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Abstract 
 
 
The paper analyzes the context and the characteristics of green 
innovative start-ups in Italy by means of a specifically designed 
survey. The main research question is whether old business models 
can prevail in green businesses or new business models are required 
to develop new green businesses (start-ups). The results of a survey 
and direct interviews allow us to partially answer this question by 
identifying recurring features of green start-ups, their business 
models, their strategies, the barriers and drivers they face, and their 
links with other sectors.  
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  1.  Introduction 
 
The current economic situation has been witnessing one of the 
toughest crisis in the last century.  Innovation, specifically during 
economic downturns, is more and more considered as key to move 
forward. How to recover through innovation has been an up-to-date 
theme. Fostering growth has represented a goal pursued through 
various strategies, ranging from supplementary funding to scientific 
agencies (in the United States), to specific targeted funding for 
projects beyond the state of the art in research and innovation (in 
Europe with Horizon 2020) to other extraordinary measures 
undertaken to specific support for companies’ creation (see Vinnova 
2009, Mazzucato 2013). With a view to that, it may be noticed that 
the financial crisis in particular has represented a catalyst element to 
combine innovation with a move towards a green(er) economy 
(EEA, 2014). Energy, environment and ecoinnovation have been 
among the priorities of the recovery plan by the European 
Commission asking EU Member States to invest funds coherently 
with the Europe 2020 strategy. Innovation is then seen as ever more 
strategic; its role has been reinforced with the global crisis 
(Mazzanti, Zoboli, 2010) with a view to sustainability and a related 
increasing number of start-up companies in the field. 
 Aware of that, the present paper has the objective to analyze 
the context and the characteristics of green innovative start-ups in 
Italy, trying to identify recurring features, as for business models, 
strategies, barriers and drivers and links with other sectors. The 
reasoning behind this is the fact that there is limited systematic 
evidence on green start-ups in Italy. Before entering into the 
specificities of the analysis the case for going sustainable will be 
summarized (Section 2). Then the structure of the survey we have 
carried out will be presented and related results highlighted and 
analyzed (Section 3 and 4). Some conclusions will be drawn and 
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connected with specificities of business models and possible future 
perspectives (Section 5 and 6).  The open research question for the 
present work is whether old business models apply to businesses 
turning to be green or starting green or whether sustainability as a 
driver is being pursued at company level through new business 
models. 
 
2.  The case for sustainability 
 
Approaching sustainability in a systemic way has been increasingly 
shown as a way to overcome the current crisis, a business 
opportunity not to be missed for companies. This applies whether 
companies directly adopt new technologies or they need to modify 
their existing business models (Christensen, Bowler, 1996). The 
context is indeed characterised by critical factors calling for such a 
move, ranging from the cost of energy, to the pressure of energy 
demand on natural resources, or the geopolitical instability of a 
number of areas rich in energy raw materials. It may be added that 
the driver can be represented by the increase in demand of eco-
friendly or biobased products by customers combined with the 
urgency to be perceived as a good company also in terms of ethical 
environmental behavior. The consequence leads to a “win win” 
solution represented by eco-innovative activities improving 
sustainability and competitiveness at once, integrating societal, 
economic and environmental sustainability angles. This consequently 
is to be applied at both macro and micro-company level.  
 Following the economic backlash, there has been a downturn 
and slowdown in production in the European Member States with a 
reduction in terms of environmental footprint as far as emissions 
(mainly CO2) and waste are concerned. It has been estimated that the 
quantity of CO2 emissions by companies in EU member states has 
decreased by over 300 million tons in 2013 if compared with 2008 
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(GreenItaly 2014). There has also been a reduction in waste, by 40 
million tons. Nevertheless, the need to proceed towards an overall 
reduction in use of resources and energy consumption has been 
showing a clear trend. The legal framework that has been developed 
especially at European level has led to stringent rules for greenhouse 
gases reduction. As an example, European norms to standardize car 
gas emissions fall into this line (Euro 4, Euro 5…), and so do product 
labels showing energy efficiency, thus becoming now marketing 
tools for companies. 
 Therefore companies may seem to be ever more forced to 
correct their action towards sustainable behaviour. Growing energy 
costs, increasing recognition of environmental impact, changing 
market dynamics together with technological and organisational 
innovation impact on companies business models’ and force them to 
adapt (Nair, Paulose, 2013). However, the business literature shows 
that adopting a sustainable approach for company development leads 
to a set of innovations providing tangible benefits for companies 
themselves in the first place. Sustainability is now considered an 
essential driver for innovation: companies deciding to go sustainable 
may initially encounter some difficulties at each and every turning 
point due to the required changes in turning green but those 
difficulties then turn into opportunities. This can be looked at in five 
challenges to overcome one after the other. First of all norms and 
rules can be an opportunity to exploit: ensuring the highest 
sustainability standards from the beginning can open opportunities 
for new future markets: this is then followed by making value chain 
sustainable, involving suppliers’ network by designing sustainable 
products and services, creating new business models and new 
platforms for business (Nidomulu, Prahalad, Rangaswami, 2009). 
 The business opportunities offered by the green economy are 
increasingly presented worldwide and for companies operating in 
both developed and less developed countries: a recent UNEP report 
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(UNEP, 2012) targeted to the business world in developing countries 
shows how compelling it is for companies to turn sustainable. 
Examples are provided to support the business case for eco-
innovation, as it can be embedded within the company business 
model and make a substantial change in the way the company itself 
performs. Furthermore, a recent Economist briefing paper 
(Economist Intelligence Unit - EIU, 2014) on sustainability and 
business models, presenting the results of a survey conducted in 
2013, shows that sustainability practices are perceived as 
increasingly becoming part of business mainstream. This then may 
lead to the idea that going sustainable is not a choice to increase a 
company’s competitiveness by getting advantages over competitors, 
but just the way to follow, thus being particularly present in the areas 
where the impact of footprint may be more evident. Nevertheless 
most of surveyed companies underline the strong link between 
sustainability and financial long-term profitability. That is more and 
more closely connected to the vision of a shared economy where the 
value created is to be seen in a broader sense, for shareholders and 
stakeholders as a whole (Economist Intelligence Unit - EIU, 2014, p. 
6-7). The bottom line is clear: sustainability and profitability are not 
in contrast. Furthermore many examples show that during the years 
in which the recent crisis has hit the most, companies turning green 
have managed to increase profits more than other companies, as 
mentioned in the presentation of the UNEP report (UNEP, 2012). 
 
3. Green start-ups in Italy 
 
Even though Italy has not positioned itself at the forefront of the 
green transition, important steps forward are being registered there as 
well. A recent analysis by Unioncamere, (Italian Union of Chambers 
of Commerce), and Fondazione Symbola (GreenItaly, 2014) 
confirms that companies embracing investments in green 
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technologies to reduce the environmental footprint to save energy are 
those that despite the crisis have been growing. This has been 
measured looking at innovation, exports, turnover and growth: 22% 
of companies (33% if considering only manufacturing companies) 
have undergone those investments; 25,8% of eco-innovative 
companies in manufacturing have increased their turnover, while on 
average only 17% of companies have achieved similar positive 
results. One out of three green companies tends to innovate, while 
the average value (referring to all registered companies) is half of 
that. Therefore green oriented activities can act as leverage for a 
series of other positive impacts on companies themselves.  That 
study also points out that in the first semester 2014 the share of new 
green oriented companies out of newly registered companies is high: 
33.500 new companies registered during 2014 are new companies 
which have embraced some sort of green oriented activities in a very 
broad sense: saving energy, reducing consumptions or use of raw 
materials, no matter what field of activity; they are about one third of 
the total (GreenItaly, 2014). 
 Given this context it is then of interest to deepen the specific 
characteristics of green innovative start-ups. There is a limited 
systematic evidence on that, within a context of general growth in 
innovative start-ups also in Italy, as a reaction to the crisis and as 
expectation of new markets.  
 To tackle this issue, a specific survey has been directly 
undertaken and it has been addressed to a sample of “Green start-
ups” carefully selected among young companies located within 
Science and technology parks in Italy and start-ups registered as 
innovative start-ups by law. It may be worth noticing, indeed, that at 
the end of 2012 a new Italian regulation (L221/2012) has foreseen a 
special registry for innovative start-ups. This new section of the 
companies’ registry has been created in order to support new 
typologies of innovative start-ups, which can get specific benefits if 
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they fulfill defined requirements (art 25 D.L 179/2012). Among the 
special requirements, what characterizes innovative start-ups is high 
expenditure in R&D (above 15%), at least one third of employees 
holding or pursuing a PhD or holding a MSc with proved 
professional experience in research, or an active patent portfolio 
closely connected to the company area of activity. 
 At Italian level the available overall data concerning 
innovative start-ups registered show a total of 2.976 (as of December 
1st 2014), which has slowly but steadily increased ever since the 
institution of the law. As for geographical distribution 21% are 
located in Lombardy, 10% in Emilia Romagna, 9,6% in Lazio and 
7,8% in Veneto1.  
 Taking these data into account as representing the general 
reference frame, by focusing on a specific part of that registry, the 
aim of the paper is to provide a tentative profile of Italian innovative 
green start-ups. An attempt to draw a comprehensive picture of the 
underlying stories and evolution of the companies surveyed is 
undertaken, in order to have a more systematic understanding of their 
business model. To this aim, as the focus is on start-ups only, 
processes, products and services being developed at already 
established structured companies, reconverting existing business 
lines or launching new ones within the framework of a larger pre-
existent enterprise are not considered.  
 The survey focuses on specificities and characteristics of 
green start-ups, markets and business models, looking at the 
organisational, economic and financial aspects of the companies. A 
sample of around 200 green innovative start-ups was built. They 
have been specifically selected among the companies registered 
within the special section of the innovative start-up registry – 
companies with technological and energy high added value - or 
                                                      
1 Startup.registro imprese.it – report. 
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located at Science and Technology parks’ premises. It may be 
noticed that an overlapping between these two groups may be 
identified regarding newly created start-ups according to the recent 
regulation (art. 25, c. 2- 3, DL 179/2012) and located at S&T parks’ 
premises 2 . The registry of innovative start-ups (D.L 30/1/2014) 
distinguishes companies with “social value3” from those with “high 
technological value”4, in the broad energy context. Specifically this 
first research paper focused on companies falling within this latter 
category, that is to say “high technological value companies in 
energy related fields”. The sample was selected out of more than 350 
companies in the start-up registry plus, as mentioned, additional 
innovative young companies hosted in S&T Parks. Whether or not 
start-ups included there were to be considered as “green” was 
evaluated through a careful analysis of each company, by direct 
contact, website check (where available), or other information5 in 
order to assess the characterization of companies’ output.  
 The questionnaire was devised with the ultimate goal of 
trying to understand the main dynamics of green start-up companies. 
The survey was structured in order to be able to analyse the business 
model of those companies, active in different fields. Therefore, a 
                                                      
2 Since Science and technology parks represent premises where innovation 
can develop thanks to a series of services and support, target companies 
were identified by carefully analyzing both green oriented and general S&T 
Parks. Companies were then contacted and the questionnaire sent to them. A 
recall campaign was carried out in cooperation with the S&T parks a few 
weeks later the direct companies’ contact. 
3 art. 2, co. 1, del D.Lgs 24.3.2006 n. 15. 
4 art 25, c2, f) D.L 179/2012. 
5 e.g. Information obtained through other details available online. Please 
note that the start-up registry is updated every month and for our survey and 
analysis the registry of April - May 2014 was used. 
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holistic, comprehensive yet flexible business model framework was 
required in order to compare companies accurately.  
 The concept of “business model” was developed as such in 
1990s and presents different perspectives, as shown in the literature 
on the topic, with an ever growing connection between models and 
technology (e.g. Timmers, 1998, Osterwalder, 2004, Bernauer et.al., 
2006, Rappa, 2008, Fora, 2010, Halme et al., 2007, Hallegatte et.al, 
2011). The framework developed by Osterwalder and Pigneur (2010) 
was considered as theoretical reference for the analysis. Such 
framework, whose key feature is the so called “business model 
canvas”, looks at each business through nine fundamental building 
blocks which define companies’ identity and modus operandi: value 
proposition, customer segments and relationships, channels for 
distribution, key activities, resources and partners, as well as revenue 
and costs structure. To all these blocks, two further blocks referring 
to growth and comparative strategy may be added, thus playing a 
significant role in the transition to green growth and business 
models’ greening.  Technology policy also plays an important role in 
the framework designed to support micro, small and medium 
companies, as mentioned also in other studies (Brown, Mason, 2014) 
as part of the broader context of analysis. 
 The questions and the options in the survey were designed 
with those fundamental building blocks in mind and transposed in 
practical terms in order to have a precise understanding of the 
companies’ business model, moving from the concept that 
knowledge has always been a source of competitive advantage for 
firms. 
 The following table summarizes the main questions and 
allows to see at a glance how the sequence of questions allowed to 
pinpoint mechanisms that companies adopt for value creation. 
Analysing that in more depth is important as new approaches to 
value creation can lead to the identification of new opportunities for 
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growth, as research on business models has shown in recent years 
pointing out that business models experimentation can potentially 
enhance new ways for improving competitive advantage (Sinfield et 
al., 2012). 
 

Table 1 - Questions referring to companies’ business models 
 

MAIN TOPIC MAIN QUESTIONS 
Clients Main clients? 

What distinctive features do they have? 
Ways to identify clients? 

Product/service offer How does it match with a client specific 
need? 
What is distinctive of the product with 
regards to competitors? 

Implementation of the green component  How? Both from the demand side and 
the supply side (both service or product) 

Products marketing Which channels are used and preferred? 
Companies’ revenue Sources of revenue 
Partnerships for company’s development 
 

How important are they? 
Are there active partnerships? 

Cooperation in R&D activities Type of actors and model of cooperation 
(collaborative model, open innovation 
etc…) 

Main items of expense R&D, Personnel, logistics, energy…. 
Cost management techniques Preferred technique adopted 
 
4.  Results 
 
A number of 31 questionnaires were filled in 6  as results of our 
survey. Looking at the outcome7, the typical green tech start-up is 
                                                      
6 Some in an incomplete way. 
7 Please note that the analysis of the questionnaires’ feedback (Section 4 in 
particular) is not provided from question 1 onwards but it is provided to 
offer a description of green start-ups. 
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located in the North of the country and is incorporated by multiple 
founders as a limited responsibility company to mitigate the typical 
high risks linked to any high-tech company in the early stages of its 
life. The results obtained show that the localisation within a scientific 
park or an incubator may be important for the services provided but, 
surprisingly, most of respondent companies are not located there 
(70% of the respondents8).  
 Like many other start-ups, innovative green new companies 
are small. As a matter of fact, the survey revealed that more than 
90% of the respondents have less than 10 employees (in line with 
average national data9).  
 As for employees (Table 2), they are well educated as, on 
average, 4 of them hold a PhD  (2 on average) or a degree (2 on 
average). Although higher postgraduate education and qualification 
of human capital falls within one of the requirements to be registered 
as innovative start-up, it is not the only one, thus showing how 
important it is the leverage represented by talents and creativity.    
 
  Table 2 - Employee by level of education 
 
Level Answers Total number Average 

PhD 15 30 2 

Bachelor 25 61 2 

Diploma 20 57 3 

Vocational training 8 11 1 

  
                                                      
8  Despite collaboration with parks to convey the survey many green 
companies located in those premises did not provide their feedback. 
9 ISTAT – report 29/10/2012 – reports 3,8 as average number of employees, 
with individual companies included. 
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The majority of the employees are between 25 and 40 years old, 
followed by those between 40 and 50 years old. Younger employees 
(less than 25 years old), as well as those who are more than 50 years 
old, are much less frequent.  This may imply then that the 
reconversion of human capital from previous work experience in new 
activities given the economic crisis may be seen as residual. In any 
case, what we could analyse is employees’ age, not previous 
experience or available business networks and contacts that the 
employees brought to the company. Previous studies (such as Hao-
Chen Huang, Mei-Chi Lai, Kuo-Wei Lo, 2012, Dyer and Nobeoka, 
2000; McEvily and Zaheer, 1999; Montresor, Ghisetti, Marzucchi, 
2013) have pointed out how critical it may be to exchange 
information and knowledge. Through those networks, companies can 
share resources and gain access to the further assets they need to 
increase their competitiveness. 
 However, despite the risk involved in being an innovative 
start-up, irrespective of sector or business models, it may not be 
implied that these companies are unable to create value: as a matter 
of fact, the vast majority of respondents to the survey have reported a 
positive turnover of less than 500.000 EUR in 2013 and just three of 
them have reported a loss during the same year. This is a remarkable 
result if the current difficult economic context is taken into account 
(Table 3).  
 
  Table 3 - Turnover of surveyed companies 
 �� 2010 2011 2012 2013 

Less than 500k 
EUR 

0 0 1 26 

0,00% 0,00% 50,00% 83,87% 

500k EUR - 1 
million EUR 

0 0 0 0 

0,00% 0,00% 0,00% 0,00% 
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1 million EUR 
- 2,5 million 
EUR 

0 0 0 1 

0,00% 0,00% 0,00% 3,23% 

2,5 million 
EUR - 5 
million EUR 

0 0 0 0 

0,00% 0,00% 0,00% 0,00% 

5 million EUR 
- 13 million 
EUR 

0 0 0 1 

0,00% 0,00% 0,00% 3,23% 

13 million EUR 
- 25 million 
EUR 

0 0 0 0 

0,00% 0,00% 0,00% 0,00% 

25 million EUR 
- 50 million 
EUR 

0 0 0 0 

0,00% 0,00% 0,00% 0,00% 

More than 50 
million EUR 

0 0 0 0 

0,00% 0,00% 0,00% 0,00% 

Loss 
0 1 1 3 

0,00% 100,00% 50,00% 9,68% 

Total 0 1 2 31 
 
The table shows turnover levels for years 2010 to 2013 of the 
companies surveyed. It appears that the vast majority of the 
companies have a turnover below 500.000 EUR per year and that 3 
of them reported a loss in 2013. 
 Furthermore, compared to other highly technological fields 
such as biotech, the ability of these green start-ups to quickly add 
revenue streams to their balance sheet is a significant difference. As 
a matter of fact, it appears that their business models reach quite 
quickly a high degree of financial viability mainly through sales of 
products and services. Therefore, compared to the red (or medical) 
biotech sector where companies are loss-making for years and the 
two only exit strategies for investors are an IPO (Initial Public 
Offering) or being acquired by a Big Pharma, these green start-ups 
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are inherently less risky and more understandable by traditional 
investors.  
 
  Table 4 - Main categories of expenses ( 1= low; 4 = high) 
 
 1 2 3 4 Total 

Personnel 
5 0 5 9 19 

26,32% 0,00% 26,32% 47,37%  

Raw materials 
4 4 4 4 16 

25,00% 25,00% 25,00% 25,00%  

Energy 
8 4 2 2 16 

50,00% 25,00% 12,50% 12,50%  

Marketing and 
communication 

4 6 4 2 16 

25,00% 37,50% 25,00% 12,50%  

Distribution 
6 3 3 2 14 

42,86% 21,43% 21,43% 14,29%  

Research & 
Development 

3 2 3 11 19 

15,79% 10,53% 15,79% 57,89%  

  
The table shows the main categories of expenses of the surveyed 
companies; they were asked to rank costs on a scale from 1 (low 
importance) to 4 (highly important).  It appears that R&D costs are 
the most important chapter of expense (column 4, with 57% of 
choices) followed by personnel costs (column 4, 47% of choices). 
 The Italian green start-up companies analysed are mainly 
concentrated in the fields of renewable energy and energy efficiency, 
followed by companies active in the so-called circular economy and 
the manufacturing of more sustainable products. The latter show a 
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smart use of resources in a life-cycle approach where waste material 
can become input for another value added activity.   
 
   Table 5 - Activity sectors 
 
 Answers Percentage 

Renewable energy 10 35,71% 

Energy efficiency 10 35,71% 

Eco-compatible products 9 32,14% 

Waste 7 25,00% 

Sustainable mobility 5 17,86% 

Water 4 14,29% 

Land decontamination 3 10,71% 

Air 2 7,14% 

Conventional energy 2 7,14% 

External nuisance 1 3,57% 

Overall respondents 28  

 
As a matter of fact, they are mainly involved in the production of 
products and services that allow significant energy savings (71%), 
the substitution of non-renewable raw materials (38%) and the 
production of renewable energy (33%).   
 Previous studies (Horbach et al., 2012, p.119) showed that 
different activities linked to eco-innovation may have a different 
impact on companies’ turnover: savings in material and in energy 
consumption tend to lead to an increase in turnover while the 
increase in product recyclability in a life cycle approach may initially 
lead to a loss due to higher costs embarked within the company. 
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 Interestingly, Italian innovative start-up companies also 
feature a sustainable approach when it comes to their own production 
process so that they can be seen as green “inside out”: not just their 
final product is green but also other aspects of their business are 
considered. For example, these companies tend to adopt practices 
aiming at employing renewable materials and energy from renewable 
sources (57%) as well as taking into serious account sustainable 
mobility management of their employees (38%).  
 From a cost-related perspective, R&D expenses top the chart 
followed by personnel and raw materials, in line with specificities of 
innovative start-ups across sectors. This could be the sign that these 
companies really envision sustainability as a long-term goal and an 
essential component of their identity. As a matter of fact, 57% of the 
surveyed companies declare that this is a relevant aspect of their 
mission. The ethical aspect is very important and 100% of 
respondents companies highlighted that they started their business 
with an interest in having a positive impact on environment and 
society.  Ethical values are indeed always mentioned among the 
drivers for environmental innovations together with specific social 
aspect on both supply and demand side, in line with existing studies 
(see Horbach, 2012).  
 However, building a green start-up (notably in Italy) is not 
an easy job. The major hurdles that these companies have to face 
appear to be financial. The survey reveals that securing funds is very 
hard and that therefore self-financing is the option of choice for 90% 
of the respondents. Moreover, the results from the survey show 
marginal support from venture capital or banks and no support at all 
from business angels. However, start-up competitions, awards and 
grants (including from the Horizon 2020 funding scheme) seem to 
have played a significant role in stimulating the onset and the 
development of these companies as they repeatedly and consistently 
appear across the results of the survey. Despite the difficulties in 
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securing funds, the surveyed companies have made significant 
investments for their development in machinery and equipment 
during the last two years of activities. Moreover, 56% of the 
respondents have a large-scale presence (in international markets), 
notably the European Union. This could be a good sign for the 
growth potential of these companies and their capacity to build value 
over the business opportunities offered by international markets.  
 
Table 6 - Challenges by topic and importance (1= low, 4= high) 
 
 1 2 3 4 Total 

Technology 
2 4 5 9 20 

10,00% 20,00% 25,00% 45,00%  

Finance 
2 1 4 14 21 

9,52% 4,76% 19,05% 66,67%  

Organization 
4 4 8 3 19 

21,05% 21,05% 42,11% 15,79%  

Logistics 
8 4 3 1 16 

50,00% 25,00% 18,75% 6,25%  

Bureaucracy 
3 6 3 8 20 

15,00 % 30,00% 15,00% 40,00%  

  
The table shows the main challenges, or barriers, that companies 
have to address by topic and importance. Companies were asked to 
rank the importance of such challenges on a scale from 1 (low 
importance) to 4 (high importance). Thus, it appears that the greatest 
challenges lie, respectively, in finance (66%), technology (45%) and 
bureaucracy (40%). The second major issue to address is indeed tied 
to technological challenges. The development of innovative products 
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and services is of course a continuous challenge and the companies 
surveyed make no exception. The issue was addressed mainly (57%) 
through the establishment of collaborative networks in Research and 
Development and partnerships with other organizations such as 
Universities, suppliers and customers. As a matter of fact, 76% of the 
respondents declare to have external development partnerships in 
place, 38% with international partners. Evaluation of barriers needs to 
be undertaken by considering also companies’ perception, capabilities 
and willingness with a view to innovation and ecoinnovation, as 
pointed out in other studies (see Zoboli et al, 2015). 
 Another major issue is bureaucracy: 40% of the companies 
surveyed declare that it was one the toughest challenges they had to 
face and this result comes as no surprise since this aspect is a well-
known obstacle that all Italian companies have to face10.  
 Furthermore, it would have been expected to see the flip side 
of this same coin (i.e: favourable norms and public incentives) to be 
a potential driver for the birth and growth of companies: it was not. 
In effect, only 5% of the respondents acknowledged that public 
incentives and regulations were a strong development driver whereas 
growth is purely driven by market forces in more than 70% of the 
companies surveyed. The presence of a favourable regulation 
pushing forward the green revolution is then perceived by most 
respondents as less relevant. This may be considered surprising, as 
incentives seem to have a limited impact as far as the respondent 
companies in the sample are concerned. This may however be 
connected to the previous considerations that going green is an 
attitude, an approach, the way to go irrespective of specificities or 
                                                      
10  The World Bank Group recent report (World Bank group, 2015), 
assessing the ease of doing business in the world by country, indeed shows 
that out of 189 economies Italy ranks 56 (it was 52 in the previous edition). 
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norms, as mainstream business is actually becoming green and 
regulation and norms have already played a role in fostering that. 
This may be also in line with previous studies showing that 
endogenous factors driven by firm strategy matter more than 
exogenous ones, like regulation (Mazzanti, Zoboli, 2009). 
 
 Table 7 - Development drivers (1= low, 4= high) 
 
 1 2 3 4 Total 

Expanding markets 
opportunities 

3 3 5 10 21 

14,29% 14,29% 23,81% 47,62%  

Favorable legal 
framework 

9 6 4 1 20 

45,00% 30,00% 20,00% 5,00%  

Public incentives 
10 4 5 0 19 

52,63% 21,05% 26,32% 0,00%  

Internal R&D 
4 2 8 6 20 

20,00% 10,00% 40,00% 30,00%  

Ethical considerations 
5 4 8 4 21 

23,81% 19,05% 38,10% 19,05%  

Strategic 
diversification 

7 4 3 5 19 

36,84% 21,05% 15,79% 26,32%  

Reducing energetic 
and input needs 

6 6 4 5 21 

28,57% 28,57% 19,05% 23,81%  

Human capital 
reconversion 

7 6 4 2 19 

36,84% 31,58% 21,05% 10,53%  

  
The table shows the main factors behind the development of the 
companies surveyed. Companies were asked to rank such factors on 
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a scale from 1 (low importance) to 4 (highly important). As a result, 
it appears that the main drivers (column 4) are expanding market 
opportunities (47%). On the other hand, public incentives rank very 
low (column 1) as development drivers (52%). 
 As already described, these green companies are active in 
various sectors with a variety of customers, ranging from public 
organizations to private companies in a “business to business” 
setting. They reach their customers mainly through a dynamic web 
activity coupled with the participation to conventions and exhibitions 
where they can showcase their products and services directly to 
potential customers who can then appreciate their effectiveness. 
 According to the undertaken survey, innovation in this field 
is key and the vast majority of the companies have protected their 
intellectual property through the registration of at least one or more 
patents. This should not be seen as a surprise as R&D activities are 
the largest chapter of expense of the surveyed companies. 
Innovations related to the environment, the so called eco-
innovations, have been actually representing a new or modified 
process, or new product or technology, providing a benefit and 
reducing or cancelling negative impacts on the environment 
(Klewitz, Hansen, 2014; p.58). Most of our respondents may be then 
seen as eco-innovation champions. 
 
5.  Green business models  
 
Business models play a significant role for understanding how green 
innovation is brought to the market, thus being of particular interest 
in the present research. According to Osterwalder et al (2010), “a 
business model describes the rational of how an organization delivers 
and captures economic, social and other forms of values”.  
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 This section of the present paper intends to more closely 
look at clients, products, marketing, revenues, partnerships and 
cooperation to better analyze companies’ business models. Deeming 
it interesting to attempt reconnecting these elements to a more 
holistic classification of green business models, the reference may be 
the OECD green growth paper series launched in 2011. Within this 
(OECD; 2013) green business models were classified in 9 specific 
categories, here summarised, referring to 55 case studies (no Italian 
cases considered11). The reason to try establishing such a connection 
in the present paper may be that of enhancing possibilities to 
compare our outcomes.  
 The OECD classification is12: 

a) Greener products/processes based business models 
b) Waste regeneration systems 
c) Alternative energy-based systems, based on renewable 

energy 
d) Combination of ICT technologies for energy efficiency 
e) Functional sales and management services models 
f) Innovative financing schemes 
g) New sustainable mobility systems 
h) Industrial symbiosis 
i) Green neighbourhoods and cities 

 
As for the companies surveyed, the vast majority (76%) earn money 
through the most traditional channel: sales of products and services. 
This aspect is similar to ICT start-ups but, as previously mentioned, 
it is a major differentiator factor from red (medical) biotech 
companies which usually do not bring products directly on the 
market as they end up being acquired by larger pharmaceutical 
                                                      
11 OECD, 2013;  p.30-31; for further details, see appendix. 
12 See appendix.  



27 
 

companies. Furthermore, the green component of the start-ups 
surveyed also implies the reduction of their ecological footprint in a 
life-cycle perspective.  
 Looking at clients in more detail, the questionnaire’s 
responses point out that the main clients are from both the public and 
private sector. There are companies dealing with plastics recycling, 
research centres, distributors and companies dealing with retail as 
well as wholesale. In a few cases the specification concerned specific 
clients with a certain level of knowledge in the field and sharing  
ethical concerns in preserving the environment. Their clients 
consume a high quantity of energy and therefore look for solutions to 
lower their overall energy consumption, for two main reasons: 
attention to the environment and will to cap their energy costs. To 
present companies’ offer and products, both traditional and more 
innovative ways are pursued: around 20% of the respondent 
companies pointed out the relevance of sector related conventions 
and partnering events at both national and international level. This is 
combined with use of innovative techniques, such as market web 
search and b2b. Direct contact and telemarketing are however always 
in use. Traditional ways to make one’s company known and ways to 
meet clients’ expectations are therefore seen as effective in finding 
clients to Italian green start-ups. 
 As for the way in which companies match clients’ needs, 
33% of respondent companies in the sample pointed out that they 
make their offer unique in terms of energy saving or adoption of 
innovative technologies based on provision of renewable energies. 
More than 30% of respondent companies underline the uniqueness of 
their product. Start-up companies are often proud to point out that 
what they do is unique and at the forefront of technology, in terms of 
patents (less frequent than it would have been expected though), 
quality of service, or use of bio-based materials. 
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 The most frequent way in which green start-up companies 
implement their being green on the production side is, as mentioned, 
substitution of fossil based components with biobased components: 
57% of respondent companies mentioned it. One out of three 
companies uses renewable resources and 20% exclusively renewable 
materials. It is interesting to notice here again the ethical driver of 
greening, thus being present in start-up companies also when about 
40% of respondent companies incentivise sustainable transports or 
other green behaviour for their employees, as previously mentioned. 
 

Table 8 - How is the green component implemented  
within the company’s production activities? 

 
 Answers Percentage 

Substitution, where possible, of fossile 
derivates with renewable equivalents 

12 57,14% 

Employs sustainable mobility policies for 
its employees 

8 38,10% 

Use of renewable materials 6 28,57% 

100% use of renewable energy 4 19,05% 

ISO 14000 certification 3 14,29% 

 
When dealing with innovation, partnerships are key. Previous studies 
specifically proved that networking activities play a role as 
significant drivers for environmental innovations (Mazzanti, Zoboli, 
2005). Most companies in the survey responded that they use a 
collaborative model to carry out their R&D activities and innovation. 
Fewer pointed out an open innovation model. These companies use a 
network based collaborative model. This allows for a greater level of 
flexibility and keeps companies leaner as they do not need to have 
other resources and expertise in-house. This way of developing 
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partnerships acts also as a leverage of the expertise developed at 
University labs, suppliers and clients working with the company, 
acting as an aggregator building value on top of these elements. This 
is systematically pursued within the open innovation framework, 
which is in fact formally acknowledged by just one of the respondent 
companies. 
 
 Table 9 - Partnerships and company development 
 

 Answers Percentage 

The company adopts a collaborative model 16 76,19% 

International partnerships 8 38,10% 

National partnerships 7 33,33% 

The company follows an “in house” only 
development approach 

5 23,81% 

The company follows an “open innovation” 
approach 

2 9,52% 

  
 Table 10 - Partnerships’ main topics 
 
 Answers Percentage 

Research & Development 12 57,14% 

Design 9 42,86% 

Manufacturing 9 42,86% 

Engineering 8 38,10% 

Distribution 6 28,57% 

Marketing 3 14,29% 

No partnerships 3 14,29% 
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About 40% of companies have international partnerships, mainly 
concerning R&D and design. This is pursued mainly through 
cooperation with Universities as well as clients and suppliers. This is 
in line with the fact that start-ups are small and need to have access 
to outside expertise to finalize and improve their products. 
Universities are preferred partners when dealing with the 
technological content of the product/service, design when it comes to 
the definition and production of the product and manufacturing when 
it comes to launch and mass production. This must be achieved with 
a close budget control; this kind of partnership allows a “pay as you 
go” approach, which helps keeping the companies lean. 
 
  Table 11 - Partnerships with whom? 
 
 Answers Percentage 

Universities and Research Centres 13 61,90% 

Customers 12 57,14% 

Suppliers 12 57,14% 

Third parties though outsourcing agreements 4 19,05% 

Specific partnerships 3 14,29% 

Joint Ventures 2 9,52% 

No collaborations 2 9,52% 

Competitors (e.g. for standards definition) 0 0,00% 

 
With a view to that it becomes clear why the recurrent response is 
that main costs are R&D and personnel. As a matter of fact, the 
personnel of the company is the brain coordinating this network of 
partnerships and therefore it must be made of a small and very 
dedicated team of talented, dynamic and experienced people. In a 
start-up setting, where money is scarce, the employees must be very 
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talented as the life of the company is continuously at stake; 
furthermore the employees need to be dynamic in order to quickly 
respond with alternative scenarios to ever changing business 
conditions. The management team must also be experienced, thus 
being able to take the necessary business decisions quickly and 
effectively. As for companies revenue, most companies point out that 
their sources of revenue are from selling goods/services or from 
renting/subscription fees. Unfortunately the data do not allow to get 
into more detail, leaving room for further analysis. As we can see, 
companies often do not just apply one business model but a 
combination of various approaches. A systematic analysis of green 
start-ups business models has been provided to see where each 
company fits in given the framework above. 
 
 Table 12 - How is the product/service offered green? 
 
 Answers Percentage 

Allows significant energy savings 15 71,43% 

Substitution of non renewable products 8 38,10% 

Generates energy from renewable sources 7 33,33% 

Allows the use of waste to produce new 
products 

7 33,33% 

Its use is independent from non renewable 
sources 

4 19,05% 

Allows the use of waste to recycle raw 
materials 

4 19,05% 

Allows the use of waste to produce energy 3 14,29% 

  
The majority of the companies surveyed (32%) are in the business of 
greener products/processes, followed by companies providing 
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alternative energy-based systems based on renewable energy (24%). 
Moreover, 12% of the companies surveyed employ a combination 
of ICT technology for energy efficiency while only one company 
is involved in innovative new and sustainable mobility systems 
(however, many companies have put in place mobility systems for 
their own employees), thus showing a partial overlapping of 
sectors.  
 It may be noted that start-ups involved in alternative energy 
systems are often producing energy through a combination of waste 
regeneration systems and industrial symbiosis, showing how often 
companies complement one business model with elements of another 
model in order to achieve significant synergies and build more value 
for their customers and shareholders. In other words, companies use 
a modular approach to build their businesses with a combination of 
various approaches to better address the specificities and 
opportunities of the market they are in.  Connections with the OECD 
classification may be identified. 
 
6. Conclusions and further analysis   
 
This study attempted to analyze Italian green start-ups through an 
online questionnaire in order to provide a better understanding and  
profile of such companies. The study shows that the companies 
surveyed are mainly involved in the production of greener products, 
energy efficiency, renewable energy. However, as far as the 
proposed research question is concerned, the study also shows that a 
more complex scenario is in place where companies combine various 
green approaches to build their business models in order to reach 
significant synergies and maximize the opportunities offered by the 
market. 
 The typical Italian green start-up resulting from this analysis 
is a small, dynamic and rather international company, with 
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employees holding a higher education degree. Despite the fact that 
these companies are start-ups, the vast majority is financially viable 
and only a few reported a loss. However, these companies are facing 
hard times in attracting financial resources as their founders could 
not attract seed or early stage funds from investors such as business 
angels or venture capitalists. This could be a major bottleneck for the 
establishment of other green start-ups and for the growth of existing 
ones. The overall picture gets even more complex when specifically 
considering the interplay of policy and finance, through the 
assessment of whether and how the presence and size of green VC 
(Venture Capital) investment can be connected with the specificities 
of environmental policies implemented at country level (Criscuolo, 
Menon, 2015). 
 Overcoming bureaucracy and technological challenges were 
also two key issues that the surveyed companies had to face. While 
the first is a systematic burden all companies in Italy have to face, 
the latter is mainly addressed through a collaborative network of 
partnerships with universities, suppliers and customers. In fact, 
Italian green start-ups appear to rely heavily on external 
collaborations, keeping the company as lean as possible (to cut costs) 
but at the same time reaching all the expertise required for the 
development of the company. The company itself can therefore be 
seen as the “brain” coordinating the development of the product 
through a web of external partnerships, in Italy and abroad.  
 The presence of these start-ups also in international markets 
may suggest that they could take advantage also of business 
opportunities available outside the difficult domestic framework, 
thus offering to these companies an interesting potential growth 
scenario. With this regard, the most interesting opportunities for 
green companies emerging from the analysis seem to be at the 
crossroads of green economy, information technology, biotechnology 
and the intersection of circular and sharing economies. The 
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contribution the present paper provided lies therefore in drawing a 
profile of Italian green start-up companies. It also opens up 
opportunities for further analysis, e.g more specific in depth analysis 
of sectorial business models differentiated by specific value and 
production chains.  
 In this context, the analysis of business models through the 
holistic approach that has been applied allowed to understand how 
companies may transform their activities and related business model 
with the highest degree of innovation over time.  A great number of 
combinations of elements from all those fields are likely to be the 
key drivers for the emergence of a new wave of companies 
developing sustainable products and services. Future analysis will 
need to look at whether or not investors will eventually back those 
ventures. In a transition towards a greener and circular models for the 
economy, new ways of setting up and running a company in business 
require new business models to effectively separate growth from the 
exploitation of natural resources.  
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Appendix 
 
The OECD classification of green business models can be reported 
as follows13: 
 
a) Greener products/processes based business models: companies 
achieving a better environmental performance by saving resources 
and reducing emissions and waste by using and designing new 
products and processes. Synergies with other technological sectors, 
notably industrial (white) biotechnology companies, are huge and 
this area at the intersection of those fields is particularly promising 
for upstream green innovation in the value chain of traditional large 
scale products such as, just to give one example, plastic water 
bottles. 
 
b) Waste regeneration systems, based on reuse and recycling of 
waste as valuable input. 
  
c) Alternative energy-based systems, based on renewable energy. 
Companies using this business model focus on sales or offer of 
technical services. Each renewable source (e.g. solar, biofuels, 
biogas, wind, geothermal, etc.) has its own peculiar value chain that 
very often ends up in producing electricity to be reintroduced on the 
grid. Various companies have appeared at each step of these value 
chains: for example, in the solar value chain, there are companies 
producing solar panels or inverters, engineers and technicians that 
conceive each installation, technical firms that perform the set-up as 
a service and very often also take care of the necessary paperwork 
with the authorities 
                                                      
13 OECD Green Growth Paper Series, 2013; pp. 30-31. 
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d) Combination of ICT technologies for energy efficiency: ICT 
solutions-based models can allow monitoring of consumption and 
reallocation of resources, on the one hand, and on products that are 
sold and then installed as system to monitor consumptions. This 
refers to a wide range of products and applications from electrical 
applications to bioarchitecture, from smart applications to the 
“internet of things” used in an energy efficient way 
 
e) Functional sales and management services models, based on 
delivering services using materials and techniques providing a better 
environmental performance.  
 
f) Innovative financing schemes focusing on improvement of both 
environmental and economic performance (like ESCO companies).  
 
g) New sustainable mobility systems as alternative mobility schemes 
with a reduced environmental impact.  Transport – Sharing falls here  
for a more efficient and cleaner public transport systems, electric or 
biobased vehicles. The sharing economy goes beyond the basic 
concept of product ownership and implies that the same product 
could be accessed by more customers during its life time. Therefore, 
its ecological footprint per capita decreases compared to a traditional 
product. Classical examples in this field are car (both electrical and 
traditional) and bike sharing services where these means of 
transportation are rented on a per use basis and made available to the 
general public. The application of the latest innovations in 
information technology have allowed the removal of the frictions 
(notably accessibility and payments methods) that plagued car 
sharing business models allowing them to flourish. This is also very 
sustainable as it reduces the number of vehicles that circulate every 
day in congested cities with significant benefits for the quality of life 
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of urban centres - especially when these services are provided with 
bikes or electric powered vehicles. Taxi drivers and car manufactures 
have started looking at this phenomenon very carefully because it 
marks a significant change in the way cars are accessed and used 
since their introduction on an industrial scale by Henry Ford at the 
beginning of the XX century. 
 
h) Industrial symbiosis goes beyond recycling by introducing sharing 
resources and products on a commercial basis where one company’s 
waste is another company input and raw material to produce. 
Therefore the focus is on the duration of the product lifecycle going 
beyond the traditional linear “Make, use, dispose” model thanks to a 
cross sectorial approach and introduction of a commercial basis. In 
fact, what happens is that products at the end of their traditional lives 
in one sector can be seen as inputs for a new products or services in 
another sector. Therefore, from a green point of view, what happens 
is that the components of each product have an extended life and that 
they can be used through many industrial cycles without the need of 
new ones freshly made. 
 
i) Green neighbourhoods and cities regard design, planning, 
involvement of many eco-innovative solutions, to reduce footprint, 
waste and favour recycling.  
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