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1. Introduction
	
The Impact Tech Startup (ITS) is a new, rapidly developing phenomenon. With an entrepreneurial approach and technological foundations, ITSs adopt innovative strategies to tackle a variety of social and environmental problems within a for-profit framework, usually backed by private investments similar to the venture capital models seen in other types of startup. 
Examples of ITSs include:
1. To ameliorate loneliness among elderly people, “Elliq” is a robotic “social companion” developed by Israeli Intuition Robotics that is capable of conversing with its owner, while “2gether” is an app-based service that provides a personalized and social music listening experience.
2. To fight hunger and food waste, the Danish startup “Too Good to Go” connects users with sources of unsold food from shops and restaurants through a cellphone platform, while Goodr, a U.S. startup, provides an innovative platform to facilitate food donations from businesses to the hungry. It coordinates drop- offs and pick-ups of surplus food, ensuring that it is placed in the right hands in a timely fashion. In the process, companies record how much surplus food they have donated.


 
3. In the area of employment, the Amsterdam-based “Skilllab” provides AI-based solutions to encourage refugee integration into local labor markets by matching their skills to local labor market requirements.
4. In the area of affordable, clean energy and climate technology, the Israeli startup Eco Wave Power generates power from the sea with an innovative design allowing it to be attached to existing man-made structures, simplifying installation and maintenance and serving communities with lower energy requirements that cannot afford power from less accessible systems that may be further offshore. GREENfluidics, a Mexican startup, created an “Intelligent Solar Biopanel,” a unique technology that aims to generate energy and oxygen while absorbing carbon dioxide by using microalgae and nanofluids. Berlin-based startup Planetly develops digital tools that help companies analyze, reduce, and offset their carbon emissions.
5. In the area of water and sanitation, Israeli company WaterGen has developed technology that captures airborne moisture for drinking water, using filters to purify it in the process.
6. 
This new hybrid form of organization has been recognized by the UN Interagency Task Team (IATT) on Science, Technology and Innovation for Sustainable Development Goals (SDGs) in 2015 (A/70/L.1, 2015) as an emerging form with the potential to catalyze the business sector toward aiding SDGs. However, this new type of startup has yet to be adequately addressed in academic literature. The purpose of this paper, therefore, is to propose a conceptual framework and a methodology for studying the phenomenon. Some initial findings, based on the defined methodology, are also presented in order to show the potential of this approach.


The paper is divided into five main sections: The first provides general background for the development of ITSs. The second presents a conceptual framework for ITSs, based on two key organizational categories. The third proposes a machine learning (ML-) methodology to distinguish ITSs from other startups to facilitate mapping of this type of organization; The fourth presents some initial findings based on this methodology related to ITSs in Israel and New Zealand; The concluding part proposes a research agenda for the study of ITSs.The introduction should briefly place the study in a broad context and highlight why it is important. It should define the purpose of the work and its significance. The current state of the research field should be carefully reviewed and key publications cited. Please highlight controversial and diverging hypotheses when necessary. Finally, briefly mention the main aim of the work and highlight the principal conclusions. As far as possible, please keep the introduction comprehensible to scientists outside your particular field of research. References should be numbered in order of appearance and indicated by a numeral or numerals in square brackets—e.g., [1] or [2,3], or [4–6]. See the end of the document for further details on references.


2. Background: The Calls to Transform the Economy
The evolution of ITSs since around 2010 has unfolded against a background of growing international awareness that the world’s future threatens to be bleak if it continues to pursue profit maximizing, neo-liberal economic policies without regard to the effect on health, social conditions, and the environment. In recent times, calls for change have come from institutions once staunch supporters of neo-liberalism, such as the International Monetary Fund (IMF) and the World Economic Forum (WEF) (Schwab and Malleret, 2020), as well as the financial leading financial media outlets (Financial Times, 2019). These calls have been echoed by large companies, such as Walmart, which has set itself the goal of become a “regenerative company” that produces zero net emissions by 2040. It also aims to protect, manage, or restore at least 50 million acres of land and one million square miles of ocean by 2030 (Walmart, 2020). The COVID-19 crisis has intensified the criticism of the prevailing economic system: as Nobel Prize Laureate entrepreneur, economist, and civil society leader Muhammad Yunus has exhorted: “Don’t plan for economic ‘recovery’ post Covid. Redesign it from scratch.” (Yunus, 2020). British entrepreneur and social commentator Ronald Cohen has proposed methods for constructing forms of corporate accounting that evaluate the positive or negative impact companies have in relation to social and environmental issues (2020a). In a recent interview, he suggested that “by measuring and valuing impact, we can bring the invisible heart of markets to guide Adam Smith’s invisible hand” (Cohen, 2020b). Such ideas require businesses to change, to some degree, from strictly profit-oriented goals of increasing value for shareholders, into entities that have additional objectives in the areas of society and the environment.
The concept of hybrid organizational structures that combine commercial, social, and environmental objectives gained traction after the 2008–2009 economic crisis, especially after the 2011 “Occupy Wall Street”-style protests that took place in hundreds of cities around the world. After the demonstrations subsided, a phase of creative thinking on the topic became evident in hundreds of forums in which policy makers, professionals, activists, and entrepreneurs discussed how to give concrete expression to a new sought after reality in which business organizations could also promote social and environmental objectives. These discussions gave rise to a variety of organizational frameworks that can be categorized under the subsumed under the monicker of social enterprises (Gidron & Domaradzka, 2021). This shift overlapped with the “dot.com revolution” that gave rise to startup industries. Tremendous advances in Information and Communication Technology (ICT) also provided a platform for entrepreneurs to build innovative, even revolutionary products that quick drew the attention of private and public investors. This led to venture capital combining its work with such startups.

3. The Conceptual Framework for ITSs

ITSs are a product of these trends, using technology to address major social and environmental challenges within for-profit organizations funded primarily by venture capital. Thus, a conceptual framework for analyzing ITSs needs anchoring in both the social enterprise and startup conceptions of an organization.

3.1. Social Enterprises

It was Muhammad Yunus who coined the term “social business” (Yunus, 2007). His experience as a banker in Bangladesh demonstrated to him that it is possible to combine a business orientation with social values to the benefit of both. This was a new approach to a world largely characterized by an institutional separation between the economy and private business on the one hand and society and the public and non-profit sectors on the other. Rapid acceptance of the idea brought about the rapid establishment of social enterprises throughout the world, ecosystems to support them, and a rich literature of academic analysis about them. 

A social enterprise is an organization that applies business strategies and models to the enhancement of individual, social, and environmental well-being, rather than maximizing profits. Social enterprises are hybrid in form, producing goods or services using market-oriented strategies while promoting social and environmental objectives. As such, they must build infrastructures (governance structures, marketing strategies, personnel practices, and more) around their dual objectives and need to develop measurements to demonstrate how they accomplish both.


Many social enterprises focus on employment schemes for marginalized populations, providing creative solutions suitable for the particular abilities of the specific social group and the goods or services offered, enabling them to be competitive. Examples include Aspiritech (see www.aspiritech.org/) and Call Yachol (see https://callyachol.co.il/). Others operate in the “social tourism,” education, and other fields, often  created by entrepreneurs with knowledge or experience of the particular issue addressed. They frequently serve the dual personal purpose of contributing to social and environmental goals as well as providing a living for their owners and employees.	Comment by Author: Sentence deleted as repetitious of a point made two paragraphs earlier.	Comment by Author: Consider whether they in fact always do this, if they seek to remain sustainable.

Many countries have developed ecosystems and policies to support the development of social enterprises. Policies often includes measures that provide direct or indirect public financial support to social enterprises (Barraket, Barth & Mason, 2015; Borzaga, et al. 2020; Choi, Stokes-Berry & Ghadimi, 2019; Kickul & Lyons, 2015). A substantial body of academic literature on social enterprises has emerged, on both theoretical (Battilana, 2018; Casey, 2013; Child, 2020; Doherty, Haugh & Lyon, 2014; Smith, Gonin & Besharov, 2013) and empirical (Mikołajczak, 2020; Mongelli et al., 2019; Yaari, Blit-Cohen & Savaya, 2020) aspects. Others have sought to characterize the phenomenon (Abrahamson & Billings, 2018; Stevens, Moray & Bruneel 2015), the forms of management (Castellas, Stubbs & Ambrosini, 2018; Nielsen, Lueg & van Liempd, 2019; White et.al., 2020), ther governance structures (Ebrahim, Battilana & Mair, 2014), and the kind of entrepreneurs that establish them (Marshall, 2011; Teasdale et. al. 2011). The theoretical literature on social enterprises deals principally with their key and most distinctive feature: their hybrid form based on competing institutional logics. These theoretical approaches include “paradox theory” (Miron-Spektor, et. al, 2018; Smith, et.al., 2017). Another line in the theoretical literature relates to the nature of the entrepreneurs establishing social enterprises. This literature distinguishes between business-oriented and socially oriented entrepreneurs, with social enterprises requiring “ambidextrous” entrepreneurs to run them (Austin, Stevenson & Wei–Skillern, 2006).

This hybrid, social enterprise form also challenges the idea that interventions that help, heal, or educate people, and/or promote values, such as gender and racial equality, cannot come from organizations with commercial imperatives. Whereas for-profit health and welfare organizations exist alongside not-for-profit ones because of market failures in certain fields, they are not the norm. Such entities take pride in their social, educational, and healthcare achievements while viewing commercial aspects as a necessity, not measures of achievement.

Social enterprises reflect the notion that it is possible to pursue both social and commercial objectives within one organizational framework. Indeed, if the enterprise is organized correctly, these two objectives can complement each other and be beneficial for all concerned. In recent years, we have witnessed that such hybrid organizational forms are viable and can even thrive.

However, social enterprises can face certain challenges. A review of the literature suggests that this form of enterprise faces two key challenges: Sustainability becomes an issue, especially in times of crisis, when pressures to compromise on their dual objectives (usually the social aspects) mount, possibly leading to mission drift. Scalability can also be problematic for social enterprises, since, as business entities, they obviously face competition and need to grow, and yet their community and personal orientation can impose structural limits on their ability to expand their operations. Davies, Chambers, and Haugh (2019) also see barriers to growth when social commitments are necessarily compromised by market realities due to differences in values, business models, and institutional norms.

3.2. Startups
While the term “startup” has been used since the 1970s, it grew to widespread international prominence during the late 1990s “dot.com revolution.” The literature on startups since the 1990s has predominantly used the term to refer to new, small, and medium enterprises (SMEs) designed to develop out of existing small- and medium-sized and newly created non-growth-oriented firms (Castrogiovanni, 1996; Manigart & Struyf, 1997). The growth orientation of startups is also related to their technological and innovative goals, since newly founded companies tend to experience difficulties if they do not innovate (Price & Chen, 1993).
A review of the literature points to the following common traits of the category of startups:
1. Blank describes startups as new and temporary organizations seeking to grow (2005; 2012). Blank’s deﬁnition highlights the difference between a startup and a small business, which does not necessarily intend to grow and consequently lacks a scalable business model. Glinka and Piaseczny (2015) identifies startups as recently created firms that are at the stage of determining and testing their business assumptions. Graham states that “a startup is a company designed to grow fast. Being newly founded does not in itself make a company a startup...The only essential thing is growth” (2012). Graham adds that an entrepreneur establishing a startup commits to solving a more challenging type of problem than ordinary businesses do.
2. They are technology-based (). Cho and McLean (2009) define startups as temporary https://startupgenome.com/glossaryorganizations that create innovative products and services using high-tech methods. Krejci et al. (2015) likewise see startups as new and temporary companies with business models based on innovation and technology.	Comment by Author: The link provided does not provide this definition: It rather defines a start-up as a “technology-enabled business that is less than ten years old.” This is not exactly the same thing.
3. They aim for scalable, repeatable, and proﬁtable business models (Blank, 2018).
4. They create innovative goods and services and/or develop processes under conditions of extreme uncertainty, with little or no operating history, and experience high volatility in technologies and markets (Giardino et al., 2014; Cho and McLean, 2009; Krejci et al. 2015). 
5. They aim to provide solutions to hitherto largely unsolved problems, while exploring new business opportunities; Startups have also been frequently associated with a certain mindset and/or a different way of thinking (Robehmed, 2013).	Comment by Author: Consider whether this is one trait or two. If two, they should be separately identified.
· 
· 
· 	Comment by Author: Consider whether this is one trait or two. If two, they should be separately identified.
When considered in the aggregate, startups represent the innovative entrepreneurial elements in society in relation to both business and social matters. Political, cultural and social factors may either encourage or discourage their development, but most governments today encourage them.

3.3. Startup and Entrepreneurship Ecosystems

Startups require favorable social conditions to grow. These include support and encouragement, both material and moral, for entrepreneurs to establish them and, once established, to develop them. This is not a task for one institution; rather, a whole system of support is needed. The term “startup ecosystem” has been widely used to describe this concept. The Global Startup Ecosystem Ranking (Herrmann, et. at., 2015) suggests that a startup ecosystem consists of a city or other defined geographic area with a pool of relevant shared resources and a concentration of funders, investors, incubators, accelerators, and public and private service providers.


A related concept is the “entrepreneurial ecosystem” in which entrepreneurship is encouraged. Mason and Brown (2014) view an entrepreneurial ecosystem as a set of interconnected current and would-be entrepreneurial actors, along with stakeholders, such as companies, venture capitalists, business angels, and banks, and other institutions, like universities, public sector agencies, and financial bodies. These are served by processes which formally and informally come together to connect, mediate, and govern entrepreneurial activity within the particular locale. Collectively, the concept encapsulates activity of a dynamic and systematic nature that encompasses multiple actors, processes, and institutions (Brown and Mason, 2017). Spigel (2017) expands the concept to include combinations of social, political, economic, and cultural forces within a region that support the development of innovative startups and encourage entrepreneurs and other actors to take risks by helping start, fund, and otherwise assist higher-risk ventures. While two or three decades ago almost all tech startups developed within ecosystems such as Silicon Valley, technology-oriented entrepreneurship today is a burgeoning global phenomenon. 

3.4. Government Support

Successful startups can have a significant impact on national economies. Kane (2010) suggests that to effecitively promote job growth central consideration must be given to startups. They generate new jobs and tax revenue, as well as develop new services and solutions which fuel the renewal of more established businesses and industries. Herrmann et al. (2015) predict that for the decades ahead, countries and regions with thriving startups will enjoy thriving economies.

	
Governments look to entrepreneurship and startups to solve problems of economic growth and to boost employment. They often prioritize the removal of obstacles to startup funding, especially minimizing unfairly burdensome taxation on small companies, attracting investment capital, helping them at sensitive stages of their development, and contributing to and stimulating R&D funding.

	
Penzel (2020) states that encouraging and protecting entrepreneurs and the companies they build is essential to the revitalizing of economies, and should be the key to governments’ policy priorities in relation to startups. Direct grants, zero interest loans, facilitating access to venture capital investment, employment support schemes, and promoting demand are vital measures governments can take in this regard. 

3.5. The Impact Tech Startup: A Unique Category
Unlike social enterprises, which are often communal and local, and face problems of scalability, ITSs’ activities and target markets are not limited by geography. Nor do they usually experience mission drift, as they rarely change the focus of their products or services. While ordinary social enterprises might at times receive funding from public sector or philanthropic sources, especially for infrastructure, ITSs mainly rely on private investment. However, in certain cases when “proving the market” is especially challenging, they may also rely on government grants, competitions, and other forms of equity-free financing in their early stages. Some entrepreneurs set up ITSs in their “second time around,” having already exited a successful company.

The development of ITSs is closely related to the development of “impact investment.” Impact investment is a new trend that has arisen out of the crisis in the neoliberal economy we have already discussed. Traditionally, investment companies have been an anchor for the neoliberal economy, seeking investment opportunities with the highest return and the lowest risk without regard to social and environmental impacts but solely focusing on value creation for shareholders. The growth of ideas promoting social and environmental values has exerted pressure on investment firms to change their strategies and invest in companies that bolster or at least cause no harm to such social and environmental aims. This has fostered the creation of impact investment, a phenomenon which has become a major aspect of the investment world (Agrawal & Hockerts, 2019; Clarkin & Cangioni, 2016; Kubátová & Krocil, 2020). In its broadest form, the incorporation of Environmental, Social, and Corporate Governance (ESG) criteria (when ESG refers to the three central factors in measuring the sustainability and societal impact of an investment in a company or business) into investment analysis and portfolio selection encompasses approximately one-third of managed assets. According to the Report on U.S. Sustainable and Impact Investing Trends, the figures in 2020 amounted to $17.1 trillion out of $51.4 trillion total U.S. assets under management (US SIF, 2020). These figures suggest that there is a clear potential for substantial investment in suitably attractive ITSs. This supply-side impetus has undoubtedly been key to the recent burgeoning of the ITSs. Investment companies prefer ITSs to social enterprises because of their greater potential impact, given their global market orientation, along with the fact that the amounts required for investment in ITSs are substantially larger than those for social enterprises, thus better fitting investment companies’ strategies.

Investment companies interested in impact investment have certain criteria for making their investments so in startups, which usually include the following: startups clearly defining their social and environmental impact goals; the need to reliably measure impact continually throughout the investment lifecycle; and the need to be transparent about impact through reporting and risk mitigation. Impact measurement is a particularly fraught issue in this regard. While measuring success in straightforward business terms is relatively easy, the measurement of social/environmental impact is complicated and variable across different fields, making universal measures a major challenge for impact investment.

Nonetheless, the presence of impact investment companies creates opportunities for startups, and we can observe them pivoting toward the ITS field in order to be eligible for such investment. In fact, we can observe a recent trend by companies that engage in fields such as agritech to modify their mission statements and develop impact measures to attract impact investment funding. Some see this as “impact washing,” but such measures cannot be sustained long term if they are not genuine. Since these ideas are a component of the wider global trends in thinking discussed above, over time they are internalized by boards, managements, and staff, and become a part of the company ethos.

The main impetus for studying ITSs as a unique category is their distinct role in providing technology-based, innovative solutions to social and environmental problems. At this point in history, it seems that ITSs provide a fitting solution for dealing with these issues on a global scale. ITSs also have unique attributes for that role, as distinct from organizations that seem to resemble them. The fact that ITSs pursue social/environmental objectives within a framework that engages in commercial activities makes them appear closer to social enterprises, while their technologically innovative focus, their funding structure, and their global markets make them close to other venture capital-backed startups. This makes it important for them to develop a research agenda.

Given their newness, ITSs have yet to be addressed broadly in academic literature. Poonamallee, Scillitoe & Joy (2020) deal with a related phenomenon of the socio-tech venture. This is a form of innovative social enterprise combining social/environmental objectives with for-profit organizational frameworks that use technology to achieve their objectives. While this form includes startups, with several of the book’s case studies presented applying that term to their cases, the editors prefer to see the phenomenon of socio-tech ventures as technology-based social enterprises. While in both cases, the term denotes organizations that use innovative technologies to tackle social/environmental challenges, at this stage, it is difficult to assess the specific similarities and differences between them.

An even broader conceptualization is proposed in a report by GoodTechLab, which suggests that there is a new phenomenon of "impact tech," defined as "the intentional use of science and technology to benefit people and the planet." This can be realized via different types of entities: movements, companies (large, medium, and startup), non-profits, academia, international organizations, and so on. Such a conceptualization implies a very broad framework of analysis. Our choice of focusing on a specific organizational category within the broader field, namely, Impact Tech Startups, accentuates its belonging to the startup phenomenon, which is a major economic driver in society. Such a choice has also major methodological implications for studying the phenomenon, as the next section details.

						Figure 1: Conceptual and Organizational Roots of ITSs 
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As can be seen on the left of Figure 1, the startup organizational category, in addition to the core of the Impact Tech Startups, there are two additional categories of potential ITSs. These start as regular startups, possibly not consciously oriented to society or environmental goals. They could be encouraged (by investors) to frame and measure their activity in impact terms in order to be included in the category of ITSs. On the right, the social enterprise organizational form, ITSs are flanked by social tech Non-Profit Organizations (NPOs) (Dyck & Silvestre, 2019).


4. Methodology for Studying ITSs

4.1. Overview
In the early twentieth century, the study of new organizational categories began with observation and then evolved tino conceptualization. Max Weber’s study of bureaucracy is a prime example. Later in that century and into our own, conceptualization and theorizing of new organizational phenomena starts by mapping them. A case in point is the study of the non-profit or “third sector” in the 1990s, which began with comparative mapping in over 40 countries. That study was enabled by the adoption of a common definition of the nonprofit organizational form which later became the standard one adopted by the UN (UN, 2003). The results of that mapping phase, which provided detailed data on the economic, legal, historical and policy dimensions of the nonprofit sector, were the cornerstones of the conceptual literature that ensued, notably for the development of social origins theory that categorized countries by their nonprofit regimes (Salamon & Anheier, 1998). While this theory was later criticized (Anheier, Lang & Toepler, 2020), it was a mid-range theory that prompted broader conceptual development of the field, including a division of organizations in society into three sectors, as opposed to the previously prevalent two-sector concept of a society (that is, public and business). These breakthroughs brought about a multi-disciplinary research agenda for the nonprofit sector and civil society that enriched knowledge in this and related fields.
According to Leavit et al. (2021), a study of a new organizational form must start with a description of its main features and characteristics before comparing it with similar organizational forms. ML methodologies that identify organizational categories are a first step, either complementing or superseding earlier survey methodologies. Leavit et al. suggest that “ML may serve especially useful for testing boundary conditions, moderators, and inflection points, as the processing power of ML can allow for the testing of complex combinations of predictors which may otherwise go overlooked” (p. 20).
Such a methodology allows us to present detailed descriptive data on our case to hypothesize about relationships to a range of contextual variables, providing an infrastructure for theory building. In the process of categorizing ITSs as unique, a process of mapping that phenomenon is an obvious first step. This will enable us to focus on their structural attributes, which may help distinguish them both from social enterprises and regular startups. Such mapping is crucial for both conceptualizing the phenomenon and developing a research agenda. 	Comment by Author: Consider whether you have clearly explained to readers what method you are proposing here, especially in relation to the term “contextual variables.”
Given the interest in and government encouragement in many countries of the startup phenomenon as an important component of the economy, databases on startups exist at a regional, national, and international levels. Thus, a first step in mapping ITSs is to identify them from those databases. 
Distinguishing ITSs in these databases from social enterprises presents a major problem in that there is a lack of agreement on definitions of them. Defourny & Nyssens (2020), in a major international study of the social enterprise phenomenon, were nonetheless unable to compile a database of such entities and had to settle for simple identifying social enterprise models. The models identified are based on the different legal statuses of social enterprises (the social-business model, the social-cooperative model and the entrepreneurial nonprofit model), and not on their use of technology or other characteristics. 
Distinguishing ITSs from social enterprise databases remains a worthy task, where databases make it possible. Doing so will complete the partial picture obtained from analysis of ITSs within startup databases.
 
4.2. Identifying ITSs Within Startup Databases: The UN SDGs as a Reference Framework 
One of the challenges of studying impact has been the lack of agreement and shared language on what constitutes positive social and environmental impact (Choi & Majumdar, 2014; Molecke & Pinkse, 2017; Perrini, Costanzo & Karatas-Ozkan, 2020). In recent years, an important unifying factor in defining the parameters of impact have become the UN SDGs (UN SDG, 2017). This framework, issued in 2015, sets out 17 interlinked goals for a better and more sustainable future, along with 169 indicators. These SDGs are considered the most ambitious effort to place such goal setting at the center of global policy and governance (Biermann, Kanie & Kim, 2017). Concomitantly, SDGs have been identified as highly beneficial for both business and investors as they present the best long-term strategic market outlook for global policy making (Pederson, 2018; Surana, Singh, & Sagar, 2020). More specifically, SDGs are a valuable reference point for impact investors (Reisman & Olazabal, 2016; Schramade, 2017).
The process of distinguishing ITSs in startup databases involves the use of Artificial Intelligence (AI). Although algorithms used for such tasks have been based on keyword identification, the methodology we have proposed is based on natural language processing (NLP) technology providing a deeper analysis of the brief description appearing in the “About Us” section of a startup’s website. The algorithm is designed to classify the startup by labels according with the 17 SDG goals. To accomplish that, we have taken a data-driven approach by refining an ML model for descriptions of startups that were previously labeled for SDGs by Rainmaking (https://rainmaking.io/), a major platform in this field. To address the semantic variability of the descriptions, as well as to compensate for the relatively small number of labeled examples that are available for training the algorithm, we have used BERT. This is one of the most popular emerging neural-network-based NLP technologies, based on a massive database of free English texts taken from a number of sources, and it learns the distribution of words in their context, an approach also known as transfer learning (Devlin, Chang, Lee & Toutanova, 2018). Using this algorithm, we have been able to predict a single SDG label for a given startup. We experimented with two sets of labels. One included all 17 SDG labels, and another that clustered the 17 SDGs together under five labels: People, Planet, Prosperity, Peace, and Partnerships. To evaluate the performance of the algorithm, we excluded about 10% of the startups from the training collection and calculated the accuracy of the algorithm’s predictions. In our best scenario, we were able to achieve a 77% accuracy for predicting one of the 17 SDGs, and 82% for predicting one of the 5 categories. Analyzing the mistakes established that happened most frequently in relation to SDGs for which we had a relatively small number of relevant labeled startups. By removing 10 of those SDGs from the task and retaining only the most prominent goals, we were able to improve the results to 83% and 89% respectively and, in an ML process, train the computer to identify those that possess the qualities sought. A paper focusing on the methodology for the algorithm’s development is in the process of being written.
That process allowed us to distinguish ITSs from other startups and to categorize ITSs by the 17 SDG categories. The process also has the potential to provide insight into those startups that may be able to address the SDGs, namely, those that operate in relevant fields but have not yet adopted a framework for addressing social and environmental issues. 

5. Extracting Data on ITSs from Startup Databases: Israel and New Zealand as Examples
The methodology discussed above, when applied to the national databases Startup Nation Finder for Israel (https://finder.startupnationcentral.org/) and Scale-Up for New Zealand (https://new-zealand.globalfinder.org/) – chosen due to the good availability of relevant data – we obtain an indication not only on the ratio of ITSs to the general startup category (see Table 1), but also on the areas of activity relating to which SDG goals are more or less advanced among each particular country’s ITSs. Such analysis provide an excellent platform for a comparison of ITSs between nations and of what forces produce a particular national mix (see Table 2). If an additional variable is added to that analysis (as in Table 3), we can obtain a more refined picture of the dynamics of impact tech both in itself and also by comparison with startups in general. 

Table 1: Share of ITSs within the Overall Startup Population in Israel and New Zealand
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	Israel
	New Zealand
	
	
	
	

	Impact
	672
16.1%
	170
11.2%
	
	
	
	

	Non Impact
	3501
83.9%
	1353
88.8%
	
	
	
	

	
	
	
	
	
	
	



 	Table 2: Distribution of ITSs by SDG category in Israel and New Zealand
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	Israel
	New Zealand
	
	
	
	
	Israel
	New Zealand

	1
	29
	8
	
	
	
	1 - NO POVERTY
	4.3%
	4.7%

	2
	64
	48
	
	
	
	2 - ZERO HUNGER
	9.5%
	28.2%

	3
	493
	68
	
	
	
	3 - GOOD HEALTH
	73.4%
	40.0%

	4
	34
	25
	
	
	
	4 - QUALITY EDUCATION
	5.1%
	14.7%

	5
	3
	0
	
	
	
	5 - GENDER EQUALITY
	0.4%
	0.0%

	6
	1
	0
	
	
	
	6 - CLEAR WATER
	0.1%
	0.0%

	7
	47
	21
	
	
	
	7 - CLEAN ENERGY
	7.0%
	12.4%

	14
	1
	0
	
	
	
	14 - LIFE BELOW WATER
	0.1%
	0.0%

	Total Impact

No Impact
	672

3501
	170

1353
	
	
	
	Percentage of Impact Companies 

	19.2%
	12.6%









Table 3: Distribution of ITSs by SDG Category and Startup Age (“Old”= 6+ years; “Young” = 5 years or less) in Israel and New Zealand
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	Israel
	
	New Zealand
	
	
	
	Israel
	
	New Zealand
	
	

	
	Israeli New
	Israeli Old
	New Zealand New
	New Zealand Old
	
	
	Israeli New
	Israeli Old
	New Zealand New
	New Zealand Old
	

	1
	14
	15
	7
	1
	
	1 - NO POVERTY
	4.9%
	3.9%
	8.2%
	1.2%
	

	2
	33
	31
	25
	23
	
	2 - ZERO HUNGER
	11.5%
	8.0%
	29.4%
	27.1%
	

	3
	211
	282
	33
	35
	
	3 - GOOD HEALTH
	73.8%
	73.1%
	38.8%
	41.2%
	

	4
	14
	20
	9
	16
	
	4 - QUALITY EDUCATION
	4.9%
	5.2%
	10.6%
	18.8%
	

	5
	0
	3
	0
	0
	
	5 - GENDER EQUALITY
	0.0%
	0.8%
	0.0%
	0.0%
	

	6
	0
	1
	0
	0
	
	6 - CLEAR WATER
	0.0%
	0.3%
	0.0%
	0.0%
	

	7
	14
	33
	11
	10
	
	7 - CLEAN ENERGY
	4.9%
	8.5%
	12.9%
	11.8%
	

	14
	0
	1
	0
	0
	
	14 - LIFE BELOW WATER
	0.0%
	0.3%
	0.0%
	0.0%
	

	Total Impact

No Impact
	       286


1512
	386


1989
	85


591
	85


762
	
	Percentage of Impact Startups 
	100%


18.9%
	100%


19.4%
	100%


14.3%
	100%


11.1%
	

	
	
	
	
	
	
	
	
	
	
	
	



This brief analysis serves to provide an illustration of the possibilities of the tool we devised for studying ITSs and is not meant to provide the basis for extensive comparative analysis between the two countries. Such comparisons require the input of fundamental data on the countries’ economies and societies and the particular forces providing impetus for such startups.

The analysis, nonetheless, provides intriguing findings that could form the basis for a further paper comparing the two countries in this regard. The relevant findings relate to the comparative proportion of ITSs to startups in general in the two countries (16% against 11% respectively), the dominance of a single SDG goal in Israel (good health) compared to a broader distribution in New Zealand, and the near even distribution between young and old ITSs in both countries in all categories. The methodology we devised can also serve ras the basis for esearch on single regions, countries, or cities, as well a comparative analysis between them. Ours is not the only methodology for identifying and studying ITSs: there are more conventional ways of doing so, such as surveys. That said, once an algorithm to identify ITSs in startup databases has been created, it is less time- and resource-consuming than other options, and has the built-in advantage of easy comparison of variables with those of non-impact startups. The methodology presented enables us to identify ITSs within startup databases. The next phase of research will be to probe deeper into their characteristics, comparing them with both startups in general and social enterprises. This too can be done with the use of AI. Interviews with founders and funders on their motivations for example can be recorded and analyzed for common themes, for example. 2. Materials and Methods


6. Discussion and Conclusions: A Research Agenda for Studying ITSs
This paper has not only proposed an approach to studying ITSs but also a new methodology for analyzing the phenomenon within startup databases. Identifying ITSs within such databases makes it possible to study them in their own terms as well as comparatively in a number of respects. We believe that the initial research agenda on ITSs should focus on three aspects: The individuals that establish them; their funders; their unique organizational and inter-organizational dynamics. Such studies will contribute to theories of entrepreneurship, social finance, and organizational behavior respectively.
The fact that ITSs pursue social and environmental as well as commercial objectives is likely to determine:
1. The type of entrepreneurs who establish them: who they are; their age, gender, education, prior experience; their reasons for establishing ITSs; how they differ from entrepreneurs who establish non-impact startups; how their business and financial strategies differ from non-impact startups.
2. The type of funders they attract: whether they are individuals or companies; their motivations for backing ITSs; whether they focus on a particular startup or a particular SDG category or both; how involved they are in the operations of the ITSs that they invest in; how they view the challenge of determining and measuring goals.
3. The organizational and inter-organizational dynamics of the ITS: how the social and environmental objectives, as opposed to the commercial ones, find expression in the ITS’s daily operations; what the governance structure is; how decisions are made; how impact is measured; what the ITS’s inter-organizational connections are.

Research providing answers to such questions will make it possible to engage in further conceptual refinement of our understanding of ITSs and relate it with more certainty to the literature on both social enterprises and startups in general. It will also aid in developing policies that promote ITSs and foster better links between them. Finally, it will help us to better understand the process by which certain startups with a potential to become ITSs change their infrastructure and mindset to become eligible for impact investing and the role support within their eco-systems plays.
The Materials and Methods should be described with sufficient details to allow others to replicate and build on the published results. Please note that the publication of your manuscript implicates that you must make all materials, data, computer code, and protocols associated with the publication available to readers. Please disclose at the submission stage any restrictions on the availability of materials or information. New methods and protocols should be described in detail while well-established methods can be briefly described and appropriately cited.
Research manuscripts reporting large datasets that are deposited in a publicly available database should specify where the data have been deposited and provide the relevant accession numbers. If the accession numbers have not yet been obtained at the time of submission, please state that they will be provided during review. They must be provided prior to publication.
Interventionary studies involving animals or humans, and other studies that require ethical approval, must list the authority that provided approval and the corresponding ethical approval code.
3. Results
This section may be divided by subheadings. It should provide a concise and precise description of the experimental results, their interpretation, as well as the experimental conclusions that can be drawn.
3.1. Subsection
3.1.1. Subsubsection
Bulleted lists look like this:
· First bullet;
· Second bullet;
· Third bullet.
Numbered lists can be added as follows:
1. First item;
2. Second item;
3. Third item.
The text continues here.
3.2. Figures, Tables and Schemes
All figures and tables should be cited in the main text as Figure 1, Table 1, etc.
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3.3. Formatting of Mathematical Components
This is example 1 of an equation:
	a = 1,
	(1)


the text following an equation need not be a new paragraph. Please punctuate equations as regular text.
This is example 2 of an equation:
	a = b + c + d + e + f + g + h + i + j + k + l + m + n + o + p + q + r + s + t + u + v + w + x + y + z
	(2)
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4. Discussion
Authors should discuss the results and how they can be interpreted from the perspective of previous studies and of the working hypotheses. The findings and their implications should be discussed in the broadest context possible. Future research directions may also be highlighted.
5. Conclusions
This section is not mandatory but can be added to the manuscript if the discussion is unusually long or complex.
6. Patents
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[bookmark: _Hlk76207644]Abstract 
The Impact Tech Startup (ITS) is a new, rapidly developing type of organizational structure. As entrepreneurial approaches with technological foundations, ITSs adopt innovative strategies to tackle a variety of social and environmental challenges within a for-profit framework and are usually backed by private investment. 
The paper firstly provides a conceptual framework for studying this organizational category, as a combination of aspects of social enterprises and startup businesses. It then proposes a machine learning (ML)-based algorithm to identify ITSs within startup databases. The UN’s Sustainable Development Goals (SDGs) are used as a referential framework for characterizing ITSs, with indicators relating to those 17 goals that qualify a startup for inclusion in the impact category. The paper then presents illustrative findings on ITSs derived from interrogation of startup databases relating to Israel and New Zealand and concludes by proposing a research agenda for studying the ITS as a distinct organizational category.



a. 
b. 
c. 
d. 
e. 





Background: The Calls to Transform the Economy
The evolution of ITSs since around 2010 has come about against a background of a growing international awareness that the world’s future will be bleak if it continues to pursue profit maximizing, neo-liberal economic policies without regard to the effect on health, social conditions, and the environment. In recent times, calls for change have come from institutions once staunch supporters of neo-liberalism, such as the International Monetary Fund (IMF) and the World Economic Forum (WEF) (Malaert and Schwab, 2020), as well as the financial leading financial media outlets (Financial Times, 2019). These calls have been echoed by large companies such as Walmart, which has set itself the goal of become a “regenerative company” that produces zero net emissions by 2040. It also aims to protect, manage or restore at least 50 million acres of land and one million square miles of ocean by 2030 (Walmart, 2020). The COVID-19 crisis has intensified the criticism on the prevailing economic system: as Nobel Prize Laureate entrepreneur, economist, and civil society leader Muhammad Yunus has stated: “Don’t plan for economic ‘recovery’ post Covid. Redesign it from scratch.” (Yunus, 2020). British entrepreneur and social commentator Ronald Cohen has proposed methods for constructing forms of corporate accounting that evaluate the positive or negative impact companies have in relation to social and environmental issues (2020). In a recent interview, he suggested that “by measuring and valuing impact, we can bring the invisible heart of markets to guide Adam Smith’s invisible hand” (Cohen, 2020A). Such ideas require businesses to change, to some degree, from strictly profit-oriented goals of increasing value for shareholders, into entities that have additional objectives in the areas of society and the environment.
The concept of hybrid organizational structures that combine commercial, social, and environmental objectives gained traction after the 2008-2009 economic crisis, especially after the 2011 “Occupy Wall Street”-style protests that took place in hundreds of cities around the world. After the demonstrations subsided, a phase of creative thinking on the topic became evident in hundreds of forums in which policy makers, professionals, activists, and entrepreneurs discussed how to give concrete expression to a new desired reality in which business organizations could also promote social and environmental objectives. This gave rise to a variety of organizational frameworks that can be subsumed under the title of social enterprises (Gidron & Domaradzka, 2021). This overlapped with the “dot.com revolution” that gave rise to startup industries. Tremendous advances in Information and Communication Technology (ICT) furthermore provided a platform for entrepreneurs to build innovative, even revolutionary products that quick drew the attention of private and public investors. This led to the combining of venture capital with such startups.
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Methodology for Studying ITSs
 
In the early twentieth century, the study of new organizational categories started by observation and then conceptualization. Max Weber’s study of bureaucracy is a prime example. Later in that century and into our own, conceptualization and theorizing of a new organizational phenomena starts by mapping them. A case in point is the study of the non-profit or “third sector” in the 1990s, which began with comparative mapping of over 40 countries. That study was enabled by the adoption of a common definition of the nonprofit organizational form which later became the standard one adopted by the UN (UN, 2003). The results of that mapping phase, which provided detailed data on the economic, legal, historical and policy dimensions of the nonprofit sector, were the cornerstones of the conceptual literature that ensued, notably for the development of social origins theory that categorized countries by their nonprofit regimes (Salamon & Anheier, 1998). While this theory was later criticized (Anheier, Lang & Toepler, 2020), it was a mid-range theory that prompted broader conceptual development of the field, including a division of organizations in society into three sectors, as opposed to the previously prevalent two-sector concept of a society (that is, public and business). These breakthroughs brought about a multi-disciplinary research agenda for the nonprofit sector and civil society that enriched knowledge in this and related fields.
According to Leavit et al. (2021), a study of a new organizational form must start with a description of its main features and characteristics before comparing it with similar organizational forms. ML methodologies that identify organizational categories are a first step, either complementing or superseding earlier survey methodologies. Leavit et al. suggest that “ML may serve especially useful for testing boundary conditions, moderators, and inflection points, as the processing power of ML can allow for the testing of complex combinations of predictors which may otherwise go overlooked” (p. 20).
Such a methodology allows us to present detailed descriptive data on our case to hypothesize about relationships to a range of contextual variables, providing an infrastructure for theory building. In the process of categorizing ITSs as unique, a process of mapping that phenomenon is an obvious first step. This will enable us to focus on their structural attributes, which may distinguish them both from social enterprises and regular startups. Such mapping is crucial for both conceptualizing the phenomenon and developing a research agenda. 	Comment by Author: Consider whether you have clearly explained to readers what method you are proposing here, especially in relation to the term “contextual variables.”
Given the interest in and government encouragement in many countries of the startup phenomenon as an important component of the economy, databases on startups exist at a regional, national, and international levels. Thus, a first step in mapping ITSs is to identify them from those databases. 
Distinguishing ITSs in these databases from social enterprises presents a major problem in that there is a lack of agreement on definitions of them. Defourny & Nyssens (2020), a major international study of the social enterprise phenomenon, was nonetheless unable to compile a database of such entities and had to settle for simple identifying social enterprise models. The models identified are based on the different legal statuses of social enterprises (the social-business model, the social-cooperative model and the entrepreneurial nonprofit model), not on their use of technology or other characteristics. 
Distinguishing ITSs from social enterprise databases remains a worthy task, where databases make it possible. Doing so will complete the partial picture obtained from analysis of ITSs within startup databases. 
Identifying ITSs Within Startup Databases: The UN SDGs as a Reference Framework 
One of the challenges in studying impact has been the lack of agreement and shared language on what constitutes positive social and environmental impact (Choi & Majumdar, 2014; Perrini, Costanzo & Karatas-Ozkan, 2020; Molecke & Pinkse, 2017). In recent years, an important unifying factor in defining the parameters of impact have become the UN SDGs (UN SDG, 2017). This framework, issued in 2015, sets out 17 interlinked goals for a better and more sustainable future, along with 169 indicators. These SDGs are considered the most ambitious effort to place such goal setting at the center of global policy and governance (Biermann, Kanie & Kim, 2017). Concomitantly, SDGs have been identified as highly beneficial for both business and investors as they set out the best long-term strategic market outlook for global policy making (Pederson, 2018; Surana, Singh, & Sagar, 2020). More specifically, SDGs are a valuable reference point for impact investors (Schramade, 2017; Reisman & Olazabal, 2016).
The process of distinguishing ITSs in startup databases involves the use of Artificial Intelligence (AI). Although algorithms used for such tasks have been based on keyword identification, the methodology we have proposed is based on natural language processing (NLP) technology providing a deeper analysis of the brief description appearing in the “About Us” section of a startup’s website. The algorithm is designed to classify the startup by labels according with the 17 SDG goals. To accomplish that, we have taken a data-driven approach by refining an ML model for descriptions of startups that were previously labeled for SDGs by Rainmaking (https://rainmaking.io/), a major platform in this field. To address the semantic variability of the descriptions, as well as to compensate for the relatively small number of labeled examples that are available for training the algorithm, we have used BERT. This is one of the most popular emerging neural-network-based NLP technologies based on a massive database of free English texts taken from a number of sources, and it learns the distribution of words in their context, an approach also known as transfer learning (Devlin, Chang, Lee & Toutanova, 2018). Using this algorithm, we have been able to predict a single SDG label for a given startup. We experimented with two sets of labels. One included all 17 SDG labels, and another that clustered the 17 SDGs together under five labels: People, Planet, Prosperity, Peace, and Partnerships. To evaluate the performance of the algorithm, we excluded about 10% of the startups from the training collection and calculated the accuracy of the algorithm’s predictions. In our best scenario, we were able to achieve a 77% accuracy for predicting one of the 17 SDGs, and 82% for predicting one of the 5 categories. Analyzing the mistakes established that most happened in relation to SDGs for which we had a relatively small number of relevant labeled startups. By removing 10 of those SDGs from the task and retaining only the most prominent goals, we were able to improve the results to 83% and 89% respectively and, in an ML process, train the computer to identify those that possess the qualities sought. A paper focusing on the methodology for the algorithm’s development is in the process of being written.
That process allowed us to distinguish ITSs from other startups and to categorize ITSs by the 17 SDG categories. The process also has the potential to provide insight into those startups that have the potential to address the SDGs, namely those that operate in relevant fields but have not yet adopted a framework for addressing social and environmental issues. 






	
	
	
	
	
	
	

	
	

	

	
	
	
	

	
	

	

	
	
	
	

	
	
	
	
	
	
	






	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	


	


	


	
	
	
	

	
	














	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	


	



	



	



	



	
	
	



	



	



	



	

	
	
	
	
	
	
	
	
	
	
	
	


	Comment by Author: Authors should note that works should only appear in this list if cited in-text. Although the journal does not prescribe a set format for the reference list, it does require consistent provision of certain basic details. The authors are likely to be asked for this, where absent, after submission. See: https://www.mdpi.com/journal/sustainability/instructions
	Comment by Author: 

 




4. 
5. 


References
1. Abrahamson, A. J. & Billings, K. C. (2019). Challenges Facing Social Enterprises in the United States, Nonprofit Policy Forum, DOI: 10.1515/npf-2018-0046.
2. Agrawal, A. & Hockerts, K. (2019). Impact investing: Review and research agenda, Journal of Small Business & Entrepreneurship, DOI: 10.1080/08276331.2018.1551457.
3. Anheier, H. K., Lang, M. & Toepler, S. (2020). Comparative Nonprofit Sector Research: A Critical Assessment, in W. W. Powell & P. Bromley (eds.), The Nonprofit Sector: A Research Handbook, 3rd Edition, Stanford, CA: Stanford University Press, 648-676.
4. Arena, M., Bengo, I., Calderini, M. & Chiodo, V. (2018). Unlocking finance for social tech start-ups: Is there a new opportunity space? Technological Forecasting and Social Change, 127, 154-165.	Comment by Author: Please check if this is in the tex
5. Austin, J., Stevenson, H. & Wei–Skillern, J. (2006). Social and commercial entrepreneurship: same, different, or both? Entrepreneurship Theory and Practice, 30 (1), 1-22
6. Barraket, J., Barth, S. & Mason, C. (2015). Resourcing Social Enterprises: Approaches and Challenges, Centre for Social Impact Swinburne, Swinburne University of Technology.

7. Battilana, J. (2018). Cracking the organizational challenge of pursuing joint social and financial goals: Social enterprise as a laboratory to understand hybrid organizing, Management, 21(4), 1278-1305.
8. Biermann, F., Kanie, N. & Kim, R. E. (2017). Global governance by goal-setting: The 
9. novel approach of the UN Sustainable Development Goals. Current Opinion in 
10. Environmental Sustainability, 26, 26-31.
11. 
12. Blank, S. G. (2006). The Four Steps to the Epiphany: Successful Strategies for Products that 
13. Win. 2nd edition, 
14.      
15. Blank S. & Dorf, B. (2012). The Startup Owner’s Manual: The Step-By-Step Guide for Building a Great Company. K & S Ranch.
16.      
17. Blank, S. (2018). What Does the Word Startup Mean In 2018? Forbes	Comment by Author: Full citation details required
18. 
19. Borzaga, C. Galera, G. Franchini, B. Chiomento, S. Nogales R. & Carini, C. (2020). European Commission Social Enterprises and their Ecosystems in Europe: Comparative Synthesis Report. Luxembourg: Publications Office of the European Union 2327
20. 
21. Brown, R. & Mason, C. (2017). Looking inside the spiky bits: A critical review and conceptualisation of entrepreneurial ecosystems, Small Business Economics, 49 (1), 11-30.
22.      
23. Carmel, E. (1994). Time-to-completion in Software Package Startups, Proceedings of the System Sciences, 498–507.	Comment by Author: Please check if this is in the text
24.  Casey, J. (2013). Hybrid Discourses on Social Enterprise: Unpacking the Zeitgeist in Lyons, T. (Ed.) Social Entrepreneurship. Santa Barbara, Praeger (Vol. 1, 71-90).
25. Castellas, E., Stubbs, W. & Ambrosini, V. (2018). Responding to Value Pluralism in Hybrid Organizations, Journal of Business Ethics https://doi.org/10.1007/s10551-018-3809-2.
26. Castrogiovanni, G. J. (1996). 	Pre-Startup Planning and the Survival of New Small Businesses: Theoretical Linkages, Journal of Management, 22 (6), 801-822. 
27. Child, C. (2020). Whence paradox? Framing away the potential challenges of doing well by doing good in social enterprise organizations. Organization Studies, 41 (8), 1147-1167.
28. Cho, Y. & McLean, G. (2009). Successful IT start-ups? HRD practices: Four cases in South Korea. Journal of European Industrial Training, 33(2), 125-141. 
29. Choi, D., Stokes-Berry, F. & Ghadimi, A. (2019). Policy Design and Achieving Social Outcomes: A Comparative Analysis of Social Enterprise Policy, Public Administration Review, DOI: 10.1111/puar.13111.
30. Choi, N., & Majumdar, S. (2014). Social entrepreneurship as an essentially contested concept: Opening a new avenue for systematic future research. Journal of Business Venturing, 29 (3), 363-376.
31. Clarkin, J. E. & Cangioni, C. L. (2016). Impact Investing: A Primer and Review of the Literature, Entrepreneurship Research Journal, 6 (2). https://doi.org/10.1515/erj-2014-0011
32. Cohen, R. (2020a). Impact, Penguin.
33. Cohen, R. (2020A2020b). https://www.reutersevents.com/sustainability/invisible-hand-invisible-heart-ronald-cohens-plan-rewire-capitalism.	Comment by Author: Full citation details required
34. Crowne, M. (2002). Why software product startups fail and what to do about it. Proceedings International Engineering Management Conference (IEMC), 338– 343. 	Comment by Author: Please check if this is in the text
35. Davies, I. A., Chambers, L. & Haugh, H. (2019). Barriers to Social Enterprise Growth, Journal of Small Business Management, 57(4), 1616-1636.
36. Defourny, J. & Nyssens, M. (2020). Testing Social Enterprise Models Across the World: Evidence from the International Comparative Social Enterprise Models (ICSEM) Project, Nonprofit and Voluntary Sector Quarterly, https://doi.org/10.1177/0899764020959470
37. Devlin, J., Chang, M. W., Lee, K. & Toutanova, K. (2018). BERT: Pre-training of Deep Bidirectional Transformers for Language Understanding, 	arXiv:1810.04805	Comment by Author: It is not clear what this is. Full citation details required
38. Doherty, B., Haugh, H., & Lyon, F. (2014). Social enterprises as hybrid organizations: A review and research agenda, International Journal of Management Reviews, 16 (4), 417-436.
39. Dyck, B. & Silvestre, B. S. (2019). A Novel NGO Approach to Facilitate the Adoption of Sustainable Innovations in Low-Income Countries: Lessons from Small-scale Farms in Nicaragua, Organizational Studies, 40 (3), 443-461.
40. Ebrahim, A., Battilana, J. & Mair, J. (2014). The governance of social enterprises: Mission drift and accountability challenges in hybrid organizations. Research in Organizational Behavior, 34, 81-100.
41. Financial Times (2019). https://www.b2bmarketing.net/en-gb/resources/news/financial-times-launches-first-campaign-global-financial-crisis	Comment by Author: Full citation details required
42. Forbes, (2017). https://www.forbes.com/sites/davidyin/2017/01/09/what-makes-israels-innovation-ecosystem-so-successful/?sh=68c901670e43 	Comment by Author: Full citation details required
43. Freeman, D. & Siegfried, R. (2015). Entrepreneurial Leadership in the Context of Company Startup and Growth, Journal of Leadership Studies, 8, 35–39. 	Comment by Author: Please check if this is in the text
44.      
45. Garbajosa, J., Gorschek, T., Klotins, E., Hokkanen, L., Kon, F., Lunesu, I., Marchesi, M., Morgan, L., Oivo, M., Selig, C., Seppänen, P., Sweetman, R., Tyrväinen, P., Ungerer, C. & Yagüe, A. (2016). Software Startups – A Research Agenda, In e-Informatica Software Engineering Journal, 10(1), 89–124, DOI: 10.5277/e-Inf160105.	Comment by Author: Please check if this is in the text
46. 
47. Giardino, C., Unterkalmsteiner, M., Paternoster, N., Gorschek, T. & Abrahamsson, P. (2014). What Do We Know about Software Development in Startups? Software, IEEE. 31. 28-32. 10.1109/MS.2014.129. 
48.      
49. Giardino, C., Paternoster, N., Unterkalmsteiner, M., Gorschek, T. & Abrahamsson, P. (2016). Software Development in Startup Companies: The Greenfield Startup Model. IEEE Transactions on Software Engineering. 42. 10.1109/TSE.2015.2509970. 
50. https://www.diva-portal.org/smash/get/diva2:830963/FULLTEXT01.pdf 
51.      
52. Gidron, B. & Domaradzka, A. (eds.) (2021). The New Social and Impact Economy: International Perspectives, Springer.
53. Glinka, B. & Pasieczny, J. (2015). Tworzenie przedsiÚbiorstwa: szanse, realizacja, rozwój. Warszawa: Wydawnictwa Uniwersytetu WarszawskiegoUniversity of Warsaw Publishing House.	Comment by Author: Translation of title required in square brackets after the Polish.
54. GoodTechLab (2019). The Frontiers of Impact Tech	Comment by Author: Full citation details required
55. Graham, P., 2012. Startup = Growth. [online] Paulgraham.com. Available at: <http://www.paulgraham.com/growth.html> [Accessed 4 March 2021]. 
56. Herrmann, B. L., Gauthier, J., Holtschke, D., Berman, R. & Marmer, M. (2015). The Global Startup Ecosystem Ranking 2015. Compass.co, available at: https://startupgenome.com/reports/global-startup-ecosystem-report-2015.
57. IIPL (2015). Singapore Startup Ecosystem 2015. Infocomm Investments	Comment by Author: Full citation details required including full names of bodies spelled out. Please then check the citation is still in alpha order.
58. 
59. Impact First Investments (2019). https://medium.com/@IFI/impact-tech-investing-101-7d9d13a30ee0
60. 
61. International Best Practices on Supporting Startup Ecosystems, 4FRONT (2017). https://www.mekongbiz.org/wp-content/uploads/2017/02/International-best-practices-on-supporting-startup-ecosystem.pdf 	Comment by Author: Full citation details required
62. 
63. Ireland, R., Hitt, M. & Sirmon, D. (2003). A model of strategic entrepreneurship: The construct and its dimensions, Journal of Management, 29, 963–989. 	Comment by Author: Please check if this is in the text
64. Israel Innovation Authority website: https://innovationisrael.org.il/en/  	Comment by Author: Authors should not just provide a homepage reference, but the specific webpage(s) referred to. Full reference details required for this entry also.
65.      
66. Kane, T. (2010). The Importance of Startups in Job Creation and Job Destruction.	Comment by Author: Full citation details required
67. Kauffman Foundation Research Series: Firm Foundation and Economic Growth, July
 2010. Ewing Marion Kauffman Foundation.
68. 
69. Kauffman Foundation Research Series: Firm Foundation and Economic Growth, July
2010. Ewing Marion Kauffman Foundation
     
Kickul, J. & Lyons, T.S. (2015). Financing Social Enterprises. Entrepreneurship Research Journal, 5 (2) Special Issue. https://doi.org/10.1515/erj-2015-0006
70. 
71. Krejci, M., Strielkowski, W. & Cabelkova, I. (2015). Factors that influence the success of small and medium enterprises in ICT: A case study from the Czech Republic. Business: Theory and Practice, 16(2), 304-315.
72.      
73. Kubatova, J. & Krocil, O. (2020). The Potential of Impact and Integral Investing for Sustainable Social Development and the Role of Academia in Their Dissemination, Sustainability, 12, doi:10.3390/su12176939
74. Leavitt, K., Schabram, K., Prashanth, H. & Barnes, C. M. (2021). Ghost in the Machine: On Organizational Theory in the Age of Machine Learning, Academy of Management Review, AMR-2019-0247-STFTMR.R2	Comment by Author: It is not clear what this is.
75. Manigart, S. & Struyf, C. (1997). Financing High Technology Startups in Belgium: An Explorative Study, Small Business Economics, 9, 125–135.
76. Marshall, R. S. (2011). Conceptualizing the international for-profit social entrepreneur, Journal of Business Ethics, 98 (2), 183-198.
77. Martin, M. (2016). Building the Impact Economy: Our Future, Yea or Nay, Springer	Comment by Author: Please check if this is in the text
78. Mikołajczak, P. (2020). Social Enterprises’ Hybridity in the Concept of Institutional Logics: Evidence from Polish NGOs, Voluntas, https://doi.org/10.1007/s11266-020-00195-9
79. [bookmark: _heading=h.tyjcwt]Miron-Spektor, E., Ingram, A., Keller, J., Smith, W. K. & Lewis, M. W. (2018). Microfoundations of Organizational Paradox: The Problem is how We Think about the Problem, Academy of Management Journal, 61(1), 26–45.
80. Molecke, G. & Pinkse, J. (2017). Accountability for social impact: A bricolage perspective on impact measurement in social enterprises. Journal of Business Venturing, 32 (5), 550-568.
81. Mongelli, L., Rullani, F., Ramus, T. & Rimac, T. (2019). The Bright Side of Hybridity: Exploring How Social Enterprises Manage and Leverage Their Hybrid Nature, Journal of Business Ethics 159, 301–305.
82. Nielsen, J. G., Lueg, R. & van Liempd, D. (2019). Managing Multiple Logics: The Role of Performance Measurement Systems in Social Enterprises, Sustainability, 11, 2327, doi:10.3390/su1108.
83. 
84. Pedersen, C. S. (2018). The UN sustainable development goals (SDGs) are a great gift to business! Procedia CIRP, 69, 21-24.
85. 
86. Penzel, M. (2020). https://www.weforum.org/agenda//06/4-ways-governments-can-support-start-ups-and-save-their-economies/	Comment by Author: Full citation details required
87. 
88. Perrini, F., Costanzo, L. A. & Karatas-Ozkan, M. (2020). Measuring impact and creating 
89. change: a comparison of the main methods for social enterprises. Corporate 
90. Governance: The International Journal of Business in Society.
91. 
92. Piketty, T. (2020). Capital and Ideology, Harvard University Press.	Comment by Author: Please check that this is in the text
93. 
94. Poonamallee, L., Scillitoe, J. & Joy, S. (eds.) (2020). Socio-Tech Innovation: Harnessing Technology for Social Good, Palgrave, Macmillan.
95. 
96. Price, M. J. & Chen, E. E. (1993). Total Quality Management in a Small, High-Technology Company, California Management Review, 35(3), 96-117.
97. 
98. Reisman, J., & Olazabal, V. (2016). Situating the next generation of impact measurement and evaluation for impact investing. Rockefeller Foundation.
99. 
100. Ries, E. (2011). The lean startup: How today’s entrepreneurs use continuous innovation to create radically successful businesses. Crown Books.	Comment by Author: 	Comment by Author: This was not found in the text
101. 
102. Robehmed, N. (2013). What Is A Startup? Forbes, December. 16
103. Salamon, L. M. & Anheier, H. K. (1998). Social Origins of Civil Society: Explaining the Nonprofit Sector Cross-Nationally. Voluntas, 9, 213–248 https://doi.org/10.1023/A:1022058200985
104. Schoenmaker, D. (2020). The impact economy: balancing profit and impact, Working Paper 2020/04, Bruegel	Comment by Author: Full citation details required	Comment by Author: 	Comment by Author: Please make sure this appears in the text.
105. Schramade, W. (2017). Investing in the UN sustainable development goals: opportunities for companies and investors. Journal of Applied Corporate Finance, 29 (2), 87-99.
106. Schwab, K. & Malleret, T. (2020). Covid19: The Great Reset, Forum Publishing.
107. Smith, W. Gonin, M. & Besharov, M. L. (2013). Managing Social-Business Tensions: A Review and Research Agenda for Social Enterprise, Business Ethics Quarterly 23(3), 407–442.
108. 
109. Smith, W. K., Erez, M., Jarvenpaa, S., Lewis, M. W. & Tracey, P. (2017). Adding Complexity to Theories of Paradox, Tensions, and Dualities of Innovation and Change, Organization Studies 38(3-4), 303–317.
110. Spigel, B. (2017). The Relational Organization of Entrepreneurial Ecosystems. Entrepreneurship: Theory and Practice 41 (1): 49–72.
111. 
112. Startup Genome (2018), The 2018 Global Startup Ecosystem Report, available at: https://startupgenome.com/report2018/ 	Comment by Author: Full citation details required
113. https://425business.com/wp-content/uploads/2015/07/Global_Startup_Ecosystem_Ranking_2015_v1.pdfhttps://425business.com/wp-content/uploads/2015/07/Global_Startup_Ecosystem_Ranking_2015_v1.pdf 
114. 
115. StartupBlink - startup ecosystem map and research center. https://www.startupblink.com/blog/how-are-governments-influencing-the-success-of-their-startup-ecosystem/   	Comment by Author: Full citation details required
116. 
117. Stevens, R., Moray, N. & Bruneel, J. (2015). The social and economic mission of social enterprises: Dimensions, measurement, validation, and relation. Entrepreneurship Theory and Practice, https://doi.org/10.1111/etap.12091
118. 
119. Surana, K., Singh, A. & Sagar, A. D. (2020). Strengthening science, technology, and 
120. innovation-based incubators to help achieve Sustainable Development Goals: Lessons 
121. from India. Technological Forecasting and Social Change, 157, 120057.
122. 
123. Teasdale, S., McKay, S., Phillimore, J. & Teasdale, N. (2011). Exploring gender and social entrepreneurship: women's leadership, employment and participation in the third sector and social enterprises. Voluntary Sector Review, 2(1), 57-76.
124. 
125. The Guardian 2018 	Comment by Author: Full citation details required
126. https://www.theguardian.com/business-to-business/2018/aug/02/sun-sand-sea-and-unicorns-why-tel-aviv-is-the-worlds-new-startup-capitalhttps://www.theguardian.com/business-to-business/2018/aug/02/sun-sand-sea-and-unicorns-why-tel-aviv-is-the-worlds-new-startup-capital 
127. 
128. Tripathi, N., Oivo, M., Liukkunen, K. & Markkula, J. (2019). Startup ecosystem effect on minimum viable product development in software startups. Information and Software Technology. 114. 10.1016/j.infsof.2019.06.008. 	Comment by Author: Please make sure this is in the
129. 
130. United Nations  (2003). Handbook on Non-Profit Institutions in the System of National Accounts, New York United Nations Sustainable Development Goals (SDGs) (A/70/L.1, 2015).
131. 
132. United Nations (2015) Transforming Our World: The 2030 Agenda for Sustainable Development,. A/70/L.1	Comment by Author: It is not clear what this is. Full citation details required
133. United Nations Interagency Task Team on Science, Technology and Innovation for the SDGs, (2018)	Comment by Author: Full citation details required
134. UN SDG (2017). 	Comment by Author: Full citation details required
135. https://sdgs.un.org/goals#:~:text=The%202030%20Agenda%20for%20Sustainable,now%20and%20into%20the%20future.&text=In%202013%2C%20the%20General%20Assembly,a%20proposal%20on%20the%20SDGs.
136. University of Sydney, 2017. What is a “start-up”, actually? [online] Available at: www.sydney.edu.au/study/why-choose-sydney/student-life/student-news/2017/07/25/what-is-a-start-up-actually.html  
137. Unterkalmsteiner, M., Abrahamsson, P., Wang, X., Nguyen-Duc, A. Shah, S., Bajwa, S. S., Baltes, G. H., Conboy, K., Cullina, E., Dennehy, D., Edison, H., & Fernandez-Sanchez, C., (2016). Software Startups – A Research Agenda. e-Informatica Software Engineering Journal. 10 	Comment by Author: Please make sure this is in the text
138.      
139. University of Sydney, 201. What is a “start-up”, actually? [online] Available at: www.sydney.edu.au/study/why-choose-sydney/student-life/student-news/2017/07/25/what-is-a-start-up-actually.html  	Comment by Author: Full citation details required
140. US SIF Foundation (2020). https://www.ussif.org/files/US%20SIF%20Trends%20Report%202020%20Executive%20Summary.pdf
141. Walmart (2020). https://corporate.walmart.com/newsroom/2020/09/21/walmart-sets-goal-to-become-a-regenerative-company	Comment by Author: Full citation details required
142. White, L., Lockett, A., Currie, G. & Hayton, J. (2020). Hybrid Context, Management Practices and Organizational Performance: A Configurational Approach, Journal of Management Studies https://doi.org/10.1111/joms.12609.
143. Woods, D. (2018). Forbes, [online] Available at: https://www.forbes.com/sites/danwoods/2018/11/29/what-does-the-word-startup-mean-in-2018/?sh=744186f86800  	Comment by Author: Full citation details required	Comment by Author: Please make sure this is in the text of the paper
144. Yaari, M. Blit-Cohen, E. & Savaya, R. (2020). Management in social enterprises—Management style, challenges, and strategies, Journal of General Management, 46(1) 36–46.
145. Yunus, M. (2007). Creating a World without Poverty: Social Business and the Future of Capitalism. New York: Public Affairs.
146. Yunus, M. (2020). https://theprint.in/opinion/muhammad-yunus-dont-plan-for-economic-recovery-post-covid-redesign-it-from-scratch/414357/	Comment by Author: Full citation details required
147. 




148. [bookmark: _GoBack]   

Sustainability 2021, 13, x. https://doi.org/10.3390/xxxxx	www.mdpi.com/journal/sustainability
image1.png




image2.emf
  Figure 1:  Conceptual and Organizational Roots of Impact Tech Startups (ITSs)  
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