 

were the environmental-friendly innovator then the firm would be incentivized to adopt new 

technologies. If firms were the innovator, instead, the negative external effects could be 

predominant on the natural environment. The paper is organized as follows. In Section 2, we 

present an update of Porter's Diamond. Section 3 is dedicated to the description of the model. 

In Section 4 we conclude. 

 

2 An update of Porter’s Diamond 
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Innovation may be considered as a collective process, which combined with the interactions 

between cooperation and competition inside a territorial system, allows a firm to start a virtuous 

circle of economic development (Saxenian, 1994). Therefore, as underlined by Napolitano and 

Riviezzo (2008), local economic context, mainly based on the analysis of relationships among 

firms, economic development and territory, is a crucial factor in the strategic process of 

development. Moreover, economic development is a collaborative process involving 

companies, education and research, government at national and multi-levels as well as at local 

level (Storper, 1997). As a consequence, local economy competitiveness is mainly based on 

firms’ competitiveness within the territory and the competitiveness of firms is indissolubly 

associated with its innovative capability (Napolitano and Riviezzo, 2008). Furthermore, 

competitiveness is mainly the consequence of managers’ ability in increasing knowledge and 

innovations through systems of interaction and collaboration with the local economic and social 

stakeholders (Porter, 1990, 1998a, 1998b). Innovation in technology and globalization in the 

sense of global competitiveness implies various and relevant transformations not only 

economic dynamics, scientific, cultural and social systems functioning, but also territorial 

institutions and economic development processes. As underlined by Smit (2010), this new 

interest in country or territory competitiveness is based on the implicit assumption underlying 

the management theories that firm competitiveness can be extended to country competitiveness, 

as popularised by Porter (1990, 1998a,b) with his Diamond Framework. The Porter’s theory is 

considered as the most recent one in explaining the international competitiveness of countries 

because is a multilevel theory, which realistically relates firms, industries and countries, at least 

from the management literature point of view (Smit, 2010). 

 

Technological change and globalization may be considered as the cause and the effect of each 

other, and together have favoured the diffusion of knowledge as well as information. Moreover, 

globalization has had the undeniable effect of increasing final markets, seeking new markets 

and changing marketing and manufacturing processes. Further, globalization has led labour to 

be more flexible, and firm to be more based on networks and on technology developments such 

as IT or, in other words, to become more a smart manufacturing firm. Therefore, technology 

and globalization are the most important factors, which can have a relevant impact on firm’s 

competition and similarly on territory’s competition (Porter, 1990, 1998a,b). The increasing 

competition of local territories is mainly due to the capability of promoting various and 

innovative development strategies as well as of giving value to specific, local and distinctive 

territorial characteristics. However, technological innovation may bring positive effects such 

as the increasing integration of territories, incentivizing the cooperation and the increasing 

network use, developing IT devices to connect firms and territory. 

 

In a competition scenario, the successful of a territory is strictly related to several factors, such 

as national competitive advantages using Porter (1990, 1998a,b)’s words. In his studies, he 

identifies four main characteristics at the basis of the National Diamond theory: i) factor 

conditions, necessary to compete in a given industry, ii) demand conditions, to analyze the 

nature of home-market demand, iii) related and support industries, the presence or absence of 

supplier and other related industry that are internationally competitive, and finally iv) company 

strategy, structure and rivalry, how companies are created, organized, and managed, within a 

country as well as the nature of domestic rivalry. (See the grey diamond in Fig. 1). 

 

Nations succeed in industries where they are particularly good at creating specialized factors 

and continually upgraded. Local demand could take national industries advantages if national 

customers anticipate the needs of global market. Competitive home-based related and 

supporting suppliers create advantages because of innovation and upgrading. This advantage is 
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mainly based on close working relationships. National circumstances and context may support 

the competitiveness in a specific industry favoured by the convergence of management 

practices and organizational modes. 

 

In a global and technological advance scenario, our main idea resides in adding to the most 

famous  Porter  (1990,  1998a,b)’s  factors,  four  extra  characteristics  appropriate  for  local 

government to determine the competitive position of local firms within the global competition 

and to promote the attractiveness of a territory. These territorial determinants correspond to the 

white diamond of Fig. 1 and are summarized in the following points: 

- Quality in products, processes, services and etc.; 

- Technological innovation as a consequence of high research and innovation level; 

- Natural environment in terms of protection and valorization of natural renewable and non- 

renewable resources; 

- Local-global interaction in terms of spreading knowledge, being part of a network and 

increasing firms and territorial competitive environment. 

 

Porter’s national competitive factors, regarding only some territorial aspects as material 

endowments (raw materials, mineral resources, touristy potentiality), production’s inputs 

(manpower and physical capital endowment), market or communication proximity, and firm 

organization and management, do not complete the picture of competitiveness in the case of 

internationalization. Hence, we urge the need to consider other factors influencing the territory 

as a complex entity. A territory may succeed in promoting itself if the quality of products or 

services becomes higher than those of competitors’ or technological innovation level is the 

result of high quality of research and development system. The protection and valorization of 

natural renewable and non-renewable resources is essential for territorial advantage and 

competition. Finally, a territory should be included in a positive network that may incentivize 

firms’ competition and the interaction with international firms in a globalized world. 

 
Fig. 1. The territorial competitive advantages model 

 
Source: Our elaboration from Porter (1990) 

 

Territorial competitiveness, based on factors such as knowledge production, technological 

innovation, human resources qualification, total quality, should be analyzed from a dynamic 

point of view. The dynamics of a territorial competitiveness is important to understand the 

relationship between resource endowments and the capability of generating, reproducing and 
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renewing the competitive advantages at local as well as at global level. In other words, territorial 

competitiveness depends on natural and local resources as well as on the capability of firms in 

adapting to global stimulus without losing the distinctive characteristics of a territory. 

Collective learning capability of a territory is essential in promoting competitiveness because a 

territorial system should be able to identify the faster and more efficient sustainability 

development paths. The development of a territory, thus, is bound to the capability of promoting 

its own territorial vocations and of using its own specific knowledge and resources (Storper, 

1997). Moreover, a territorial sustainable development implies a fair balance between the 

protection and valorization of natural environment and the negative externalities of human 

activities i.e. firm production activity. 

 

3 The model 
In order to lessen the negative impact of firm production on natural environment, the model 

proposed may deepen the analysis of the role of institution and of market in promoting green 

technology innovation towards a minimal environmental degradation society. 

 

The starting point of our analysis is that innovation is considered as a series of choices and 

actions of technological progress to incorporate and accumulate them into ongoing practice 

over a period of time (Rogers, 2003). The S-curve represents the standard Rogers’s 

representation of cumulative innovation adoption. Following Ng-Kruelle et al. (2002), the 

cumulative innovation adoption curve can be considered in a dynamic contest where the 

evolving innovation can be represented as the envelop of multiple S-curves. In this manner, we 

can analyze how the substitution of the old technology with the new technology can take place 

or how the pace of technology substitution as underlined by Ander and Kapoor (2016) can 

occur. The consolidation of the cumulative innovation adoption curve may take the form of a 

continuous step curve as in Fig. 2. Moreover, as in Ng-Kruelle (2002), the dynamic cumulative 

innovation adoption curve is based on each individual’s attitude to innovation that can change 

during time rather than remains static throughout the diffusion process. 

 
Fig. 2. Dynamic cumulative adoption curve as an envelop of multiple Rogers’s S-curves 

 

 
Source: Our elaboration on Ng-Kruelle (2002) and Ander and Kapoor (2016) 
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Our model is based on the interaction of two agents, the market, which includes incumbent 

firm and entrant firm, and institution whose main object is the maximization of their respective 

outputs: performance of each firm and environmental quality or resilience1. Following Holling 

(1973 and 1996), the resilience of a natural system may be defined as the amount of 

disturbance a system can absorb and still remains within the same state or domain of attraction. 

In other words, the ability of an ecosystem to recover after a disturbance, reorganizing itself, 

represents the resilience of the system. As underlined by Elmqvist et al. (2003), biological 

diversity represents the main feature of an ecosystem resilience. 

 
 

Performance of both firms is a function of total factor productivity as well as of innovation 

process. Therefore, performance depends on standard input factors (labour and capital) and on 

the adopted technological level with decreasing growth rates, according to decreasing 

marginal productivity hypothesis. Firm activities produce negative impacts (externalities) on 

natural environment through stresses and shocks (for instance resources utilization, land 

consumption, pollution, etc.). In other words, environmental quality deteriorates quickly the 

more is the intensity of the impact of human activities. Because of externalities, the 

environment reduces its quality, however the eco-system may react trying to go back to the 

previous stable equilibrium state due to the resilient capacity of the eco-system. Altering the 

dynamics of the environment through human activities, climate change, land surface 

alteration, and water scarcity, generates greater uncertainty about how natural environment 

will respond to the inevitable increases in levels of use (Elmqvist et al. 2003). In fact, pulse 

disturbances may be transformed by human activities into press or chronic disturbances 

(Bengtsson et al. 2003) or into compounded perturbations (Paine et al. 1998). The resilience 

of the environment may be an essential factor in understanding how the system may react. 

 

Minimizing the degradation of environmental quality and maximizing the firm performance, 

both obtained through innovation adoption, represent a target of social optimum or a first best 

solution. This equilibrium point becomes the benchmark in feasibility planning, oriented to 

sustainable and smart development. 

 

The environmental degradation is a typical case of market failure in which institution 

intervention is necessary. The market alone is not able to take into account negative 

externalities while institutions may prompt firms innovation or adopt directly innovative 

solutions in order to stimulate the environment resilience. In this framework, we assume that 

firms adopt an innovation oriented approach. 

 

In our model, the aim is represented by an optimal point maximizing the social well-being. As 

shown in more details in the following paragraph, in the short run the social optimum point is 

reached when the environmental and firm curves intersect. In this case the market is able alone 

to realize a Pareto improvement. Whenever the market is contestable an incumbent firm and 

an entrant firm are present and the entrant firm innovates radically maximizing the social 

welfare. However, if institution intervenes through a innovation adoption, always a preferable 

solution with a better performance is reached. In the long term, the first-best situation should 

be reached when the environmental quality curve is tangent or above to the firm performance 

curve. In this case only the intervention of the institution can determine the condition to reach 

the social optimum point. 
 

3.1 Static and comparative analysis 

                                                 
1 Since the institution object is the social well-being, the environmental protection represents a sub-object 

interesting for the focus of our analysis. 
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In this section, using static and comparative analysis, we consider jointly the impacts of the 

relationship between environmental and incumbent and entrant firm curves. 

 

In Fig. 3, both institution intervention and the entrant firm (PE) are represented in the short run. 

The first solution is point A in which incumbent firm (PI) performance and environmental 

quality (Qa) are in equilibrium. When innovation occurs both because institution innovates 

(Qa(inn)) and a new firm enters the market (PE), the equilibrium changes and becomes point B'. 

At this point, the quality of environment and firm performances is greater and it is reached in a 

less period of time. Even the point A' represents an improvement for the incumbent firm when 

institution innovates, while the point B corresponds to an advancement when the entrant firm 

innovates within the market.Lastly, it is worth noting that the equilibrium in B' when both 

agents (institution and firms) innovates represents the best solution in terms of an 

improvement in social welfare especially because the environmental quality level and the 

firm performance level are the highest reachable. 

 
Fig. 3. Institution, firm performances and innovation in the short run 

 

 
Source: Our elaboration 

 

In Fig. 4, both institution intervention and the entrant firm are represented in the medium/long 

run. The case A represents the starting situation where the innovation is represented by the 

entrant firm, while the other cases may be three different final situations (Fig. 4). In all the 

cases, the hypothesis consists in innovating technology by both institution and firms. As before, 

the environmental resilience curve as well as the entrant performance curve shift upwards 

minimizing the degradation of environmental quality and improving firm quality. 

 

Hence, in case B the shift of the curve is such that the environmental quality curve still intersects 

the entrant firm performance curve in two different points (G and I), implying that firm 

activities in that segment overstress the eco-system (especially in the case of the entrant firm). 

Case C and D of Fig. 4 represent the more desirable situations, where innovation by institution 

shifts the resilience curve in such a way that becomes tangent (point L in case C) to the entrant 

firm performance curve or may shift up above both firm performance curve (point M in case 
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D). In both cases the exploitation of natural environment is sustainable and in case D there is 

further space to growth. 

 

Therefore, if the entrant firm may cause some improvements of the situation in the short run, 

this is not true in the medium/long run situation. In fact, the radical innovation by entrant firm 

does not reduce the overstress of the natural environment, and as in case B the intervention of 

institution may not be sufficient even if necessary. Thus, the intervention of institution should 

be sufficient large to be beneficial for the environment and for the market. Only in case C and 

D the institution innovation may stimulate a sustainability development, creating new 

opportunities.  

 
Fig. 4. Institution, firm performances and innovation in the medium/long run 

 

 
Source: Our elaboration 

 

4 Conclusions 
The recent challenges, which European policy makers should face, regard the sustainable and 

smart development of a territorial and/or a city. To improve the social welfare and in particular 

the environmental quality, investments in innovation and technology infrastructure are a 

prerequisite. In this context, our analysis aims to define which stakeholder, between institution 

and firm, is more able to reach a social optimum or to determine a Pareto improvement, in their 

mutual interaction. 

 

The general results of our analysis show that the institution intervention is always preferable 

because it permits to reach a higher level of environmental and firm quality. Deepening the 
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results, we find that in the short run the intersection between environmental and firm curve 

represents a social optimum point. In this case, it is worth noting that the market alone is able 

to realize a Pareto improvement. However, if institution intervenes through an innovation 

adoption, always a preferable solution with a better performance is reached. In the long run, 

only the institution intervention can determine the condition to reach the first-best situation 

which is reached when the environmental quality curve is tangent or above to the firm 

performance curve. 

 

In this perspective, the role of institution and especially of European institution consists in 

innovating towards green technology and in creating a competitive, attractive and 

environmentally sustainable milieu. From this point of view, technology innovation plays a 

central  role  in  an  economic  and  territorial  development,  orienting  and  optimizing  the 

relationship between environmental and firm quality. Within this framework, European Union 

(EU) has fostered the Eco Management and Audit Scheme (EMAS) has the normative device 

to incentivize the adoption of green-technologies by firms. If this instrument is strongly 

supported by institutions a virtuous and pro-active behaviours related to the environment can 

be stimulated. Nowadays, the main challenge consists in encouraging high quality both in firms 

and in territories. According to EU-2020 strategy, this target could be reached through an IT- 

based approach, allowing integrating the different planning aspects with the aim of reaching 

equilibrium on the environment quality and firm performance. 
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