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Abstract: The prevailing environmental and social challenges worldwide require comprehensive and
sustainability-oriented changes in central areas of society—endeavors that call for more sustainability-
oriented innovations. Sustainability can be understood as a megatrend within our society comprising
sustainability-oriented macro trends such as Agricultural Innovation, Circular Economy, or Clean
Tech. In line with this conceptualization, the current paper analyzes to what extent different types of
organizations, such as startups and established companies, have been tackling sustainability-oriented
macro trends and how much they have been focusing on sustainability-oriented innovation activities
within their organization types. For the study, 758 organizations from the Trendexplorer database were
examined through univariate and bivariate analyses. The results underscore that sustainability can be
perceived as a key driver of structural change by illustrating that different organization types focus
on multiple yet diverse sustainability-oriented macro trends simultaneously while concentrating on
a specific type of innovation, whereby all three types of innovations (technological, marketing, and
product and service innovations) can be integrated.

Keywords: sustainability-oriented innovation; sustainability megatrend; innovation types; organiza-
tion types; micro innovations; structural change

1. Introduction

Due to the increasing number of environmental and social challenges that are emerg-
ing worldwide (e.g., climate change, energy demand, nutrition), comprehensive and
sustainability-oriented changes in central areas of society are needed—endeavors that
emphasize the need for innovations [1]. Considered a domain that combines economic,
ecological, and social dimensions [2], sustainability can also be perceived and understood
as a megatrend [3,4].

According to Mittelstaedt et al. [4], megatrends are “complex combinations of eco-
nomic, political, cultural, philosophic, and technological factors” (p. 254), “broader in
scope, longer in duration and more impactful in scope than normal trends” (p. 260), and
“extensive in their impact” (p. 255) by “tend[ing] to shape all aspects of society” (p. 254).
They “are embedded in the contexts of their time” (p. 260) “as a product of the residue
of previous megatrends” (p. 254). Furthermore, sustainability is the fundamental key
to changing the current business world [5]; it is also the driver of innovations. Concrete
manifestations of the sustainability megatrend are apparent in our society in the form of
different sustainability-oriented macro trends that aim to create sustainable solutions for
these numerous challenges. The six sustainability-oriented macro trends are as follows:
(1) Agricultural Innovation, (2) Circular Economy, (3) Clean Tech, (4) Energy Harvesting,
(5) Ethical Consumption, and (6) Zero Waste [6].
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“[M]assive change[s] in products, services, processes, [technologies], marketing ap-
proaches, and the underlying business models which frame them” [5] (p. 195) are necessary
to meet increasing environmental and social demands. However, it is important to also
consider the opportunities that can arise from such changes [5]. Due to new innovative
and more sustainable energy technologies, products and services, and alternative working
concepts of organizations, “a new era of economic development” [5] (p. 195) may arise.
In the long run, “transformative innovation[s]” [1] (p. 1) or “radical and systemic innova-
tions” [7] (p. 1) will be needed for more sustainable development. Economic actors such as
companies and startups as well as other organization types, including non-governmental
organizations (NGOs), need to align themselves with sustainability to survive in the market
and to contribute to such a systematic change in society [5].

Hence, innovations are extremely important in order to integrate more sustainability
into our social system. The debate pertaining to the relationship between sustainabil-
ity and innovation is also increasingly being taken into account in academic literature
(e.g., [8,9]). Various types of sustainability-oriented innovations have already been identi-
fied (e.g., [10,11]). However, the questions of whether and why different types of organiza-
tions tend to focus on specific sustainability-oriented macro trends remain unanswered.
Therefore, this paper aims to answer the first research question: Do different types of or-
ganizations tend to focus on one or more than one specific sustainability-oriented macro
trend? Additionally, we address the second research question: Do different organization types
tend to focus on a specific sustainability-oriented innovation type? To answer the two
research questions, the Trendexplorer database, which is a commercial database for trends
and innovations [12], is utilized. Aside from classifying innovations into mega, macro, and
micro trends, this database provides daily updated insights into a wide range of areas of
trends and innovations. The final dataset is composed of 758 micro innovations, also called
micro trends, driven by organizations such as startups, established companies, research,
and public institutions, as well as NGOs/non-profit-organizations (NPOs).

First, the results show that sustainability can be perceived as a key driver of struc-
tural change by illustrating that different organization types focus on different types of
sustainability-oriented macro trends. Notably, Clean Tech is one of the most dominant
macro trends in three of the four organization types. Furthermore, the micro innova-
tions driven by different organization types usually address multiple macro trends si-
multaneously. Second, the paper illustrates in more detail the innovation activities of
different types of organizations within the sustainability macro trends. We show that
each organization type usually focuses on a specific type of innovation. In particular,
sustainability-oriented product and service innovations, as well as sustainability-oriented
technological innovations, play more dominant roles compared with sustainability-oriented
marketing innovations.

These two main contributions can promote theorizing on the relationship between
organization types and sustainability-oriented macro trends, as well as specific innovation
types, to encourage future empirical studies in this field.

2. Theoretical Background
2.1. Sustainability-Oriented Innovations

To deal with the prevailing global environmental and social challenges and to attain
enhanced sustainability in society and in the economic system, sustainability-oriented
innovations are urgently needed [1,13]. According to Hansen et al. [10], sustainability-
oriented innovations can be defined as “innovations which are individually perceived
as adding positive value to sustainable development” (p. 704). Sustainability-oriented
innovations aim to exert a positive influence on three dimensions of sustainability: a
positive economic dimension (e.g., cost savings), a social dimension, and an environmental
dimension for society in general (e.g., reduced pollution) [13].

By fostering sustainability-oriented innovations within a company (or in other organi-
zation types), a higher diversification of more sustainability-oriented customer and market



Sustainability 2021, 13, 11583 3 of 19

segments can be reached [10]. Furthermore, new and more sustainable technologies can
also be seen as sustainability-oriented innovations [14]. Notably, sustainable entrepreneur-
ship [15] and the creation of sustainability-oriented innovations can not only be pursued
and realized by innovative startups but also by established companies [13,16] and other
types of organizations, such as NGOs or NPOs [16].

2.2. Sustainability Megatrend and Sustainability-Oriented Macro Trends

Opportunities for sustainability-oriented innovations can be found within the sus-
tainability megatrend and its different macro trends. According to Mittelstaedt et al. [4],
megatrends are “complex combinations of economic, political, cultural, philosophic, and
technological factors” (p. 254), “broader in scope, longer in duration and more impactful
in scope than normal trends” (p. 260), “extensive in their impact” (p. 255) by “tend[ing]
to shape all aspects of society” (p. 254), and “are embedded in the contexts of their time”
(p. 260) “as a product of the residue of previous megatrends” (p. 254).

In contrast to megatrends, macro trends or meso trends can be defined as “changes in
specific domains of society [ . . . , that] are easier to identify than mega trends [ . . . , that] are
visible in multiple sectors, industries, markets, groups, regions, and countries and [that]
are better able to adjust themselves to specific circumstances than mega trends” [17] (p. 4).
Accordingly, macro trends can be perceived as “concrete variations of a mega trend” [18].
There are six sustainability-oriented macro trends within the sustainability megatrend:
(1) Agricultural Innovation, (2) Circular Economy, (3) Clean Tech, (4) Energy Harvesting,
(5) Ethical Consumption, and (6) Zero Waste [6].

(1) Agricultural Innovation includes new methods of cultivation in the food sector [19],
such as vertical farming or data-based precision farming techniques for agricultural pur-
poses [20]. Innovations in the agricultural sector are often focused on “technological
innovations or newly developed cropping or husbandry practices” [21] (p. 630). No-
tably, agricultural innovations are becoming more attractive and are generating substantial
market shares [22].

(2) Circular Economy can be defined “as a regenerative system in which resource input
and waste, emission, and energy leakage are minimized by slowing, closing, and narrowing
material and energy loops. This can be achieved through long-lasting design, maintenance,
repair, reuse, remanufacturing, refurbishing, and recycling” [23] (p. 759). Hence, a Circular
Economy aims to realize economic, environmental, and social benefits simultaneously [24].
The Circular Economy macro trend is eliciting more attention in politics and business
contexts [25] possibly due to the decrease of available resources in the environment and
the current end-of-life production and consumption system in modern societies [26].

(3) Clean Tech (also known as Clean Technology) “refers to any product, service, or
process that delivers value using limited or zero nonrenewable resources and/or creates
significantly less waste than conventional offerings” [27] (p. 2). It comprises sectors such as
“advanced materials, agriculture & forestry, air and environment, biofuels & biochemicals,
biomass generation, conventional fuels, energy efficiency, energy storage, fuel cells &
hydrogen, geothermal, hydro & marine power, nuclear, recycling and waste, smart grid,
solar, transportation, water and wastewater, and wind” [28] (p. 86).

(4) Energy Harvesting “refers to harnessing energy from the environment or other
energy sources” [29] (p. 443) and “converting it to usable electrical energy” [30] (p. 505). It
can be seen as a way of bolstering renewable energy systems [31]. Energy harvesting is
gaining more importance in theory and practice due to the increasing demand for local
wireless power supply systems based on regenerative energy sources [32]. Energy harvest-
ing methods comprise mainly solar energy (e.g., photovoltaic technology), thermoelectric
energy (e.g., temperature differences), piezoelectric energy (e.g., mechanical motion, kinetic
energy, vibration, or pressure), electromagnetic energy (e.g., electromagnetic radiation), ra-
dio frequency (e.g., radio frequency technology), acoustic waves (e.g., acoustic technology),
or even geothermal energy (e.g., geothermal technology) [31–33].
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(5) Ethical Consumption can be defined as a “conscious and deliberate choice to make
certain consumption choices due to personal and moral beliefs” (Crane and Matten, 2003,
p. 2 cited after [34] (p. 401)). When selecting and deciding on a specific product, moral
aspects such as the fair and sustainable production of consumer goods play an increas-
ingly central role [35]. Ethical consumption can only be realized if the consumption and
production systems change accordingly with consuming and producing more socially
and environmentally friendly goods. Another way to realize ethical consumption (and,
concomitantly, ethical production) is by changing or adapting companies’ “business mod-
els from manufacturing goods to supplying services that meet consumers’ needs” [22]
(p. 473). These innovations often exert a positive influence on the environment [22]. Given
the advancements in information technology [22], the number of sharing possibilities in
innovative production–consumption systems is also growing [22]. By using and consuming
products and services in a shared way with other people, new markets can emerge [22].

(6) Zero Waste can be defined as “a worldwide movement that motivates changes
in design that make it possible to disassemble and recycle products” [36] (p. 124). The
aim of Zero Waste is the reduction or even avoidance of “unnecessary or unwanted waste
from a product at any stage of its lifecycle” [36] (p. 124). It “is primarily based on cleaner
production, waste management, reduction of unnecessary consumption, and effective
utilization of waste materials” [37] (p. 236). Products and services should be created and
designed for usability in the long term, including aspects such as “avoiding, reducing,
reusing, redesigning, regenerating, recycling, repairing, remanufacturing, reselling, and
redistributing waste resources” [36] (p. 124). Accordingly, the macro trend Zero Waste aims
to reuse all products and/or materials over and over so no landfill waste will be produced,
thus exemplifying the adage, “In nature, ‘everything has its use’” [38] (p. 200).

2.3. Sustainability-Oriented Micro Trends or Micro Innovations

All six sustainability-oriented macro trends can be detected by small and concrete
changes and micro innovations in society, which are also called micro trends [17] (p. 4). Micro
trends or micro innovations are “new, intelligent, leading-performance, and structure-
changing innovations. They are the first concrete signs of emerging trend movements—the
macro and mega trends” [39]. Micro innovations can comprise innovative and future-
oriented technologies, creative new ways of marketing concepts and strategies, and in-
novative, progressive products and services [17,39]. They are represented by diverse
projects of organization types such as startups, established companies, research and public
institutions, and NGOs/NPOs. Regarding the sustainability megatrend, the micro innova-
tions comprise cleaner and more sustainability-oriented technological innovations, more
sustainability-oriented marketing innovations, and more sustainability-oriented product
or service innovations.

(1) Sustainability-oriented technological innovations are defined as innovative, green,
or more sustainable technologies that entail “sustainable resource management; cleaner
technologies; benign substitution of hazardous substances; bionics, biomimicry; [ . . . ];
circulatory economy; [ . . . or even] purification technology in emission control; and waste
processing” [40] (p. 1980). They can either focus on developments in technology themselves,
or they can be used to create new product and service innovations [17] (p. 4).

(2) Sustainability-oriented marketing innovations can be defined as “the implementation
of a new marketing method involving significant changes in product design or packaging,
product placement, product promotion, or pricing” [11] (p. 49) and, accordingly, the
creation and use of innovative new “marketing tools” [41] (p. 116). Sustainability-oriented
marketing innovations aim to search for new markets [42], “the growth or improvement
of market share, the inclusion of products in new customer groups, and the inclusion of
products in new geographical markets” [42] (pp. 694–695). The creation of such marketing
innovations is gaining more importance in practice, especially in combination with the
development of new sectors and industries [41]. In the academic literature, marketing
innovations have not played an important role yet [41].
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(3) Sustainability-oriented product and service innovations comprise radically or incremen-
tally innovative products and/or services [43]. Generally, product innovations can be defined
as “the introduction of a good or service that is new or significantly improved with respect
to its characteristics or intended uses. This includes significant improvements in technical
specifications, components and materials, incorporated software, user friendliness, or other
functional characteristics” [11] (p. 48). Aside from product innovations, service innovations
also exist. Toivonen and Tuominen [44] define service innovation as “a new service or such
a renewal of an existing service which is put into practice and which provides benefit to the
organization that has developed it; the benefit usually derives from the added value that
the renewal provides the customers. In addition, to be an innovation, the renewal must be
new not only to its developer, but in a broader context” (p. 893). More generally, a service
innovation can comprise “a new product, process, or service that is significantly different
from previous offerings” [45] (p. 2866). All types of organizations are service-oriented
to some extent [46]. Therefore, service innovations may play an important role in the
survival of organizations in the long run. Aside from pure product innovations and pure
service innovations, a combination called “product–service system (PSS)” also exists [47]
(p. 237). Notably, PSSs are gaining more importance in the field of sustainability [10].
The main focus of PSSs in organizations is the combination of products and services to
provide “functions rather than products” [48] (p. 50). Accordingly, companies or other
organization types change their “business models from manufacturing goods to supplying
services that meet consumers’ needs” [22] (p. 473). PSS innovations come with numerous
positive sustainability impacts (e.g., changing the common production and service systems
or changing the consumption systems from traditional “ownership to use [of] or access
[to]”) [22] (p. 473). These impacts lead to a reduction of the resources needed, a more
sustainable use of products, and a “dematerialization” [22] (p. 473) of society.

2.4. Organization Types

An economy is typically composed of (1) profit-oriented startups and (2) established
companies, as well as (3) public organizations including research and public institutions
that are supported or owned by the state and (4) non-profit-oriented organizations such
as NGOs/NPOs [49].

(1) Sustainability-oriented startups are young, innovative, established companies that
have a maximum age of 3.5 years [50]. Startups can be perceived as “potential candidates
offering radical solutions [and innovations] to the challenges of sustainability” [48] (p. 50).
They follow a “pronounced value-based approach” [51] (p. 487) with the intention to
implement ecological and social change processes in society. Therefore, startups can be
perceived as a major force in the transition toward heightened sustainability [52,53].

(2) Customers’ and stakeholders’ increasing sustainability demands compel established
companies to incorporate more sustainability into their business activities. They illustrate
their willingness to consider and fulfill these changing requirements with positive effects
on their competitiveness [13,51].

(3) Public research institutions comprise universities and research institutes [54] that are
driven by the public sector’s intensifying focus on political innovation strategies to integrate
sustainability into research funding schemes [55]. As a consequence of this funding, public
research institutions in particular may be seen as key drivers of innovativeness throughout
society [54], especially in the context of sustainability.

(4) The non-profit sector includes organizations that are not aiming for profit maximiza-
tion [56] such as NGOs [49] and NPOs [57]. NGOs are “private, not-for-profit organizations
that aim to serve particular societal interests by focusing advocacy and/or operational
efforts on social, political, and economic goals including equity, education, health, environ-
mental protection, and human rights” [58] (p. 466). Specifically, NGOs affect sustainable
development by partnering with key stakeholders [59]. Meanwhile, NPOs are private
organizations with social missions [60]. NGOs and NPOs can provide added value for
greater sustainability by acting as supporters in the social system [61] and by creating social
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value [57]. It is worth mentioning that NGOs/NPOs are becoming more innovative in
terms of their structures and marketing purposes to satisfy their stakeholders’ needs and
to gain sufficient funding sources [49,57].

To better understand how different organization types may contribute to the sustain-
ability megatrend, a detailed examination of the various sustainability-oriented macro
trends and the different types of sustainability-oriented innovations is warranted. Only
then will it be possible to illustrate the innovation efforts of different organization types and
identify where unused opportunities may lie to realize a structural change toward a more
sustainable society. The present paper addresses this topic by studying 758 micro innova-
tions (cases) driven by different organization types within the sustainability megatrend.
Figure 1 provides an overview of the overall research analysis.
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3. Materials and Methods
3.1. Data

The analysis is based on a dataset of 758 micro innovations (cases) driven by different
organization types addressing the megatrend of sustainability; they were extracted from
the Trendexplorer database provided by Trendone GmbH located in Hamburg (Germany), a
commercial database for trends and innovations [12]. In order to identify the corresponding
micro innovations during the period of initial data collection in June 2019, the researchers
selected the most recent 1026 cases. After cleaning the data from duplicates, 1020 cases (data
status as of June 2019) addressing the corresponding megatrend of sustainability remained
in the sample. As part of a further data collection effort from September 2019 to January
2020, the researchers excluded every micro innovation for which no founding year of the
organization type could be found via extant research and for which no innovation type was
provided via the dataset of Trendexplorer. Furthermore, identified cooperations between
two or more organization types were excluded from the dataset because no reasonable
founding year was available, resulting in a final sample size of 758 micro innovations.
Besides information such as names, websites, sustainability-orientated macro trends, and
innovation types, other information that were not provided by the database of Trendexplorer,
such as the organization types, the founding years, and the regions of the micro innovations,
were integrated and coded by the researchers. The founding years were integrated by
using the Crunchbase database as an additional data source. For the regions of the micro
innovations, the country information of each micro innovation was extracted from the
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Trendexplorer database in a first step (containing a total number of 64 different countries)
and coded and recategorized/reclustered by the researchers into five geographic regions:
(1) Africa, (2) Americas, (3) Asia, (4) Europe, and (5) Oceania [62]. For the data preparation,
a multi-stage interrater reliability procedure was carried out by the researchers.

In order to identify the variables for the analysis, a codebook was developed by the
researchers [63]. The theory-based codebook [64] was used by two researchers for the
coding process, which included all aspects of the ongoing assessments and the following
adoptions of the codebook and of the appropriate coding process [63]. The researchers
focused on the principles of simplicity and robustness in creating and adapting the code-
book [65]. The created codebook included all variables, their definitions, and the codes
used in the coding process. For each variable, separate coding rounds were conducted
by the researchers. In the first step, a subsample of more than 10% of the whole sample
(76 organizations) was randomly chosen for the first coding; this was later excluded in the
coding process of the entire sample for the investigation. The interrater reliability according
to Cohen’s kappa [66] was measured after every single coding round. If there was a high
disagreement, the codebook was adapted, and the researchers performed a re-coding of
the subsample. The coders took sufficient interruptions between the coding rounds to
avoid acclimation with the data. To reach an adequate interrater reliability, an average
of 1.5 coding rounds was necessary with a Cohen’s kappa of 0.87. Then, two researchers
coded the full sample separately.

3.2. Variables

The first variable constitutes the organization type. Startup is a binary (categorical)
variable indicating whether the organization is a startup founded in 2016 or later (1) or
not (0). Established company is a binary variable indicating whether the organization is
a company founded before 2016 (1) or not (0). Research and public institution is a binary
(categorical) variable indicating whether the organization is a research institution or a
public institution (1) or not (0). NGO/NPO is a binary (categorical) variable indicating
whether the organization is an NGO/NPO (1) or not (0).

The second variable, sustainability-oriented macro trend, is a nominal variable with
the following subcategories: (1) Agricultural Innovation, (2) Circular Economy, (3) Clean
Tech, (4) Energy Harvesting, (5) Ethical Consumption, and (6) Zero Waste. Due to the
possibility that a micro innovation driven by a specific organization type may encompass
more than one sustainability-oriented macro trend (subcategory (7) More than one macro
trend), the researchers included those cases for the data analysis.

The third variable, sustainability-oriented innovation type, is a nominal variable with
the following subcategories: (1) technological innovations, (2) marketing innovations, and
(3) product and service innovations.

The fourth variable constitutes the regions where the different organization types and
their micro innovations are located in order to account for country-specific differences.
The five geographic regions are as follows: (1) Africa, (2) Americas, (3) Asia, (4) Europe,
and (5) Oceania [62].

The fifth variable is the natural logarithmic age (ln_age) (continuous) of the
organization types.

3.3. Analytical Approach

For Analysis 1 (see Figure 1), we explored the relationships between the different
sustainability-oriented macro trends and the different types of organizations; for Analysis 2
(see Figure 1), we explored the relationships between the different (sustainability-oriented)
innovation types and the different organization types. We summarize the bi-variate analy-
ses in Figures 2 and 3. Both not only provide the numerical results but also give a graphical
representation of how the innovations are distributed across organization types, innovation
types, and macro trends.
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(3) Sustainability-oriented innovation types   
Technological innovation (1: yes; 0: no) 0.53 0.499 

Marketing innovation (1: yes; 0: no) 0.03 0.179 
Product and service innovation (1: yes; 0: no)  0.43 0.496 

(4) Age   

Figure 3. Organization types and (sustainability-oriented) innovation types. Note: Chi2 = 232.27 (p = 0.000), Cramer’s V
(0.391, p = 0.000) and the contingency coefficient CC (0.484, p = 0.000).
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4. Results

As a first step, we provide descriptive statistics of our sample showing the distribution
of the values of all variables (see Table 1). This provides a brief overview of the content of
our innovation data. As illustrated in Table 1, 48% of the analyzed organization types were
established companies and 17% were startups, with 44% of the organization types in the
sample originating from the Americas and 39% from Europe.

Table 1. Descriptive analysis of the variables.

Variable Mean Standard Deviation

(1) Organization types

Startup (1: yes; 0: no) 0.17 0.375

Established company (1: yes; 0: no) 0.48 0.500

Research and public institution (1: yes; 0: no) 0.33 0.471

NGO/NPO (1: yes; 0: no) 0.02 0.139

(2) Sustainability-oriented macro trends

Agricultural Innovation (1: yes; 0: no) 0.14 0.347

Circular Economy (1: yes; 0: no) 0.18 0.381

Clean Tech (1: yes; 0: no) 0.48 0.500

Energy Harvesting (1: yes; 0: no) 0.08 0.268

Ethical Consumption (1: yes; 0: no) 0.29 0.456

Zero Waste (1: yes; 0: no) 0.10 0.297

(3) Sustainability-oriented innovation types

Technological innovation (1: yes; 0: no) 0.53 0.499

Marketing innovation (1: yes; 0: no) 0.03 0.179

Product and service innovation (1: yes; 0: no) 0.43 0.496

(4) Age

ln_age (continuous) 30.895 156.706

(5) Region

Africa (1: yes; 0: no) 0.01 0.108

Americas (1: yes; 0: no) 0.44 0.496

Asia (1: yes; 0: no) 0.13 0.331

Europe (1: yes; 0: no) 0.39 0.488

Oceania (1: yes; 0: no) 0.04 0.185

To answer the first research question, the relationship between the type of organiza-
tion (startup, established company, research and public institution, NGO/NPO) and the
resulting sustainability-oriented macro trends ((1) Agricultural Innovation, (2) Circular
Economy, (3) Clean Tech, (4) Energy Harvesting, (5) Ethical Consumption, (6) Zero Waste,
and (7) More than one macro trend) were analyzed using cross tables and Chi square tests.

As illustrated in Figure 2, the startups addressed all six macro trends but focused
primarily on the macro trends Clean Tech (24.22%) and Ethical Consumption (18.75%).
In addition, over a quarter (25.78%) of all the startups addressed not just one but several
macro trends. The established companies also concentrated on all six macro trends, with
the macro trend Clean Tech (29.67%) being the most common one. Furthermore, almost 30%



Sustainability 2021, 13, 11583 10 of 19

of all companies focused on more than one macro trend. Research and public institutions
also addressed all six macro trends, with Clean Tech (43.03%) dominating.

Almost 18% (17.93%) of all the research and public institutions followed not just one
but several macro trends. The NGOs/NPOs concentrated on only five macro trends, as the
macro trend Energy Harvesting was not addressed. Accounting for a 55.33% proportion,
the macro trend Ethical Consumption was the strong focus of such organizations. In
addition, NGOs/NPOs only addressed one specific macro trend at a time and not several
at once, as did other types of organizations.

To answer the second research question, the relationship between the type of organization
(startup, established company, research and public institution, and NGO/NPO) and the
resulting (sustainability-oriented) innovation types (technological innovations, marketing
innovations, and product and service innovations) were analyzed using cross tables and
Chi square tests.

As illustrated in Figure 3, 32.81% of the startups focused on technological innovations,
whereas the majority (67.19%) focused on product and service innovations. The established
companies paid attention to all three types of innovations, with a major focus on product
and service innovations (56.32%). Research and public institutions focused mainly on
technological innovations (89.24%), while NGOs/NPOs only focused on product and
service innovations (73.33%) and on marketing innovations (26.67%).

Although we analyzed for differences concerning the regions ((1) Africa, (2) Americas,
(3) Asia, (4) Europe or (5) Oceania) and ages of the organization types and their specific
innovation type foci, no significant differences were found in the data.

5. Discussion

The present study analyzes whether different types of organizations focus on different
sustainability-oriented macro trends (RQ1) and different types of sustainability-oriented
innovations (RQ2). Overall, the results indicate that depending on the type of organization,
different sustainability-oriented macro trends and different types of sustainability-oriented
innovations can be identified.

5.1. All Organization Types Address Each Sustainability-Oriented Macro Trend in a Specific Way

With regard to research question 1, the results show that almost all types of organizations
focus on almost all macro trends. This means that almost every organization type addressed
each macro trend in a specific way, as enumerated in the following subsections.

5.1.1. Macro Trend: Agricultural Innovations

Startups (17.19%) were the organizations with the largest share of Agricultural In-
novations. This may be explained by their ability to adapt faster to changing consumer
preferences [67], especially in the food sector [68–70]. This may give rise to innovations such
as innovative (organic) pest control systems, genetic adaptations of plants, and high-tech
solutions such as farm robotics [70], vertical farming methods [20], or field robotics [71].
These new innovative methods and processes in the agricultural and food sector may
primarily be tackled and driven forward by startups in the first place.

Besides startups, 13.33% of NGOs/NPOs focused on innovations in this domain, as
NGOs/NPOs play an important role as networking entities within an agricultural innova-
tion system [72]. The research needs and the development potential of technologies in the
macro trend Agricultural Innovation [73] explain some of the activities of public research
institutions (13.15%) in this field.

5.1.2. Macro Trend: Circular Economy

The macro trend Circular Economy played a central role in the innovations of NGOs/NPOs
(20.00%). This might be due to the fact that NGOs are key players in the dissemination of
and transition toward a more Circular Economy in society [24]. NGOs contribute to this
macro trend by “concept formation, vision creation, and formulation of strategies” [74]



Sustainability 2021, 13, 11583 11 of 19

(p. 194) and by starting projects that push forward the aims of a Circular Economy [74].
The relatively low percentages found within the other types of organizations can possibly
be explained by the fact that the Circular Economy “worldwide is still at an early stage of
development” [24] (p. 27).

A Circular Economy must be accompanied by a transformation of the social struc-
tures of consumption and production systems [24,25]. Therefore, it is associated with
rather exorbitant costs, making it less attractive for both established companies (8.24%) and
startups (7.81%) alike. Nevertheless, size and age might also have opposing effects on
the attractiveness of the Circular Economy for established and startup companies by cre-
ating new business model opportunities, innovations, and, consequently, a competitive
advantage [25,74–77].

As demonstrated by the results, 7.57% of innovations originating from research and
public institutions focused on the Circular Economy macro trend. This share can be explained
by the fact that the number of published papers in research on Circular Economy has
increased significantly in recent years, and the topic is becoming increasingly well known
in academia [78]. In addition, this macro trend has also gained more importance in public
and policy domains [23]. For instance, Germany was the first country to legislate the
Circular Economy concept back in 1996 with the "Closed Substance Cycle and Waste
Management Act" [79] (p. 215). Furthermore, the Circular Economy is also reflected in the
“EU’s 2015 Circular Economy Strategy” [79,80], which underscores the importance of this
macro trend on both governmental and research levels.

5.1.3. Macro Trend: Clean Tech

Clean Tech ranked high in the portfolio of innovations of research and public institutions
(43.03%), established companies (29.67%), and startups (24.22%). This result is most certainly
driven by the increasing interest in and awareness of policies and the associated research
funding to fight climate change or environmental degradation [81–83].

The changed stakeholder expectations and policy pressures have also led established
companies and startups to focus on the macro trend Clean Tech, which is fostered by shifts
in investment [28,83] and collaboration patterns between them [83–85] to tackle the uncer-
tainties and risks involved [85] and avoid future costs such as carbon taxation [85,86].

5.1.4. Macro Trend: Energy Harvesting

Energy Harvesting can be associated with 12.35% of the innovations originating in
research and public organizations, where research and development in Energy Harvesting
are recently gaining more attention as new and alternative ways “to provide a continuous
power supply for small low-power devices in applications such as wireless sensing, data
transmission, actuation, and medical implants” [33] (p. 1). The implementation of these
technologies is still hampered by “low output performance and narrow bandwidth” [33]
(p. 29) which, in turn, are addressed by continuing research and development activities.
Aside from economic benefits such as saving costs [33], Energy Harvesting also has ecolog-
ical benefits by allowing changes to batteries to be minimal or even unnecessary [32].

5.1.5. Macro Trend: Ethical Consumption

More than half of the innovations from NGOs/NPOs (53.33%) addressed the macro
trend Ethical Consumption, which highlights the specific purpose of NGOs/NPOs: they are
actors that foster sustainable or ethical consumption by increasing the awareness of the
strong influence and central role that ethical consumption plays in the implementation of
sustainable development [87].

Up to 20.60% of innovations from the established companies focused on Ethical Con-
sumption. This may be explained by the increasing interest and demand of customers for
sustainable and ethically responsible products and services, even in the mass market sec-
tor [88,89]. Therefore, established companies respond to customers’ needs for responsible
consumption with operational and strategic changes toward more responsible produc-
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tion [88,90] to increase the competitiveness of their offerings and avoid damaging their
brand or reputation [91] or comply with regulations [89].

Meanwhile, 18.75% of the innovations from startups focused on the macro trend
Ethical Consumption. The entrepreneurs’ “principle of beneficence, or actively doing
good, points towards the responsibility of contributing to positive social change within
the limits of . . . [their] . . . own capacities” [92] (p. 208). They strive to contribute to
the solution [92] rather than being part of the sustainability problems. Some of them do
so very idealistically [51] to drive and implement “social and environmental changes in
society” [51] (p. 487). Furthermore, the growing awareness about ethical consumption
may influence companies’ business models in integrating more “ethical management by
actively promoting environmental protection and offering products and services in the
fulfilment of social responsibility” [93] (p. 278).

5.1.6. Macro Trend: Zero Waste

Zero Waste was not well represented among the four organizational origins of innova-
tion. Only NGOs slightly tended to focus more (6.67%) on the Zero Waste trend, which may
be explained by the tasks of NGOs to elevate public awareness about waste, especially Zero
Waste [37]. Hereby, waste should be understood as a fruitful source for recycling, upcycling,
and the creation of products that can be reused [36]. Only by achieving consciousness and
support within society can the aims of Zero Waste be realized [37].

5.1.7. Nearly All Organization Types Tackled More Than One Sustainability-Oriented
Macro Trend at the Same Time

Furthermore, the results show that three out of the four organization types (startup,
established companies, research and public institutions) were the origins of several macro
trends simultaneously. As the six macro trends are concrete manifestations of the sustain-
ability megatrend [18], they should not only be considered individually but also as a whole.
For this reason, there may be some overlap between the individual trends, either themati-
cally or in terms of objectives. In addition, the simultaneous addressing of multiple macro
trends by an organization may also indicate the urgency and importance of each macro
trend. Rather than committing to only one macro trend, multiple sustainability goals of the
different organization types can be combined, promoted, and achieved simultaneously.

5.2. Each Organization Type Focuses Dominantly on One Sustainability-Oriented Innovation Type

With regard to research question 2, the results show that a clear type of innovation can
generally be found for each type of organization, which may be explained by the respective
organizational structures and aims of the different organization types.

5.2.1. Technological Innovations

Technological innovations were found in three of the four organization types (research
and public institutions, established companies, startups).

Research and public institutions clearly focused on technological innovations (89.24%).
This may be explained by the fact that technological innovations play a central role in
realizing sustainable development [94] and “government R&D funding (support) plays a
role in regulating (green) technology innovation by environmental regulation” [95] (p. 5).
Two different avenues to foster technological innovations exist: governments can foster in-
novations through public funding to trigger a “technology push” [86] (p. 1458), or they can
create incentive systems for market participants to cause “demand pull” [86] (p. 1458) inno-
vations. This may explain the high percentage of research and public institutions focused
on technological innovations. However, funded research projects may lack the agility and
speed to keep pace with the already-available technology developments, particularly in the
fields of energy production, agricultural technology, and transportation technology [96].

Furthermore, 38.19% of the innovations from established companies were technological
innovations. One reason for this may be the integration of sustainability as a central part
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of their business activities and to appropriate their innovative, sustainability-oriented
technologies [13] developed internally and/or in concert with innovative startups [83].

Against this backdrop, it is not surprising that one-third of the innovations from the
startups (32.81%) were technological innovations, although they might be capital-intensive
and not easy realized by startups [97]. The clear advantage of sustainability-oriented
startups can be seen in the “more radical sustainability innovation[s]” [13] (p. 233). Yet
the advantage of established companies is based on the possibility to “carry sustainable
innovation into mass markets” [13] (p. 233). Besides corporate funding opportunities
such as venture capital, startups frequently receive public funding to create and realize
technological innovations [97]. These different kinds of funding possibilities may explain
the high number of startups focusing on technological innovations.

5.2.2. Marketing Innovations

In NGOs/NPOs, 26.67% of the innovations were marketing innovations. This result
can presumably be explained by the novel requirements and challenges in customer
acquisition for the cause of “mobilizing public attention to social problems and needs,
serving as conduits for free expression and social change” [98] (p. 136). The strong rise
in digitalization and the simultaneous increase in competition for funding sources [49,57]
may explain the focus of NGOs/NPOs on marketing innovations, as potential customers
may have to be actively approached through creative marketing innovations [49]. Due to
their global reach, it has become necessary for NGOs to use online marketing tools for their
marketing purposes, as well as for exchanges with customers and other stakeholders [49].

5.2.3. Product and Service Innovations

Product and service innovations can be found in all four types of organizations and dominate
in three of the four organization types (NGOs/NPOs, startups, and established companies).

Accounting for 73.33%, NGOs/NPOs have a clear focus on product and service innova-
tions. NGOs/NPOs become more efficient and profitable organizations by transforming
their business models [98]. In particular, NPOs face “two interrelated bottlenecks: lack
of funds and difficulties to grow and operate at scale” [99] (p. 720). For this business
model, innovations including new products and services can be seen as a way to deal with
these two constraints. Accordingly, an NPO can change from a “traditional donation-based
NPO” [99] (p. 720) to a “dynamic sales-driven [or market-oriented] social enterprise” [99]
(p. 720) to become financially independent and accomplish scalability of its activities and
realize higher impacts [98,99].

Product and service innovations being 67.19% and 56.32% of their innovations, startups
and established companies concentrated heavily on this aim. They are considered key drivers
for the long-term survival of firms due to the continuous changes in customer requirements
or needs for more sustainable consumption opportunities [100,101]. For startups, it seems
easier to ensure that sustainability aspects are reflected in their overall missions, strategic
goals, and product portfolios [13]. Established companies face the problem of being
“restricted by their existing assets, which reflect past investments” [51] (p. 487) and
by current, less sustainable offerings, which often cause less engagement in new, more
sustainability-oriented business opportunities [51].

6. Conclusions
6.1. Enriching the Innovation Strategies of Organizations toward Enhanced Sustainability

For innovation management research, our study shows which types of organizations are
already tackling sustainability-oriented macro trends and innovation types and where the
more narrowly defined foci are set. The results of this study can also shape the innovation
management of many organizations by highlighting the key areas that different organization
types focus on and by exploring their motivations or incentives in doing so. This may
help organizations push their own innovations further to become more active in certain
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fields of sustainability-oriented innovations and to provide long-term orientation on how
to increase their competitive advantage.

To deal with changing customer needs, firms can recognize the tremendous oppor-
tunities for sustainable products and services and sustainability-oriented business mod-
els [10,102]. Innovation management in all organization types should consider existing
customer needs and the current business model as elements that can be influenced and
changed if necessary [10]. In particular, “mainstream customers” [13] (p. 223) may be
seen as an important source to foster sustainability-oriented innovations and sustainable
development. The earlier customer needs are taken into account in sustainability-oriented
innovations, the higher the possible sustainability potential of the innovation [10]. The
analysis conducted in this study, which was undertaken by exploring the sustainability-
oriented macro trends and innovation types, also identifies unutilized future opportunities
for sustainable entrepreneurship and sustainable innovation. This aspect could be particu-
larly interesting for sustainability-oriented startups because they are usually found by
idealists who want to contribute profoundly to solving the environmental and social chal-
lenges that society is facing [51] by aiming to be catalysts of a true change toward more
sustainable development.

As underlined by the findings in our study, most organization types focus on techno-
logical and/or product and service innovations; marketing innovations are lacking, although
they are valuable in promoting the innovativeness of an organization [10]. If this over-
sight is caused by a lack of management knowledge and expertise, managers could be
better trained in innovative marketing tools and strategies to better exploit the potential of
marketing innovations [42].

Furthermore, it could be interesting and relevant for investors to see which sustainability-
oriented trends and which innovation types are currently being addressed by different
organization types. This may provide insights about where future opportunities to drive
new sustainability-oriented business ideas and investment opportunities may be found.
However, since sustainability as a megatrend involves a very long-term perspective, in-
vestors should dedicate themselves to these core trends to foster them even if exogenous
shocks, such as the COVID-19 pandemic, occur.

6.2. Integrating Politics to Foster Sustainability-Oriented Macro Trend Topics and Innovations in
These Fields

The obtained results may also be interesting for the field of policy. In carrying out
systematic change at the macro and micro levels, policies are indispensable. It is important
for politics to address each of the sustainability-oriented macro trends and sustainability-
oriented innovations in general (independent of the respective specific innovation type),
as policy plays an important role in fostering sustainability-oriented innovations in prac-
tice [103]. This means that all sustainability-oriented macro trends on one side and the
social embedding of new sustainable technological innovations or product and service
innovations on a micro level (independent of the macro trend in which they arise) on
the other side should be considered and promoted as important topics and mainstays for
society in order to support a global social change toward enhanced sustainability.

Within the public sector in particular, politics and regulations can play an important
role in fostering sustainability-oriented innovations [14]. For example, photovoltaics or wind
energy technologies as technological innovations have been supported by political funding
measures in such a way that they can now be regarded as competing technologies to
traditional or conventional energy-generation methods [13].

In addition, financial support programs for individual sustainability-oriented macro
trend topics and innovation types are also important. In this context, various policies
should be promoted, for example, “a policy for technology development” [40] (p. 1985) in
the sense of coordinated financial support and exchange opportunities between (public) research
institutions (with a focus on sustainability-oriented technologies) and environmental policy
institutions. In addition, policies should also support the emergence, implementation, and
growth potential of innovative startups and companies, especially from the sustainability-
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oriented technology sector [82]. More sustainability-oriented technological developments
can be perceived as the main drivers toward a greener and more sustainability-oriented
society and economy [81]. This way, politics can foster this transformational process [81].
As the field of politics becomes more aware of “the capabilities and innovation outcomes of
Clean Tech startups [as an example], it may become easier to enact policies that encourage
new business ventures to focus on these assets and capabilities that enhance innovation
performance” [81] (p. 903). Stimulating the creation of and offering financial support
for startups from the Clean Tech area could be a good way for policies to foster more
sustainability-oriented technology developments for sustainable development [85]. Such
political incentives may facilitate positive changes and innovation behaviors among firms
toward a more sustainable orientation [104].

Another option to support innovative startups can be through the combination or
collaboration of public and private sectors, as well as combined research and funding pos-
sibilities [86]. An interplay of financial support from politics (e.g., with regard to basic
research in the field of clean technologies) and financing (follow-on) from industries (VC
financing) would be conducive for the further development of technological innovations,
ultimately making them suitable for the mass market [28]. This is especially important
against the backdrop that the cooperation or interplays of established companies and
startups are needed to realize the sustainability-oriented transformation of each industry
sector; it is worth noting that governments should be aware of this so as to foster them
accordingly [51]. Therefore, both organization types are important to realize sustainability
and “smart innovation policies should try to leverage cooperation and competition” [51]
(p. 490) between established companies and startups.

6.3. Limitations

Our study has some limitations. However, some of these limitations may represent
ideas for future research. First, instances of cooperation between different organization
types have not been considered for investigation, although this type of formed organization
might be interesting. Cooperations can comprise “single company–single NGO collabora-
tions to large multi-stakeholder alliances” [22] (p. 475). For the design and implementation
of sustainability-oriented innovations, especially with regard to “game-changing systemic
innovations” [22] (p. 476), cooperations are crucial.

Second, our data source may be perceived as another limitation, as the Trendexplorer
database is still a relatively unknown data source for academic research [12]. However, it is
worth noting that although the database might still be in its infancy for academic purposes,
it might draw interest in future studies as a new and more practical way to obtain insights
into the field of trends and innovations. It could also be interesting for future research to
compare innovative organization types with other organization types that do not have
such a specific focus on innovativeness to evaluate whether differences pertaining to their
focus on mega, macro, or micro trends may exist.

Third, the level or degree of sustainability-oriented effort that each organization type
has already achieved [105], namely, the “sustainability ambition” [75] (p. 1140), was not
examined in this study. It could be of further interest to differentiate these possible level
differences and determine if the focus on a macro trend or innovation type may change
over time.
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