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Abstract 
Impact Tech Startups (ITSs) is a fast-developing new organizational category. With an entrepreneurial approach and a technological base, it is implementing innovative strategies to tackle a variety of social and environmental challenges that affect the world within a for-profit framework usually backed by private investments. 
The paper first provides a conceptual framework to study this organizational category, as a mix between social enterprises on the one hand and the startup genre on the other. It then uses a machine learning (ML)-based algorithm in order to identify ITSs within general databases of startups. The UN Sustainable Development Goals (SDGs) platform is used as a general framework, and specific indicators within its 17 categories qualify a startup to belong to the impact category. The paper then presents an illustration of findings of ITSs based on databases of startups in Israel and New Zealand and it concludes by proposing a research agenda for studying Impact Tech Startups as a distinctive organizational category.
Introduction
Impact Tech Startups (ITSs) is a fast-developing new phenomenon. With an entrepreneurial approach and a technological base, it is implementing innovative strategies to deal with a variety of social and environmental problems the world is encountering within a for-profit framework, usually backed by private investments similar to the venture capital models we see in startups. 
The following are a few examples of such startups:
In the area of fighting loneliness among elderly persons, Elliq a robotic “social companion”, developed by Israeli Intuition Robotics, is capable of conversing with its owner and  2gether is offering an app-based service that helps reduce loneliness in the older adult population through the use of a personalized and social music-listening experience.
In the area of fighting hunger, The Danish startup Too Good to Go, is dedicated to fighting food waste through a mobile platform that connects users with unsold food from a variety of shops and restaurants. Goodr, a startup from Atlanta, US, it provides a place to facilitate food donations from businesses to hungry people through its innovative platform. It coordinates the drop off and pick up of surplus food so that it is placed in the right hands in a timely fashion, and in the process these companies also record how much surplus food they have donated.
In the area of employment, Amsterdam-based Skilllab develops AI-based solutions to empower the integration of refugees into local labor markets by capturing the employable skills of disadvantaged job seekers and matching their skills to local labor markets. 
In the area of affordable and clean energy and climate tech, the Israeli startup Eco Wave Power generates clean and affordable electricity from sea waves, with an innovative design allowing it to be attached to existing man-made structures, simplifying installation and maintenance. This system serves communities that have lower energy requirements and do not have the means for a cumbersome system that could be placed further offshore. GREENfluidics, a Mexican startup, created an Intelligent Solar Biopanel, a unique technology, which aims to generate energy and oxygen while absorbing carbon dioxide, thanks to the use of microalgae and nanofluids. Berlin-based startup Planetly, develops digital tools that help companies analyze, reduce and offset their carbon emissions. The software helps organizations to introduce and automate carbon management, from data collection to reduction strategies and offsetting measures.
In the area of water and sanitation Israeli company WaterGen developed a technology that captures humidity to extract drinking water out of air. The technology uses a series of filters to purify the air. After the air is chilled, in order to extract its humidity, the water that is formed, is transformed into clean drinking water. 

This new hybrid organizational category, attempting to achieve social and environmental goals within a for-profit organizational framework, has been recognized by the United Nations Interagency Task Team on Science, Technology and Innovation for the UN Sustainable Development Goals (SDGs) in 2015 (A/70/L.1, 2015) as an emerging genre with the potential to play a catalyzing role for the business sector to advance SDGs (see below). 
As of yet, this new phenomenon of startups, namely, organizational entities that use advanced technological strategies and a venture capital financial model in order to deal with social and environmental challenges has thus far has not yet find expression in the academic literature. 
Given the lack of literature on this organizational phenomenon, the purpose of this article is two-fold: To propose both a conceptual framework and a methodology to study it. Based on this methodology, initial findings are also presented so as to show its potential.    
The paper is divided into five parts: In the first part we provide a general background for the development of ITSs at this particular time. Then, in its second part we will present a conceptual framework for Impact Tech Startups, based on two other organizational categories. The third part will propose a machine learning methodology on how to identify ITSs from within general databases of startups that will enable a mapping of this organizational entity. The fourth part will be devoted to a presentation of initial findings based on this methodology, of Impact Tech Startups in Israel and New Zealand. Finally, in its concluding part we will suggest a research agenda to study ITSs.
1. Background: The Calls for Transforming the Economy
The evolution of the new impact tech startup organizational category during the second decade of the current millennium comes against the background of a world-wide realization, that the globe faces a dim future if it continues to pursue a profit maximization-oriented neo-liberal economy, disregarding its effect on society, the environment and the health of the population. 
Calls for transformation have recently come from institutions who were in the past staunch supporters of neo-liberalism, such as the the International Monetary Fund (IMF) and the World Economic Forum (the Davos Conference) (Malaert and Schwab, 2020) as well as the financial press[footnoteRef:1]. These calls have transpired into the business sector and a large company such as Walmart has set a goal to become a “regenerative company”, which is translated into zero emissions by 2040; furthermore, the company aims to protect, manage or restore at least 50 million acres of land and one million square miles of ocean by 2030[footnoteRef:2]. The Coronavirus crisis has intensified the criticism on the current dominant economic system, as is pronounced by Nobel Prize Laureate Muhammad Yunus, who clearly states: “Don’t plan for economic ‘recovery’ post Covid. Redesign it from scratch” (Yunus, 2020). On the creative side, Sir Ronald Cohen (2020) elaborates on building impact-weighted accounts for corporations as a way to evaluate the contribution (or lack thereof) in different industries. 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). [1:  London Financial Times, 2019]  [2:  Walmart, 2020] 

These ideas of transforming the economy, especially the business sector, from a profit-maximization into a more society- and environment-oriented one, call for business organizations to depart, at least to a degree, from being strictly profit-oriented entities with a single goal of increasing value for share-holders, into entities that adopt additional objectives in the areas of society and the environment.
The hybrid organizational structure, combining commercial and social/environmental objectives within the same organization, gained traction after the 2008/9 economic crisis and especially after the “Occupy Wall Street” demonstrations, demanding social justice, which took place in 2011 in hundreds of cities around the world. After the demonstrations subsided, a creative phase took place in hundreds of caucuses and other forums, in which policy-makers, professionals, activists and entrepreneurs discussed how to give concrete expression to a new desired reality, in which business organizations may also promote social objectives and will be committed to protect the environment, which gave rise to a variety of organizational frameworks that can be subsumed under the title of social enterprises (Gidron & Domaradzka, 2021). This development coincided with a different organizational trend, namely the dot.com revolution, which gave rise to the startup “industry”. The tremendous ICT advances provided a platform for entrepreneurs to engage in building innovative products that created a revolution in certain fields and were quick to draw the attention of private (and public) investors to develop a venture capital investment genre and the evolution of startups.
2. Conceptual Framework for Impact Tech Startups
Impact Tech Startups are clearly a product of both these trends. They are using technology to deal with major social and environmental challenges the world is facing within a for-profit organizational entity that is based primarily on venture capital. Thus, a conceptual framework to analyze ITSs calls for an anchor in both the social enterprise and the startup organizational categories.

A. The Social Enterprise Organizational Category
The 2006 Nobel-laureate Muhammad Yunus was the first to coin the term “social business” (Yunus, 2007). His practice as a banker in Bangladesh demonstrated that it is possible to combine a business orientation with social values, which, as it turned out, is not only good for society but for business as well. It was a new concept at the time, in a world that developed institutional separation between the economy (through the business sector) and society (through the public and non-profit sectors). It brought about the fast development of social enterprises throughout the world, as well as eco-systems to support those and a rich academic literature to analyze them. 
A social enterprise is an organization that applies business strategies and models to enhance improvements in human, social and environmental well-being, rather than maximizing profits. Social enterprises are producing a product or providing a service and using market-driven strategies; in the process of doing so they are also promoting social and/or environmental objectives, which results in a hybrid form. As such it has to build its infrastructure (e.g., governance structure, marketing strategies, personnel practices, etc.) around its dual objectives, and needs to develop measurement mechanisms to demonstrate how it accomplishes both.  
Indeed, we saw a fast development of social enterprises during the past decade all over the world. Many social enterprises focus on employment schemes for a variety of marginalized populations with creative solutions of building a fit between the specific abilities of the population employed and the product produced or service delivered and therefore enabling it to be competitive[footnoteRef:3]. Others can be found in the field of tourism (“social tourism”), education and more. Such entities are created by entrepreneurs who might have had an exposure to or experience with the issue around which the enterprise is formed; they often have a dual personal purpose, of contributing to society or the environment, as well as being able to make a living (and very often employing others).  [3:  See for example: Aspiritech (https://www.aspiritech.org/); Call Yachol (https://callyachol.co.il/)] 

The development of social enterprises was accompanied in many countries by a development of eco-systems and policies supporting them. These policies often contain measures of direct or indirect financial support from public sources (Borzaga, et. al. 2020; Barraket, Barth & Mason, 2015; Choi, Stokes-Berry & Ghadimi, 2019; Kickul & Lyons, 2015). Also, a substantial academic literature, both conceptual (Battilana, 2018; Casey, 2013; Smith, Gonin & Besharov, 2013; Child, 2020; Doherty, Haugh & Lyon, 2014) and empirical (Yaari, Blit-Cohen & Savaya, 2020; Mikołajczak, 2020; Mongelli et. al., 2019) on that phenomenon has been published, focusing on social enterprises’ characteristics (Stevens, Moray & Bruneel 2015; Abrahamson & Billings, 2018), management (White et.al., 2020; Nielsen, Lueg & van Liempd, 2019; Castellas, Stubbs & Ambrosini, 2018), governance (Ebrahim, Battilana & Mair, 2014) as well as on the characteristics of entrepreneurs establishing them (Teasdale et. al. 2011; Marshall, 2011). The theoretical literature on social enterprises is dealing with their most central feature, namely that of their hybrid form, which is built on competing institutional logics. Among the theoretical approaches used is paradox theory (Miron-Spektor, et. al, 2018; Smith, et.al., 2017). Another line of theoretical literature pertaining to social enterprises has to do with the entrepreneurs establishing them. The literature on entrepreneurship distinguishes between business and social entrepreneurs. When the two domains are combined, a new type – an ambidextrous entrepreneur is called for (Austin, Stevenson & Wei–Skillern, 2006). 
Thus, the idea of a hybrid organizational structure, which has to consider more than economic/ business considerations, squarely negates the “classical” economic approach of profit-maximization and a system of governance based on share-holders and their interests. It also negates the idea that an intervention in the process of helping, healing or educating people and promoting social values (such as gender or racial equality) cannot take place within an organizational framework that has commercial considerations. Whereas for-profit health and welfare organizations exist alongside the nonprofit ones (because of market failures in certain fields), they are clearly not the norm; such entities take pride in their social/educational/health achievements while their commercial aspects are seen as a necessity, not as an achievement. 
A hybrid form such as a social enterprise, presents the notion that it is possible to pursue both social and commercial objectives within the same organizational framework, and indeed, if structured correctly, those two objectives can (and do) complement each other and can be beneficial for all concerned (i.e. the individual, his/her family and society at large). Thus, rather than separation between the business and the social aspects, the past decade showed us that hybrid organizational forms are possible and can thrive. Similar to a business entrepreneur, the entrepreneur establishing a social enterprise is not only helping a certain target population or promoting a social/environmental cause, but also promoting his/her own personal and financial needs.
However, social enterprises have certain drawbacks. Looking at a broader perspective, a review of the literature on social enterprises suggests that this organizational form faces two major survival problems: 
(1) Sustainability, especially during times of crisis, when they face mounting pressures to compromise on their dual objective (usually the social one) and can experience a mission drift; and 
(2) Scalability - as business entities they obviously face competition and need to grow; yet their community and personal nature impose structural limitations in enlarging their operations and build new branches. Furthermore, when the social commitments of the entity have to be compromised with the market reality, Davies, Chambers and Haugh (2019) see the barriers to growth as being based on values differences, business models and institutional norms.
B. The Startup Organizational Category 
While the term startup was already used in the 1970’s, it became internationally widespread during the dot-com bubble in the late 1990s. The business and management literature on startups since the 1990s has used term ‘startup’ primarily to distinguish small, newly founded firms which are designed to grow from existing small- and medium-sized and newly created non-growth-oriented firms (e.g., Manigart & Struyf, 1997; Castrogiovanni, 1996). The growth orientation of startups is also associated with their technology and innovation orientation, as newly founded firms tend to face difficulties in growing without innovating (Price & Chen, 1993). 
A review of the literature suggests that the startup organizational category is characterized by the following traits:
· Startups are new and temporary organizations that aim to grow (Blank, 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) see a startup as a young or newly created firm which is determining and testing its business assumptions. Graham (2012) 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." Graham adds that an entrepreneur starting a startup is committing to solve a harder type of problem than ordinary businesses do.
· They are technology-based (https://startupgenome.com/glossary). Cho and McLean (2009) define a startup as a temporary organization that creates innovative products and/or services using high technology. Krejci et al. (2015) too, see a startup as a new and temporary company that has a business model based on innovation and technology
· They are formed to search for a scalable, repeatable and proﬁtable business model (Blank, 2018).
· They create an innovative product, service and/or process, under conditions of extreme uncertainty with little or no operating history, facing a high volatility in technologies and markets (Giardino et al., 2014; Cho and McLean, 2009; Krejci et al. 2015). 
· They are working to solve a problem where the solution is not well-known, while exploring new business opportunities; Startups have also been frequently associated with a mindset and/or a different way of thinking (Robehmed, 2013).
[bookmark: _heading=h.1fob9te]When looked upon aggregately, the presence of startups within a society represents the innovative and entrepreneurial element in that society, clearly in the business sector and probably beyond. This component can be encouraged or depressed by political, cultural and social processes. In the 21st century it is encouraged by most governments.
Startup Ecosystem and Entrepreneurship Ecosystem
Startups grow in society on a bedrock of favorable conditions. These include support and encouragement, both material and moral, for individual entrepreneurs to establish them, and once established, to develop them. This is not a task for one institution but for a whole system that needs to be built. The concept of “startup ecosystem” has been widely used in this context. 
The Global Startup Ecosystem Ranking (Herrmann, et. at., 2015) suggests that a Startup Ecosystem is a metropolitan city or geographic area with a shared pool of relevant resources, which include a concentration of startups, funders, investors, incubators, accelerators and public and private service providers. 
A related concept is Entrepreneurial Ecosystem, namely one in which entrepreneurial behavior and activity is encouraged. Mason and Brown (2014) view it as a set of interconnected entrepreneurial actors (both potential and existing), organizations (e.g., firms, venture capitalists, business angels and banks), institutions (universities, public sector agencies and financial bodies) and processes, which formally and informally coalesce to connect, mediate, and govern the entrepreneurial performance within the local environment. Collectively, the concept involves a dynamic and systemic nature, encompassing multiple actors, processes and institutions (Brown and Mason, 2017). Spigel (2017) enlarges the concept to include combinations of social, political, economic, and cultural elements within a region that support the development and growth of innovative startups and encourage entrepreneurs and other actors to take the risks of starting, funding, and otherwise assisting high-risk ventures. 
It is important to stress that two or three decades ago, almost all tech startups were created in geographic ecosystems such as Silicon Valley; today, technology entrepreneurship is a global phenomenon, with startup ecosystems rapidly emerging all around the world. 

Government Support
The impact of successful startups on national economies can be significant; indeed, as Kane (2010) suggests, effective policy to promote employment growth must include a central consideration for startup firms: They generate new jobs and tax income, as well as develop new services and solutions, which fuel the renewal of more established businesses and Industries. Herrmann et al. (2015) predict that in the coming decades, countries and regions with thriving startups will enjoy thriving economies.
Governments all around the world are interested in entrepreneurship and startups to solve problems such as flagging economic growth and increasing employment in their countries. The primary goal for governments is often to remove obstacles for funding startups and their growth, especially in areas such as unfair taxation on small companies, attracting investment capital and helping them in the sensitive stages of their development. Governments also have a critical role in funding the R&D stages.
Penzel (2020) states that entrepreneurs and the companies they build are essential to revitalize economies, which is why governments should encourage and protect them. They present the top policy actions governments should adopt in relation to startups: Direct grants and zero-interest loans, access to venture capital investment, employment support schemes, promoting customer demand. 

C. Impact Tech Startups – A Unique Organizational Category
Impact Tech startups refer to technology-based ventures that advance the intentional use of science and technology in an innovative way to benefit people and the planet, addressing a social or environmental problem within a for profit structure, usually backed by venture capital or impact risk capital (See: Arena, Bengo, Calderini, & Chiodo, 2018). They generally engage in developing technological solutions to social problems such as elderly persons’ loneliness, stutterers’ difficulties to freely express themselves, assisting blind persons to “see” what is around them, or, on the environmental side, carbon capture or reduced carbon emissions, water management to avoid desertification, the use of drones in fertilizing agricultural areas, etc. Unlike social enterprises, which are often communal and local and face problems of scalability, ITSs are not limited by geography and have global markets. Neither do they face problems of a mission drift, as they rarely change the basic focus of the product they produce or the service they provide.
Also, whereas social enterprises might at times receive funding from public or philanthropic sources, especially when it comes to building the infrastructure of the enterprise, ITSs rely mostly on private investment funding, however, in certain cases, when “proving the market” is especially challenging, they too rely on government grants, competitions and other forms of equity-free financing in their early stages. Their founders are likely to be entrepreneurs who may have had an exposure to or experience with the problem they are tackling; they also often have a technological background. Some entrepreneurs go in this direction in their “second time around”, after having already exited a successful company. Still others are professionals in the field they engage in. 
[bookmark: _heading=h.3znysh7]It is important to stress that the development of ITSs is closely linked to the development of the field of impact investment. This is a new trend within the investment world, related to the crisis in the neo-liberal economy discussed above. Traditionally, investment companies have been a strong anchor of the neo-liberal economy, looking for investment opportunities with the highest return and the lowest risk, disregarding their effects on society and/or the environment, solely focusing on value creation for shareholders. The notions regarding the need to uphold social and environmental values brought about pressures on investment firms to change their strategies and invest in companies that engage in upholding the society and protecting the environment, or at least those that do not cause them harm. This trend brought about the creation of an impact investment field, which became a major track in the investment world (see: Agrawal & Hockerts, 2019; Clarkin & Cangioni, 2016; Kubátová & Krocil, 2020). In its most broad form, the incorporation of Environmental, Social, and Corporate Governance (ESG) criteria into investment analysis and portfolio selection, approximately one-third of managed assets fit these criteria (when ESG refers to the three central factors in measuring the sustainability and societal impact of an investment in a company or business). According to the Report on US Sustainable and Impact Investing Trends, in 2020 the figures amount to $17.1 trillion of the $51.4 trillion in total US assets under professional management (US SIF, 2020). These figures suggest that there is a clear potential for substantial investment funds to seek attractive ITSs; that supply-side force is clearly behind the recent development of the ITS organizational category. When having to choose between social enterprises and ITSs, investment companies prefer the latter because of their broader impact potential, given their global market. Also, the amounts required for investment in ITSs are substantially larger than those needed by social enterprises, and fit better the strategic policies of investment companies. 
Investment companies interested in impact have set certain standards for potential startups, which usually include the following: (1) Intentionality: the need for the startup to define its social/ environmental impact goals; (2) Impact measurement: the need to continuously measure impact, quantitatively throughout the investment lifecycle; (3) Impact management: the need to be transparent about impact through reporting and risk mitigation. The measurement issue presently seems to be an Achilles’ Heel in that field. Unlike measuring success in the business dimension, the measurement of social/environmental impact is both complicated as well as different for different fields of practice, thus the process of creation a universal and unified measuring rod remains a major challenge for the field. 
Still, the pressure by impact investment companies creates opportunities for startup companies, and we observe a process of “migration” or “pivoting” of startups into the ITS category in order to be eligible for investment funding from that source. In fact, we observe lately a trend by companies that engage in fields such as agritech, to modify their mission statement and develop measures of impact so as to attract impact investment funds. These can be seen by some as “impact washing” measures. However, such measures cannot be sustained for the long range if they are not genuine. As these are part of a global trend discussed above, with time such values are internalized by board, management and staff to become a part of the company’s ethos.
The main rationale for studying Impact Tech Startups as a unique organizational category has to do with their distinct societal role, namely, that of providing technologically-based innovative solutions to social and environmental problems the world is facing. At this point in history, it seems that ITSs provide a fitting solution on how to deal on a global scale with important types of social and environmental challenges. In addition to their unique societal role, ITSs have unique organizational attributes that enable them to fill that role and distinguish them from other organizational categories that may resemble them. In fact, they combine attributes of the social enterprise form on the one hand and the regular venture capital backed startup on the other. The fact that they pursue social/environmental objectives within a framework that engages in commercial activities stresses their hybrid structure and makes them obviously close to the former. Their technologically innovative focus, their funding structure and their global markets make them close to the latter. The combination of those two categories and the importance of their societal role, as well as their link to the field of impact investment, creates a unique organizational category that calls for its own research focus and the development of a research agenda studying it.
[bookmark: _heading=h.2et92p0]Given the newness of the phenomenon, the ITS organizational category was hardly discussed in the academic literature. Poonamallee, Scillitoe & Joy (2020) deal with a related phenomenon: The Socio-Tech Venture. This is a form of innovative social enterprises, combining social/ environmental objectives within a for-profit organizational framework that use technology to achieve their objectives. While this form includes startups, and indeed, several of the case studies presented in the book use the term “startup” when discussing their case, the editors prefer to see the phenomenon of Socio-Tech Ventures from a lens of a technology-based social enterprises. While in both cases the term connotes to organizations that use innovative technologies to tackle social/environmental challenges, at this stage it is difficult to gauge the specific similarities and differences between them. 
An even broader conceptualization is proposed in a report by GoodTechLab that suggests there is a new field entitled "Impact Tech", which is defined as "the intentional use of science and technology to benefit people and the planet". This can be realized through different types of entities: movements, companies (big, medium, startups), non-profits, academia, international organizations, etc. Such a conceptualization suggests a very broad framework to analyze that field. 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 that phenomenon (see next section below). 
[image: ]

[image: ]



Figure 1 presents the conceptual and organizational roots of the ITS organizational form. As can be seen on the left-hand side of the figure, the startup organizational category, in addition to the core of the Impact Tech Startups, there are two additional categories of potential ITSs. Those start as regular startups, possibly not cognizant of their potential contribution to society and/or the environment. They could be encouraged (by investors) to frame their activity in impact terms in order to be included in the category of ITSs. This should be done by declaring and acting upon their intention to create impact and measuring it. On the right-hand side, the social enterprise organizational form, ITSs are flanked by social tech NPOs (see: Dyck & Silvestre, 2019).
Thus, a study of ITSs as a unique category is justified both because of their important roles of       addressing key social and environmental challenges by the use of technology, as well as for their unique combination of characteristics, which include social/environmental objectives, entrepreneurship, technological orientation within a for-profit framework.
3. Methodology: Studying Impact Tech Startups 
Whereas in early 20th century the study of new organizational categories started by observation and then conceptualizing them – the study of bureaucracy by Max Weber serving as a prime example, later that century and into the 21st century, conceptualization and theorizing of a newly discovered organizational phenomenon starts by initially mapping it. A case in point is the study of the Nonprofit/Third Sector that took place during the 1990’s, which started with a major international comparative mapping in over 40 countries. That study was enabled by a common definition of a nonprofit organization form, which later became the standard, adopted by the UN National Accounts system (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, especially the development of the 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 started a process of a broader conceptual development of the field, including a division of organizations in society into three sectors, as opposed to the previous concept of a two-sector society (Public and Business). These breakthroughs brought about a development of a multi-disciplinary research agenda of the nonprofit sector and civil society that enriched the knowledge of that field and related ones.
According to Leavit et. al. (2021), a study of a new organizational form/category has to start with a description of its main features and characteristics, before it can be compared with and distinguished from similar organizational forms or categories. A machine learning methodology to enable the identification of a certain category of organizations is a first step, complementing and possibly replacing the earlier survey methodology. They 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).
In our case such a methodology can present detailed descriptive data, which will then be used to hypothesize about relationships with a whole set of contextual variables, providing an infrastructure for theory building. In the process of categorizing Impact Tech Startups as a unique organizational category, a process of mapping that phenomenon is obviously a first step. The mapping will enable researchers to focus on their structural attributes, which may or may not distinguish them from both social enterprises and regular startups. Such a mapping is crucial for conceptualizing the phenomenon and for developing a research agenda. 
Given the interest in many countries in the startup phenomenon and the encouragement by governments to engage in developing that genre, which is an important component in the economy of a country, databases of that category exist on a regional, national and international levels[footnoteRef:4]. Thus, a first step in mapping Impact Tech Startups is to identify them from within those databases.  [4:  Examples] 

Ideally, such a process is called for with social enterprises as well, namely distinguishing ITSs in databases of social enterprises. There is a major problem with such an approach: The lack of agreement on definitions of social enterprises creates difficulties in compiling databases of social enterprises and those hardly exist or exist only in part (of cooperatives, for example). Given this difficulty, a major international study of mapping the social enterprise phenomenon (Defourny & Nyssens, 2020), was unable to compile a database of entities, and had to settle for 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 organizational characteristics. 
Still, extracting ITSs from social enterprise databases is a task that is worth doing, where existing databases allow for such distinctions to be made. Such an approach will no doubt complete the picture obtained from an analysis of ITSs within startups’ databases and provide additional insight into the ITS organizational form. 
Identifying ITSs Within Startups Databases: The UN Sustainable Development Goals (SDGs) as a Framework for Impact Tech Startups. 
One of the challenges in developing the field of impact was a lack of shared language and agreement on what constitutes positive social and environmental impact (Choi & Majumdar, 2014; Perrini, Costanzo & Karatas-Ozkan, 2020; Molecke & Pinkse, 2017). In recent years, an important source of unification in defining the parameters of impact are the United Nations Sustainable Development Goals – SDGs (UN SDG, 2017). This framework was established in 2015, laying out 17 interlinked goals designed to be a blueprint to achieve a better and more sustainable future for all, along with 169 more specific indicators. To date, 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 a great gift to both business and investors as they lay out the best long term strategic market outlook in global policy making (Pederson, 2018; Surana, Singh, & Sagar, 2020). More specifically, the SDGs are a valuable source for impact investors, a new genre of investors looking to make profit while driving a social and/or environmental mission in a measurable manner (Schramade, 2017; Reisman & Olazabal, 2016). Given the growing interest world-wide in promoting society and protecting the environment, discussed above, the UN Sustainable Development Goals (SDGs) and the specific indicators that accompany them provide an excellent framework for such a task.
The process of extracting Impact Tech startups from general databases of startups involves the use of Artificial Intelligence. Whereas in the past algorithms used in such tasks have been based on key word spotting, the methodology suggested is based on a natural language processing (NLP) technology that enables a deeper analysis of the brief description appearing in the “About Us” section of a startup’s website. The algorithm is designed to process a given description in order to classify the corresponding startup by the 17 SDG labels. To accomplish that, we take a data-driven approach by training a machine-learning model on descriptions of startups that were previously labeled for SDGs by a major platform - Rainmaking[footnoteRef:5]. 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 use BERT (Devlin, Chang, Lee & Toutanova, 2018), one of the most popular and emerging neural-network-based NLP technologies, which utilizes massive amounts of free English texts taken from a number of sources, and learns the distribution of words given their context; this approach is also known as transfer learning. Using this algorithm, we are able to predict a single SDG label for a given startup. We experimented with two sets of labels; one that includes the full list of 17 SDG labels, and another one that clusters the 17 goals as 5 category labels, namely: 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 calculate the accuracy of the predictions of the algorithm. At our best scenario we were able to reach to 77% accuracy for predicting one of the 17 SDGs, and 82% when predicting one of the 5 categories. Analyzing the mistakes, we realized that most of them happen in SDGs for which we have a relatively small number of labeled startups. By removing those low-support SDGs from the task (overall removing 10, keeping only the most prominent goals), we were able to improve the results to 83% and 89% respectively and in a process of machine learning, “train” the computer to identify those that possess the qualities sought[footnoteRef:6].  [5:  https://rainmaking.io/]  [6:  A paper focusing on the methodology of the algorithm’s development is the process of being written ] 

When used on a general database of startups, that process enables (1) the extraction of ITSs from non-impact startups, and (2) the categorization of the ITSs into the 17 SDG categories. On a different level, it can also provide insight into those startups that have the potential to address the SDGs, namely those that operate in fields that are relevant, but may not yet have adopted an overall framework for addressing social/environmental issues (see Figure 1) and are focusing on their commercial identity. 
4. Extracting Data on Impact Tech Startups from Startup Databases in Two Countries: An Illustration
If we use the methodology discussed above on national databases, such as Startup Nation Finder for Israel (https://finder.startupnationcentral.org/), or Scale-Up for New Zealand (https://new-zealand.globalfinder.org/),[footnoteRef:7] such analyses will give us an indication not only on the ratio of ITSs from the general startup category (see Table 1), but also which areas of activity from among the SDG categories are more (or less) developed among the Impact Tech Startups in that country. Such comparisons provide for example an excellent platform for analyses why different countries may have different varieties of ITSs and what are the forces behind a specific mix (see Table 2). If an additional variable is added to that analysis (see table 3) we can obtain a more refined picture of the dynamics in the area of Impact Tech and its comparison to the general startup population.  [7:  These countries were chosen on the basis of the availability of the data we were seeking] 

Table 1: Share of Impact Startups within the Overall Startup Population in Israel and New Zealand
[image: ]

	
	Israel
	New Zealand
	
	
	
	

	Impact
	672
16.1%
	170
11.2%
	
	
	
	

	Non Impact
	3501
83.9%
	1353
88.8%
	
	
	
	

	
	
	
	
	
	
	



Table 2: Distribution of Impact Tech Startups by SDG categories in Israel and New Zealand
[image: ]

	
	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
	
	
	
	Percent of Impact Companies 
From Total Startup Population
	19.2%
	12.6%









Table 3: Distribution of Impact Tech Startups by SDG Categories and Startup Age: Old - 6 years or more; 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
	
	Percent of Impact Startups from total Startup Population
	100%


18.9%
	100%


19.4%
	100%


14.3%
	100%


11.1%
	

	
	
	
	
	
	
	
	
	
	
	
	



This brief analysis serves to provide an illustration on the possibilities of the tool we devised in studying Impact Tech Startups and is not meant to provide a basis for an extensive analysis of the comparison of ITSs between the two countries. Comparisons of this nature are called for on the bedrock of data regarding the economy and society of the countries and the forces behind the startup phenomenon. 
Still, we can see some interesting findings from our analysis, which could be elaborated on in a different paper, focusing on a comparison between the countries. We refer to the rate of ITSs from within the startup population in the two countries (16% vs. 11%), the dominance of a single SDG category in Israel (good health) among the ITSs as opposed to a broader distribution in New Zealand, and finally the roughly even distribution between young and old ITSs in both countries in all categories recorded. 
Obviously, the methodological tool we devised can serve researchers not only in comparative analyses, but also in studying different organizational aspects of ITSs within a specific country, region or city.
It is important to note that the methodology discussed is not the only one to identify ITSs and study them; there are obviously more conventional ways of doing so, such as surveys for example. Once an algorithm to identify ITSs in startup databases has been created, it is less expensive and less time-consuming than other options. In addition, it has a built-in advantage of the possibility to easily compare the variable(s) studied with non-impact startups.
The methodology presented enables us to identify the Impact Tech Startup category of organizations from within startup databases. The next phase of the research agenda will be to probe deeper into the characteristics of this organizational category, compare it to the general startup category as well as to social enterprises (See: Conclusions, below). This too can be done, at least partially, with the use of AI. Interviews with founders and funders on motivations for example can be recorded and the texts analyzed to look for common themes. 

5. Discussion: Research Agenda for Studying Impact Tech Startups
The paper has made the case for studying Impact Tech Startups – a new organizational category that has a major role in tackling the world’s important social and environmental challenges. Studying ITSs as a unique organizational category is called for, because of their hybrid nature, combining social/environmental objectives within a startup for-profit framework. The paper did not only make the case for such an approach but also proposes an innovative methodology to enable the mapping of that phenomenon within startup databases. Once the Impact Tech Startups are identified within such databases, it will be possible to study them separately as well as comparatively (to regular startups), on a number of dimensions. We believe that initially a research agenda of that organizational category, should focus on three aspects: The individuals establishing ITSs, their funders, ITSs’ unique organizational and inter-organizational dynamics. Studies on these dimensions of ITSs will no doubt contribute to theories of entrepreneurship, social finance and organizational behavior, respectively.
The fact that ITSs pursue social/environmental objectives in addition to their commercial ones, is likely to determine (1) the type of entrepreneurs who establish them: Who are they? What are their backgrounds (age, gender, education, prior experience)? Why and how did they choose to engage in building their ITS? In what ways are they different from entrepreneurs who establish non-impact startups? In what way do their business and financial strategies differ from non-impact startups? (2) It is obviously likely to determine the type of funders attracted to ITSs: Are those individuals or investment firms? What are their motivations in backing ITSs? Are they focusing on a specific startup or a specific SDG category or do they have a mixed portfolio? How involved are they in the operations of the ITS they invest in? How do they view the challenge of intentionality and measurement? 3) Finally, it is likely to influence the organizational as well as the inter-organizational dynamic in the ITS: How are the social/environmental objectives (as compared to the commercial ones) expressed in the daily operations of the ITS? What is the governance structure of the ITS? How are decisions made? How do they measure impact? What are the ITS’ inter-organizational connections? With which organizations/individuals does it form close relations?
With research providing answers to such questions, it will be possible to engage in further conceptual development of that organizational form, and relate it more firmly to the literature of both social enterprises and general startups. It will also aid in developing policies to promote ITSs and create better links among them. Finally, it will help better understand the process by which certain startups, with a potential to become ITSs, create changes in their infrastructure and mindset to become eligible for impact investing and what is the role of the supporting frameworks in their eco-systems in the process.
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  Figure 1:  Conceptual and Organizational Roots of Impact Tech Startups (ITSs)  


image2.png
Entrepreneurship

Tech Startups

! '
' '

/ /
! Potential Side
| '

I Startups that
Startups that | address SDGs
have I atthe side of

potential to " their business.

address SDGs | “peripheral”
! orindirect
\{impact
\

Social Enterprises
Impact .

Tech \

\

Startups Socio-Tech \

Core Nonprofit

P
organizations
Tech Startups that address. i

UN SDGs at the core of
their business.
Purpose-driven impact
startups “core” to the
business model.

Social Innovation




image3.png
Israel and New Zealand

W israel M New Zealand
100.0%

75.0%

50.0%

25.0%

Non Impact




image4.png
Israel and New Zealand
B 1srael [l New Zealand

80.0%
60.0%
40.0%

20.0%

0.0%
1-NO 2-ZERO 3-GOOD  4-QUALITY 5-GENDER 6-CLEAR 7 - CLEAN 14 - LIFE

POVERTY HUNGER HEALTH EDUCATION  EQUALITY WATER ENERGY BELOW

WATER




image5.png
SDGs Vs. Founded (Old/New)

80.0% @ 1-NOPOVERTY

B 2-ZERO HUNGER

[ 3-GOOD HEALTH
60.0% @ 4-QUALITY EDUCATION
B 5- GENDER EQUALITY
I 6-CLEAR WATER
[ 7-CLEAN ENERGY
W 14 - LIFE BELOW WATER

40.0%

20.0%

0.0% -
Israeli New Israeli Old New Zealand New New Zealand Old




