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Abstract

Drawing on 87 articles retrieved through a systematic literature review approach, this study aims to
develop a comprehensive understanding of grassroots innovations (GIs). It synthesizes the state-of-the-art
research on Gls and considers various sectors, the tensions between three different facets of grassroots
movements (GMSs), and the main forces that drive or hinder GMs. The study finds that community
energy, community currency, cohousing, agriculture, and organic food are dominant sectors for grassroots
innovations, while GMs work under the tension of three facets: scaling up, sustainability, and success.
This study also identifies the main driving forces and hindrances for GMs. Based on the limitations and
identified gaps in the research, this study suggests avenues for future research.

Keywords: grassroots innovation; grassroots movements; sector; scale up; driving and hindering forces;
sustainability

1. Introduction

Grassroots innovation (Gl) literature is already two decades into its journey (Hossain, 2016). Gl plays a
pivotal role in the move toward sustainable production and consumption (Grabs et al., 2016). While it
initially received very limited attention from scholars, there has been a surge in studies on it in recent
years. Gl is defined as “a network of activists and organizations generating novel bottom-up solutions for
sustainable development and sustainable consumption; solutions that respond to the local situation and
the interests and values of the communities involved” (Seyfang and Smith, 2007, p. 585). Gl is an
umbrella concept for a wide range of movements, such as cooperatives, voluntary associations, informal
community groups, voluntary labour, and the social economy (Seyfang and Smith, 2007). It emerges from
experience, knowledge, and skills that are embedded in the individual and community levels without
formal education and research (Reinsberger et al., 2015). Grassroots movements (GMs) based on Gls are
well aware of the types of innovations that are suitable for sustainability in their localities. GMs are
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movements that emerge from the local level with a bottom-up approach and diffuse throughout the state
and at the national level.

As Gls emerge, they embrace social, cultural and ethical values, whereas mainstream innovations (Mls)
are developed for commercial value (Monaghan, 2009). Common examples of Gls include community
energy generation, community currencies, cohousing, organic foods, the recycling of local materials,
community services, local waste management, and local agriculture (Smith et al., 2014). Cities are
becoming smarter and more sustainable (Vergragt et al., 2016), and cleantech entrepreneurs and new
business models are receiving increasing attention from academics, practitioners, and policy makers. Gls
therefore play a crucial role in the transformation to sustainability.

While GMs are small in scale, they contribute significantly to sustainability (Phelps, 2013). Gls and Mls
complement each other (Ornetzeder and Rohracher, 2013), yet mainstream research and development
initiatives consider Gls as a peripheral agenda (Jain and Verloop, 2012). Some scholars argue that Gls
actually have a greater potential contribution to sustainability than MIs (White and Stirling, 2013).
According to Seyfang and Longhurst (2016), Gls can be distinguished from Mls for the following
reasons: the main aim of Gls is to solve societal problems; Gls are created through values and culture; Gls
work under a community ownership structure; and Gls take place mainly at the individual, group, and
societal levels (Grabs et al., 2015), with grants, mutual exchanges, and voluntary labour being the main
sources of funding (Heiskanen et al., 2015).

Despite over two decades of research and an increasing relevance to society, there is no systematic
literature review of the Gl literature aside from a recent review article by Hossain (2016) that thematically
analysed various facets of this phenomenon. This study explores issues that have not explored previously.
There is no synthesis of the sectors wherein grassroots innovation prevalent. Grassroots movements
experience tensions which have not been synthesized in the current literature. Moreover, driving forces
and hindrances of grassroots innovations are missing in the literature. Hence, applying a systematic
literature review approach, 87 articles have been retrieved from the I1SI Web of Science and Scopus.
These two are the main databases of quality articles and cover almost all contributory articles. This study
aims to develop a comprehensive understanding of Gls by synthesizing the state-of-the-art research into
Gls and considering the dominant sectors, the tensions between the different facets of GMs, and the main
forces that drive or hinder GMs. The aim of the study is accomplished by exploring the following issues:

(a) A sectoral analysis of the grassroots innovation literature.
(b) The triple tensions of grassroots innovation: scaling up, sustainability, and success.
(c) Driving forces and hindrances for grassroots innovations.

This paper has been structured as follows. The following section elaborates the method, which comprises
the definition of the scope of the analysis, classification context, and material evaluation, followed by the
collecting, extracting, synthesizing and reporting of publications. The next section then synthesizes the Gl
literature, while the final section discusses the implications, as well as the limitations of this research and
avenues for future research.

2. Research method



This study applies a systematic literature review (SLR) approach (Hossain, 2016). SLR differs from the
traditional review approach because it is scientific, transparent, unbiased, exhaustive, and replicable. As
suggested by Tranfield et al. (2003), a three-step approach was applied here: (1) planning the review, (2)
conducting the review, and (3) reporting and disseminating. In step one (planning the review), we focus
on Gl and its key research areas. We consider only articles with a clear focus on GI. In the second step
(conducting the review), we search for occurrences of “grassroots innovation” and “grassroots
movement” in the titles, abstracts, and keyword lists of articles (Annarelli et al., 2016; Hossain and
Anees-ur-Rehman, 2016). Two databases, namely the Web of Science and Scopus, were searched to find
relevant articles following the approach of Hossain (2016). These two databases are well-regarded as
sources for good quality articles. For the inclusion criteria, we selected articles written in English and
published in journals (Annarelli et al., 2016).

The search for articles started with the Web of Science database. Using “grassroots innovation” and
“grassroots movements” as search terms, 177 records were retrieved from this database. Subsequently
limiting these to peer-reviewed articles written in English with the keywords mentioned in the title,
abstract and keyword list brought the number of articles down to 42. A similar approach for the Scopus
database resulted in 61 additional articles. Thus, a total 103 articles were found in these two databases.
After careful reviewing the complete articles, 16 articles were excluded for not being relevant, leaving 87
articles for consideration in this study.

In the third step (reporting and disseminating) we report the thematic analysis. After selecting the final set
of articles, all articles were downloaded and stored in a temporary folder. Next, the articles were uploaded
to the Atlas.ti platform, which is a very effective program for textual analysis (Hossain, 2016). We used
the inductive approach in order to synthesize the literature, because this is an appropriate way to condense
extensive and varied texts into a summarized format (Thomas, 2006). By thoroughly reading each article
on Atlas.ti, key information was coded under various themes. We identified the main sectors for
grassroots innovation and knowledge about those sectors. Secondly, we coded the selected articles based
on the three themes of scaling up, sustainability, and success (the 3Ss), which we refer to collectively as
the triple tensions of Gl. Finally, we analysed the GI literature based on two key elements: driving forces
and hindering forces. The coding process was iterated to achieve a rich compilation of the existing
knowledge (Hossain, 2016).

3. Analysis

3.1 Sectoral Analysis

Gls are present mainly in sectors such as energy, agriculture, organic food, cohousing (Smith, 2006), and
community currency (Longhurst, 2012). There have also been studies for other sectors, such as waste
management, recycling, and community service. In this section, we explore the five major sectors of Gls:
community energy, community currency, cohousing, agriculture, and organic food.



Community
energy

p/

/

Community

Y i

Agriculture | \“\ currency ‘.;l
k/ Grassroots
innovation

: ) /Organic )

Figure 1: Major sectors of grassroots innovation

Community Energy: Community energy (CE) movements are commonplace, especially in urban settings.
They are gaining growing attention as a promising source of sustainable energy (Hargreaves et al., 2013).
These movements are not new and actually date back at least several decades. Community energy (CE) is
defined as locally owned, locally sited renewable energy with components of community engagement that
go beyond mere investment and shareholding relationships (see Klein and Coffey, 2016). CE refers to
energy projects where communities have a high degree of ownership and control (Seyfang et al., 2014).
Evidence of this trend can be seen in the recently emerging civic community energy concept, where
volunteers collectively set up and run decentralized projects to produce and consume sustainable energy
(de Vries et al., 2015). According to Vergragt and Brown (2012), every municipal energy plan should
emphasize the reduction of energy consumption. CE offers a complementary model to the top-down
mainstream energy (Klein and Coffey, 2016). Projects can operate in several modes, such as cooperatives,
charities, development trusts, and donations (see Klein and Coffey, 2016). The interplay between social,
symbolic, and technological innovations is a key to the success of civic energy communities (de Vries et
al., 2016). There are thousands of CEs in Europe that promote renewable energy and reduced energy
consumption (see Oteman et al., 2014). Some scholars argue that there are over 700 CE movements in
Germany, and around 500 in the Netherlands (de Vries et al., 2015). Some other European countries, such
as the UK, Italy, France, Spain, Denmark, and Sweden are also at the forefront of community energy
practices. Numerous intermediaries also support CEs. For example, Hargreaves et al. (2013) found at least
94 active intermediaries in the UK to support CEs.

Scholars argue that communities may generate 50% of their electricity by 2050 in the UK. Communities
develop local energy systems by implementing energy technologies and engaging non-technical actors



(Walker and Cass, 2007). CEs collectively organize loosely related components to develop a local energy
system that meets the energy needs of the community (Peine et al., 2014). They need to adapt, modify,
and update their support service for their movements (Hargreaves et al., 2013). CEs are generally small-
scale projects that are unattractive for large energy firms (Hess, 2013). Sustainable energy models are
often linked to local ownership through local government and cooperatives, while homeowners may
remain a marginal player (Hess, 2013; Hodson and Marvin 2010). However, a successful community
energy model for homeowners can transform into a commercial venture (Hess, 2013).

CE is considered a new way to accomplish a sustainable energy system, but real evidence for these
movements is underdeveloped and fragmented (Seyfang et al., 2013). Compared to other GMs, CE is
more effective in spurring innovation (Hoppe et al., 2015). However, it suffers from numerous problems,
such as reliance on volunteers, a lack of skilled workers and professionals, the lack of an established
infrastructure, and a lack of instructional supports, alienation of the community, and a loss of popularity
among local citizens (Hoppe et al., 2015). A key challenge for CE initiatives is to move from the
community level to mainstream adoption (Yalgin-Riollet et al., 2014). Moreover, projects need differently
skilled local workforces, research support, and help for intellectual property achievement (Creech et al.,
2014). Despite these many challenges, however, CEs are thriving around the world.

Community Currency: Community currencies (CCs) serve economically marginalized people (Collom,
2005). CCs are parallel exchange systems that have emerged in civil societies around the world over the
last 30 years (Seyfang and Longhurst, 2013a). Indeed, Seyfang and Longhurst (2013b) found that
community currency is widely used all around the globe. However, their use is highly concentrated in
Europe (68.3%) followed by Asia (16.6%), and North America (9.8%). The diverse range of community
currencies includes service credits, mutual exchanges, local currencies, and barter markets (Seyfang and
Longhurst, 2013a). In CC movements, individuals usually join a community for an interest-free loan
(Seyfang and Longhurst, 2013a). The goals of CCs include promoting local economies, providing
incentives to trade with local actors (so money circulates locally), and increasing the local financial
multiplier (Seyfang and Longhurst, 2016). Local currencies have several advantages, such as (1) they are
used to purchase more readily available locally produced goods and services; (2) they induce the
development of a steady-state economy through recycling of resources; and (3) localized economies are
more resilient to external influences (e.g., currency fluctuations) (see North, 2005).

CCs are radical experiments, and potential users need reassurance. Their expectations need to be fulfilled
if they are to continuously participate in various programs (Seyfang and Longhurst, 2016). A study found
service credits to be the most common (50%) type of community currency. This aims to build social
capital, neighbourly support, social care, and reciprocal volunteering schemes mainly at the community
level (Seyfang and Longhurst, 2013b). The second most prominent type of community currency is mutual
exchange, followed by geographically-bounded, paper-based local currencies (Seyfang and Longhurst,
2013a). Some people use paper currency notes to facilitate the trade in goods, while others use electronic
accounting systems to offer help (Seyfang and Longhurst, 2015). For example, Brazilian community
banks issue “social” currency for economic development and citizen empowerment (De Melo Neto
Segundo, 2010).



Community currencies face several major challenges, however: (1) the currency exchange is based on
personal interactions, so the community may not grow to maturity; (2) the use of CCs may wane over
time; and (3) the success of a CC movement is difficult to measure (Seyfang and Longhurst, 2016).
Despite these challenges, the use of community currencies is spreading rapidly in various regions of the
world.

Cohousing: Cohousing is a growing type of GM. It is also bundled with other terms, such as alternative
housing and ecohousing. It has received considerable attention from policy makers and industry. As a
community development model, cohousing comprises six main characteristics: a participatory process, a
community-focused design, common facilities, resident management, a non-hierarchical structure, and
separate income sources (see Boyer, in press). Grassroots cohousing movements have emerged from the
shared values of human-scale development, decentralization, empowerment, and the self-reliance of
activists, builders, and academics (Smith, 2007). It is an increasingly popular form of development that
combines elements of both collective and private ownership with the benefits of living in a community
that shares spaces and activities (Sargisson, 2012). It offers economic, environmental, and social
advantages over the current forms of development (Williams, 2008). Cohousing is believed to offer
answers to many of the problems that modern society faces, including alienation, social isolation, and
sustainable living. It generates first- and second-order learning underpinned by a robust set of practices,
institutions, and networks. Cohousing entails visions that are very different from the incumbent regimes.
It emphasizes the use of renewable energy and less polluting materials.

Grassroots housing may diffuse in three ways: replication, up-scaling, and translation (Boyer, in press).
Replication represents an expansion in the number of similar initiatives, while up-scaling denotes the
expansion of a particular initiative. Translation, meanwhile, involves the sharing of experiences between
niches and regimes. The autonomous house, for example, was considered the first self-sufficient residence
to be built in the UK. The project achieves self-sufficiency in terms of energy generation, water
harvesting, and sewage treatment without a connection to the usual utilities. Moreover, there is a
resurgence of interest in alternative building materials—such as straw bale, wood, cob, reed, and thatch—
that can be sourced locally. Pickerill and Maxey (2009) propose five necessary considerations for
sustainable housing: (1) paying close attention to the current sustainability, (2) finding radical solutions,
(3) considering sustainability as an integrated approach, (4) being more politically assertive, and (5)
considering the scalability. Cohousing as a Gl allows for experimentation with bold social and
technological alternatives that are often inaccessible in the mainstream market (Boyer, in press). Even
though cohousing projects have many sustainable outcomes, they face significant challenges in diffusing
their ideas and practices beyond the niche and into the greater society (Seyfang, 2010). Like other
grassroots initiatives, intermediaries play a significant role in the diffusion of cohousing (Boyer, 2015).
Based on a survey of 60 cohousing residents and 65 demographically similar individuals, Markle et al.
(2015) found that cohousing participants exhibit more socially supportive behaviours than their non-
cohousing peers. Thus, cohousing contributes to living standards at a reduced cost.

Agriculture: GMs in agriculture are the collaborative initiatives of small farmers, land managers,
researchers, and civil societies. They aim to find solutions for sustainable development by challenging the
existing agricultural regime (Hart et al., 2016; Hermans et al., 2016). Most grassroots agriculture
movements promote sustainable agriculture (Hart et al., 2016), and many countries have set up national



plans to support such initiatives. Moreover, agricultural GMs focus on alternative innovation movements
initiated by small farmers (Kirwan et al., 2013). Cabannes (2012) argues that urban agriculture financing
includes monetary and non-monetary resource mobilization and individual and collective savings, as well
as subsidies, microcredits, and other loans. Moreover, the authors point out how the common funding
options for grassroots agriculture movements are non-institutional lenders, credit from friends and family,
and pesticide and seed traders. Policymakers can learn valuable lessons from the success of grassroots
agriculture initiatives (Verma et al., 2004).

A key impediment to grassroots urban agricultural movements is the scarcity of farmland (Cabannes,
2012). Innovation is important for sustainable agriculture to provide adequate food, reduce adverse effects
on the environment, and improve agriculture in rural areas (Kirwan et al., 2013; Odegard and van der
Voet, 2014). Many small firms lack the resources and capacities to create their own innovations for
commercialization. Grassroots agriculture projects, meanwhile, face difficulty in securing finance from
conventional institutions due to issues such as drought, flood, and the rigid rules and regulations of
standard financial mechanisms (Cabannes, 2012). Proper support is necessary for farmers to increase their
income significantly. Pintadas Solar in Brazil, for example, achieved a twofold increase in farmers’
incomes through a new irrigation system (Creech et al., 2014). Most international donor agencies and
specialized financial institutions do not consider urban agriculture to be a substantive venture, while
urban farmers are reluctant to apply for loans and subsidies (Cabannes, 2012). GMs in agriculture
therefore need support from state and local agencies.

Organic food: The organic food movement stemmed from a desire to have healthy, local food economies
rather than food industrialization (Seyfang and Smith, 2007). Organic food projects work as a means to
support community integration and capacity building (Kirwan et al., 2013), but there is no proper
evaluation framework to understand local organic food as a strategy for sustainable food consumption
(Seyfang, 2007a). The significant consumption from industries and public sectors is immune to
sustainable consumerism, but promoting local organic food is important to nurture a new sense of
connection with the land (Smith, 2006). The desire for more sustainable production of healthier, better-
quality food is the main motive for people to engage in organic food projects (White and Stirling, 2013).
In the UK, for example, the Federation of City Farms and Community Gardens (FCFCG) has supported
around a thousand community gardens (White and Stirling, 2013). Consumers understand the term
sustainable food in many ways, however, due to the lack of a standard definition for it (Seyfang, 2007b).
Organic food provision has been widely credited with changing the conventional production and
consumption systems. For example, a small sustainable food NGO called East Anglia Food Link actively
promotes local organic foods in places such as schools and hospitals (Seyfang and Smith, 2007).

Numerous organic food movements involve a large number of individuals, both directly and indirectly.
While these movements create a relatively small number of paid jobs, there are significant volunteering
opportunities. Such opportunities enable unemployed people to gain skills and work experience, thus
increasing their potential in the competitive job market (Kirwan et al., 2013). Organic food projects also
provide many disadvantaged people—such as the homeless, those with mental health problems, retirees,
and students—with opportunities for personal development. Volunteers can therefore have varied
backgrounds and motivations for participating. Organic food projects can, however, experience some
unwanted incidences, such as the theft of tools, which may trigger volunteers to leave a movement



(Kirwan et al., 2013). Although finding volunteers is a challenging task for organic food projects, they
can bring together people who may not have otherwise met each other (Seyfang and Haxeltine, 2012).
Members enjoy a social forum where people of different backgrounds can get to know and understand
each other’s values and norms (Kirwan et al., 2013).

3.2 The Triple Tensions of Grassroots Innovation

Scaling up, sustainability, and success are three highly interrelated issues, but they are not discussed
together in the Gl literature (Hossain, 2016). Connecting these three issues together, as shown in Figure 2,
we label them collectively as the triple tensions of Gl.

Scale up

Success Sustainability

Figure 2. Triple Tension of grassroots innovation

Scaling up: Scalability is a pressing challenge for Gls and a key condition of sustainability (Gupta, 2012).
Most GMs are not intended to be scaled up or replicated widely, yet they may still be adopted by
governments (Seyfang, 2010). To scale up, GMs need to understand and mobilize the values held by the
participants (Martin and Upham, 2015). How scaling up affects transformative change is also crucial to
understand in context (Hermans et al., 2016). GMs work with a subservient mentality, especially when
engaging with policymakers and large organizations (Hargreaves et al., 2013). Scaling up may be at a
rhetoric level when claims about the movements are expressed as being good, bad, local, global, etc.
Scaling up can be economic, political, and/or social (North, 2005). Local currencies, for example,
circulate only within a defined territory. GMs are generally powerless, because the established actors tend
to suppress them, yet they play a significant role in empowerment by providing collective action (see
Schreuer, 2016).

Each GM has its own unique up-scaling approach that depends on the local context and available supports
(Hermans et al., 2016). Local contexts, such as the population profile and political conditions, may play a
crucial role in diffusing GMs (Feola and Butt, 2017). Networking also plays a key role in scaling up, and
this can take place through different local projects, intermediary actors, and communities (Hargreaves et
al., 2013). Hence, intermediary support is essential for them. For example, intermediaries can consolidate
knowledge that enables CEs to develop tools and frameworks, as well as organize training for community
members. The linkage across sectors (Smith and Seyfang, 2013) and the connections between individuals,
communities, and the greater society are crucial for the scaling up of GMs (Korjonen-Kuusipuro et al.,
2017).



Sustainability: Sustainability is a key issue that upholds the high position of Gl as a concept. GMs stem
from the idea that existing consumption is unsustainable and asserts that people can live resource-poor yet
satisfying lives (North, 2010). GMs contribute to sustainability both internally and externally. Internally
speaking, they transfer skills to the new participants of GMs. Externally speaking, they contribute to
sustainable consumption (Bradbury and Middlemiss, 2015). Gls have emerged to tackle the inequalities,
injustices, and unsustainability of mainstream innovations (Martin et al., 2015), yet few studies have
explored the role of Gls in sustainability (Hossain, 2016).

GMs are increasingly becoming a pivotal part of sustainability policy because of strong local institutions
and locally originating actions (Burgess et al., 2003). The role of civil society is highly significant in
sustainable consumption (Martin and Upham, 2015). Gls aimed at sustainability involve a radical revision
of the existing regime to achieve a sustainable future (Hess, 2013). To achieve sustainability, it is
essential to transform socio-technical systems to fulfil certain social functions, such as to provide energy,
food, and transport (Gaziulusoy, 2015). In general, the role of Gls in sustainable production has been only
modestly credited in science and policymaking (Ornetzeder and Rohracher, 2013). Furthermore, studies
into sustainability transitions in various geographical contexts are also limited in the literature (Coenen
and Truffer, 2012). However, Gls as alternative social, cultural, and economic models can help to achieve
sustainable futures (Seyfang and Smith, 2007).

Success: Both the dimensions of policy and grassroots activism are essential for successful Gls (Wells, in
press). Laws, regulations, policies, and citizen awareness and participation play key roles in the success of
social-environmental enterprises (Creech et al., 2014). In an urban setting, Wolfram (in press) found that
empowerment, embedded holistic innovation, community-oriented urban governance, and interaction
between the niche and regime are four overarching issues for Gls. User participation is also imperative for
Gls (Nielsen et al., 2016). According to Feola and Nunes (2014), the following five interdependent
factors influence the success of GMs: (a) transition initiative characteristics, (b) members, (c) resources,
(d) organization, and (e) context. However, the criteria for evaluating the success of GMs change over the
development period. For example, an energy project originally intended for homeowners may become
one that also delivers energy to non-residential (commercial) buildings with various improvements and
financial support from large financial organizations (Hess, 2013). Some states also sometimes organize
support and host training courses to accelerate GMs (Pansera and Owen, in press). A study of 56 food,
mobility, and community energy movements by van den Heiligenberg et al. (2017) found that the success
of GMs depends on the initiative itself, user involvement, cooperation with local and regional networks,
policy, the dissemination of learning experience, etc.

Acheampong et al. (2016) argue that policy reform for GMs needs to be based on the social, economic,
and political realities, because imported best practices may not be appropriate within the local reality.
Some GMs become successful, while many others struggle to survive (Kirwan et al., 2013). Most studies
into GMs have explored successful cases, which provide the knowledge to initiate similar projects in
other localities. However, these studies can be counterproductive, because the presented cases offer
limited insight into the detailed process and the challenges that these successful GMs faced (Hargreaves
etal., 2013).



Participatory approaches foster innovation by creating an awareness of the opportunities and providing
information to the people who need it, thus supporting them and sharing best-practice experiences
(Douthwaite et al., 2009). GMs play an important role in creating low-carbon communities within diverse
contexts (Middlemiss and Parrish, 2010). They foster engagement with resourceful regime actors who can
manage expectations by delivering tangible opportunities (Seyfang and Haxeltine, 2012). The
development of skills and training programmes, policy, regulation, special workshops, and feedback
lessons are useful in supporting GMs’ contribution to the green economy (Boyer, 2014; Creech et al.,
2014). Supporting GMs with insurance and security systems is also a useful support for success
(Cabannes, 2012). Having a single place that covers relevant news, databases of projects, case studies,
toolkits, handbooks, and online tools is also important to achieve the goals of GMs (Hargreaves et al.,
2013). However, extra effort is needed to overcome barriers between niche and regime actors through
means such as special workshops, feedback lessons (Smith, 2007), and bureaucratic streamlining of the
relevant processes (Reinsberger et al., 2015).

In summary, GMs face difficulties in scaling up and becoming successful. They contribute to
sustainability, but the magnitude of this contribution is not significant. GMs struggle to survive let alone
transform into commercial ventures and need significant support from intermediary organizations. Quite
often, GMs’ contributions are not recognized by state and policy agents. In some sectors, such as solar
power, the diffusion of GMs largely takes place due to consumers turning to entrepreneurs (Hyysalo et
al., 2017). The links between GMs and mainstream science, technology, and innovation is also important
for inclusive innovation (Fressoli et al., 2014), because GMs are distinctly different to each other (Feola,
2014). Despite this, GMs emerge from various sectors to tackle many pressing societal problems, often
addressing sustainable consumption and behavioural change (Bradbury and Middlemiss, 2015).

3.3 Driving and hindering factors for grassroots movements

Driving factors: Experimentation with alternative technologies and collaboration between diverse
stakeholders are far-reaching practices (Boyer, 2014). Increasing electricity prices, the declining cost of
renewable technology, and governmental clean energy initiatives are driving Gl (Wainstein and Bumpus,
2016). According to Akenji (2014), the key driving factors for GMs are legal, administrative, cultural, and
commercial in nature. A close relationship with local and international partners is also essential to drive
locally embedded small-scale GMs (Creech et al., 2014). Boyer (2015) argues that policymakers should
engage GMs as part of official policy research and planning to support grassroots activities for
networking between GMs and regime incumbents. Gls are also driven by social and environmental need.
Moreover, they are grounded in local and collective values, and they provide a space for these values
(Seyfang and Smith, 2007; Seyfang et al., 2014). An evolving technical identity, along with various
community-building activities, provides a strong network to implement an initiative (de Vries et al.,
2015). A niche practice becomes mainstream when sociotechnical landscapes start to threaten the
established regime (Geels, 2004).

Most GMs are not driven by financial incentives but rather by wider social discourses like sustainability
(Ornetzeder and Rohracher, 2013), involvement, passion, and enjoyment (Ross et al., 2012). Support from
governments, international institutions, and NGOs are crucial for Gls (Creech et al., 2014). Limiting
costs, building on existing technologies, networking, and building a community of members are also
important for GMs (Ross et al., 2012). A geographical proximity that allows direct and frequent
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interaction between various local GMs is a further important factor for GMs (Feola and Nunes, 2014).
Geographically dispersed and localised concentrations of counter-cultural practices, institutions, and
networks also play an important role for GMs (Longhurst, 2015). Gupta (2012), meanwhile, argues that
blending formal and informal sciences is essential for GI. Access to research and technological support is
important for GMs if they are to develop and deploy novel technologies and processes (Creech et al.,
2014). GMs also need to overcome financial and legal challenges promptly and focus on diffusing their
practices over a broader perspective, sometimes by compromising on many of their more radical ideas in
order to engage with existing regimes (Boyer, 2014). Varying financial incentives, the state’s position, the
political context, and market actors are also key factors for GMs (Oteman et al., 2014; Reinsberger et al.,
2015).

Common driving forces for GMs are an ecological, anti-centralization approach and a preference for local
community (Hoppe et al., 2015). Intermediaries play a crucial role in helping GMs to survive (Hargreaves
et al., 2013; Geels and Deuten, 2006). They connect frequently isolated GMs with each other and wider
regions (Howells, 2006). GMs often challenge the status quo, promote new forms of organization, and
create alternative systems for provision (Feola and Nunes, 2014). Martin et al. (2015) argue that GMs
within the sharing economy approach make contributions such as (1) coercion for GMs to become more
commercial and (2) an interplay between the dynamics of GMs and the niches they reside in.

Hindering factors: Hindrances that GMs face fall into two categories: intrinsic and extrinsic (Seyfang and
Smith, 2007). Intrinsic challenges relate to how Gls are internally organized, their skills requirements,
resource requirements, and vulnerable situations such as funding cuts, the departure of key people, high
turnover of volunteers, and changes in policies. GMs often lack the long-term commitment to accomplish
their goals (Boyer, 2014). The extrinsic challenges, meanwhile, are context specificity, geographical
rootedness, ideological commitment, and competition. Lack of funding is a key barrier to GMs
developing, maintaining, and expanding (Cabannes, 2012). An awareness of raising funds, in addition to
grants, is necessary for most GMs to thrive (White and Stirling, 2013). Hatzl et al. (2016) argue that GMs
leverage a tightly-knit network of local actors and engage in informal learning, mainly due to a lack of
intermediary actors. Most GMs do not document their tacit knowledge, such as the institutional learning,
skills, and training that their members possess (Bradbury and Middlemiss, 2015). To solicit funding, GMs
face bureaucracy, unclear procedures, a great deal of paperwork, a lack of information about the
opportunities for credit and subsidies, difficulty in preparing funding applications, and onerous processes
(Cabannes, 2012). They face difficulties in accessing research and technical support and dealing with
local monitoring and enforcement bodies (Creech et al., 2014). Many GMs are also scattered, resulting in
a major obstacle to developing strategies to gain formal support (Das, 2011). Most GMs are small and
largely dependent on their members’ capacities and motivations (Oteman et al., 2014).

A hybrid approach for innovation could involve linking global and local organizations, but this is yet to
gain significance in practice (Ely et al., 2013). GMs are not sufficiently appreciated as a source of
innovation (Ornetzeder and Rohracher, 2013), and they often fail to succeed due to a lack of sustained
resource and institutional support (Seyfang et al., 2014). GMs also cannot develop robustness and
resilience to some unexpected shocks, such as funding cuts, the departure of key personnel, high turnover
rates for volunteers, changes in government policy, and burnout in activists (Bradbury and Middlemiss,
2015). Moreover, the mainstream actors tend to sideline GMs (Schreuer, 2016). GMs are influential in
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prompting a regime shift, but they alone cannot achieve this shift (Schot and Geels, 2008). Bradbury and
Middlemiss (2015) indicate that most GMs spend up to 90% of their time on surviving and only 10% on
developing their activities. Wheeler (2008) argues that GMs can overcome challenges by setting robust
targets, monitoring their activities closely, developing a comprehensive set of actionable items, and
implementing these items effectively.

The role of GMs in sustainable development is often undervalued (Creech et al., 2014). Setting clear and
measurable key performance indicators (KPIs) for GMs can be challenging, but without such KPlIs, it is
difficult to communicate value propositions to communities, investors, target markets, and policymakers
(Creech et al., 2014). Moreover, GMs are diverse in nature, so developing universal indicators to measure
their success is challenging (Feola and Nunes, 2014). They are largely invisible to policy makers and
involve less influential actors. Consequently, their potential remains underdeveloped.

4 Discussion

4.1. Implications

This study has reviewed the Gl literature using a systematic review approach. It found that research into
Gl is dominant in five sectors, namely community energy, community currency, cohousing, agriculture,
and organic food. It points out various issues related to the triple tensions (scaling up, sustainability, and
success) that are faced by GMs. We find that GMs operate in a very harsh environment in terms of
finance, policy support, and growth. Community energy is a dominant sector in the grassroots literature,
but how it differs from other energy systems in terms of cost and technology is not clear in the literature.
Community currency is also a popular practice among GMs. This inevitably differs from one location to
another, so developing policies for community currency is challenging, and its influence is limited, even
within a small geographical context. However, the emerging cryptocurrencies along with block chain
technology could play a crucial role in peer-to-peer transactions and significantly influence community
currency activities. Cohousing is also considered a GM, but research into cohousing has been conducted
within various disciplines and under many other names. Consequently, cohousing in the context of Gl
literature is very limited, with it being scattered among various other fields and using different terms.
Research into agriculture at the grassroots level has received most emphasis in urban settings, whereas
understanding it in a rural setting is perhaps more important.

GMs experience the triple tensions of scaling up, sustainability, and success. Scaling up GMs is
challenging for several distinct reasons, such as funding scarcity, the departure of key people, and a high
turnover rate among community members. GMs often work and think in ways that are not conducive to
scaling up much beyond their original conception. Moreover, they may also not be practical in a new
context due to their rootedness in a particular community. Sustainability is a pivotal element of GMs, and
its real contribution to sustainable development is still not recognizable. Most GMs make a limited
contribution to sustainability when compared to other initiatives. The magnitude of their contribution to
sustainability is difficult to measure, and this prevents them from attracting the attention of financial
organizations, politicians, and policymakers. Most GMs are also non-profit ventures, so their success is
not measurable in financial terms.
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One dilemma is whether the focus should be on small-scale urban projects to solve local problems in
developed countries or emphasize rural settings, especially in developing countries. The evidence for the
success of GMs is still largely anecdotal and narrative, and there are no well-developed key performance
indicators (KPIs) to assess GMs. Whether GMs should be evaluated based on the criteria used for
commercial ventures is still under debate. However, GMs show a socially transformative path toward
sustainability.

Grassroots organizations do not carefully assess the scale up approach and how they contribute in
sustainability. They need to consider the possibility of survival of their initiatives in the long term.
Turning grassroots initiatives to commercial ventures should be consistently consider to success with their
initiatives. Local and national governments tend not to consider grassroots initiatives in their policies.
Multinationals do not encounter threats from the grassroots initiatives.

4.2 Limitations and future research

This study has several limitations. It provides a sectorial analysis and explores the tensions from three key
issues of grassroots innovation. It has considered articles that clearly employ the grassroots innovation
concept, but there may be other studies that explore the GI phenomenon through alternative concepts such
as frugal innovation, bottom-up innovation, resource-constraints innovation, and bricolage. In addition,
only two databases were used to search for relevant articles. This study also suggests a range of future
research avenues, which are presented as follows. The definition and scope of the GI concept has not
evolved much over time, even though studies into GI have explored various new sectors and avenues. The
degree of sustainability contribution of most GMs is minuscule, and many GMs do not bring significant
change to society. Many grassroots initiatives in the community energy sector, however, have made a
valuable contribution to society. These initiatives cover various scales and models, and many of them
have been explored from the perspectives of other disciplines, such as the mainstream energy research
discipline.

Studies into Gl are very scattered in the current literature. It is also concerning that a handful of scholars
dominate in this discipline. Moreover, geographical research contexts are also limited. Even though the
GI phenomenon has been researched over the last two decades, the number of studies is still relatively
small, as we can see from this review study. It is essential for a wide range of scholars to explore the Gl
phenomenon over various geographical contexts to enrich this research field. The role of technology and
how community members develop user-technology relations are also underemphasized in the current
literature. Despite its high promise, limited attention has been paid to civic energy communities.
Moreover, there is limited information on the demand for credit and the repayment capacity of GMs in the
literature (Cabannes, 2012).

Emerging cryptocurrencies, such as Bitcoin and Ethereum, may allow community members to execute
transactions that could diminish the use of current community currencies. It will be interesting to explore
what value cryptocurrency can bring to community currency practices. Business models are also rarely
discussed in the Gl literature. GMs need to shift, improve, and modify their original business models for
the commercial stage. It would therefore be valuable to explore GMs from the business model
perspective.
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Studies into GMs have explored several sectors, but some cases have been repeatedly used in different
studies. To enrich the discipline, it is important to explore various sectors using fresh cases. The Gl
literature also lacks a theoretical framing. Most studies are narrations of successful cases. To develop
grassroots innovation as a well-established discipline, we need to develop typologies, models,
frameworks, and theories so that scholars, practitioners, and policymakers can easily understand various
facets of frugal innovation.
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