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Abstract
Engaging appropriately with sustainability transformations requires adopting an integral perspective on related system 
dynamics. This view underpins the sustainable development goals. Informing policy and decision making from a consistently 
integral perspective, however, remains a key challenge. To some extent, the leverage points approach has proved useful in 
doing so in terms of providing an encompassing view on related options for intervening in systems. There are, however, a 
number of points in which it needs to be complemented by other approaches to better address the need for an integral perspec-
tive on sustainability transformations as well as to better address the need for being able to articulate normative perspectives 
on transformation processes and outcomes. We argue that the theory of modal aspects is a good candidate for doing so. To 
illustrate its potential, we explore its characteristics, we illustrate its application opportunities in the analysis of sustainability 
in food systems transitions, we systematically compare leverage points and modal aspects, and close with an exploration of 
ways in which the leverage points approach and theory of modal aspects can be considered complementary perspectives. 
The authors conclude that the theory of modal aspects offers opportunities for enriching both the leverage points approach 
and wider approaches in sustainability transformations by offering a consistently integral perspective across scale levels, and 
by offering a number of ways of engaging with normativity in related processes without resorting to fixed political views. 
This articulates its potential for playing a useful role in related multi-stakeholder processes and sustainability governance.

Keywords Systems thinking · Leverage points · Integrated approaches · Transitions · Multi-aspectual analysis · Normative 
perspectives

Introduction

Merely reducing  CO2 emissions is not going to secure the 
future sustainability of society. We also face the impact of 
other human activity such as the environmental effects of 
poisons (from industry and agriculture), plastics, and profits 
obtained to the detriment of (other) people (e.g., Gaberell 
and Hoinkes 2019; Thompson et al. 2009). This involves 
intertwined, interacting, and (partly) overlapping causes and 
implications (Ekins et al. 2019; Gliedt and Larson 2018; 
Hoolohan et al. 2019). Sustainability transformations, there-
fore, need to be approached from an integral perspective and 
cannot be reduced to single-issue projects (such as reducing 
 CO2 emissions) as if the Sustainable Development Goals 
(SDGs) can be addressed effectively separated from each 
other (McGowan et al. 2019). It involves addressing chal-
lenges simultaneously and interactively, moving away from 
problem-solving approaches towards a deeper and more 
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long-term engagement with system change and related com-
plexities. This perspective has motivated increased atten-
tion for the leverage points approach (Meadows 1999). The 
benefits of applying this approach to sustainability science 
have been discussed before (e.g., Abson et al. 2017). In this 
paper, we focus on how its limitations might be addressed 
by the theory of modal aspects (e.g., Basden 2011) particu-
larly with respect to needs in sustainability transformation 
research and governance.

Issues in integral perspectives on sustainability 
transformations

Adopting an integral perspective on sustainability transfor-
mations requires knowing what needs to be part of such a 
perspective. Popular reference to the economic, the social, 
and the environmental as core categories fosters reduc-
tionist views on reality since, as categories, they are far 
too big (Ekardt 2020). Several authors have pointed to a 
variety of aspects not given due attention in sustainabil-
ity research (e.g., Kampelmann et al. 2018; Weiser et al. 
2017; Avelino 2017; Folke et al. 2019). Others reflect on 
the contested nature of relevant dimensions (Constance 
et al. 2018). Political views may become packed in sustain-
ability rhetoric (Adloff and Neckel 2019; Blühdorn 2017). 
Related literature, such as on planetary boundaries (e.g., 
Ekins et al. 2019; Raworth 2017) and on integrated per-
spectives on food system transformations (e.g., FAO 2019) 
identifies even broader ranges of relevant factors to be con-
sidered. However, whether those factors are really the very 
ones we need to consider tends to be decided on the basis 
of subjective experience, not on a systematic and encom-
passing ontology. This means that categories may shift over 
time, which is at odds with the need for long-term engage-
ment with system change guided by a consistent integrated 
approach (Marchese et al. 2018; Pouw and Gupte 2017). 
The SDGs are helpful in this, but securing the integrated 
philosophy underpinning the SDGs requires a consistent and 
coherent perspective on reality and cannot be self-referential 
(McGowan et al. 2019; see also TWI2050 2018). Therefore, 
despite the argument that the field of sustainability (transi-
tions) research has produced a broad theoretical and empiri-
cal basis, including strategies and instruments (Loorbach 
et al. 2017; Daedlow et al. 2016), we would argue that a 
satisfying theoretical foundation is still lacking. Not only 
does this affect sustainability research and approaches, but 
it also limits possibilities for having constructive debates on 
contested approaches.

The potential and limitations of the leverage points 
approach

The leverage points approach1 addresses the need for integral 
perspectives on sustainability transformations by providing 
an encompassing view on system change. Meadows wrote 
much more on systems than on leverage points for interven-
ing in systems (e.g., Mandl 2019; Meadows 2008), but the 
leverage points remain the most popular element of her work 
(e.g., Abson et al. 2017; Fischer and Riechers 2019; Kieft 
et al. 2018). The application of her work, therefore, remains 
generally limited to the leverage points perspective, which 
presents a number of challenges and limitations. First, as 
repeatedly observed during the conference at Leuphana Uni-
versity early 2019 (Leventon et al. 2019), the leverage points 
perspective can be applied from an overly instrumental or 
even mechanistic view on system change (cf. Haxeltine et al. 
2017) and on sustainability transformations (inviting cri-
tiques such as e.g., Blühdorn 2017; Foster 2017). A simplis-
tic logic following such view would be: find the right lever, 
adjust it, and then the system will produce better outcomes. 
Second, the leverage points focus on how systems change, 
but do not elaborate a view on the substance of the system: 
what exactly is changing? Understanding this is needed to be 
able to compare implications of different ways of intervening 
in systems, including in terms of related trade-offs. This con-
nects to discourses on the possible incompatibility between 
certain views of sustainability, and development guided by 
economic growth, as is allegedly the case in certain SDG-
related policy making (Hannis 2017). The third issue is that 
the leverage points approach does not provide a normative 
perspective in relation to intervening in the system, while 
sustainability transformations are inherently normative in 
nature. Intervening in systems is not merely about ‘how to 
make systems change’. In sustainability transformations, it 
is critical to agree on what sustainability is about and what 
does and does not make for such sustainability, both in rela-
tion to transition processes as such as well as in terms of 
their outcomes. In addition, related to the idea of trade-offs, 
normativity plays out in change processes where one good 
may come at the expense of another good (e.g., functionality 
without beauty) provoking the question on the grounds of 
such priority. Therefore, normative perspectives will always 
be involved in deciding how and where to intervene in the 
context of sustainability transformations (Blythe et al. 2018; 
Bui et al. 2019; de Vries and Jochemsen 2019; Jochemsen 
2018; Schlaile et al. 2017; Scoones et al. 2018) stressing the 
need for a consistent, coherent, and transparent reference 

1 We assume that the reader is already acquainted with Donella 
Meadow’s leverage points perspective and we will therefore not elab-
orate on its features in this paper.
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framework to guide related debates and decision making 
(Kibert et al. 2012).

The leverage points approach has been applied against the 
backdrop of the Multi-Level Perspective (MLP) to sustain-
ability transitions (MLP) (e.g., Göpel 2016, 2017) and wider 
transitions thinking (e.g., Schot and Kanger 2018) to articu-
late the dynamic system context. This enhances the efficacy 
of the leverage points approach but does not adequately 
address the above issues, particularly not the third one.

The potential contribution of the theory of modal 
aspects

This paper explores the theory of modal aspects as an 
approach which can help address issues regarding the need 
for an integral approach to sustainability transformations, 
as well as complement the leverage points approach and 
wider transitions thinking regarding the three limitations 
discussed above. The core of the approach predates Mead-
ows’ leverage points approach. The theory of modal aspects 
involves a framework of 15 modal aspects of experienced 
reality. It was developed originally by Herman Dooyeweerd 
(1894–1977), and later slightly adapted and applied in a 
wide range of fields related to systems approaches (e.g., 
Basden 2011, 2017). This includes valuation in relation to 
ecosystem services (Gunton et al. 2017), evaluating sus-
tainable development in the built environment (Brandon 
and Lombardi 2010), evaluating enterprise resource plan-
ning (Jahanyan et al. 2012), creating systemic perspectives 
on scaling innovations (Wigboldus et al. 2016), and plan-
ning and designing smart grids (Ribeiro et al. 2012). It is 
a theory which has turned out to be surprisingly practical 
(de Vries and Jochemsen, 2019). Just like Meadows wrote 
much more on systems (behaviour) than only on leverage 
points for intervening in systems, Dooyeweerd developed 
a much broader theoretical approach than the fifteen modal 
aspects. His theory of modal aspects remains the most popu-
lar element of his work because of the practical application 
opportunities it offers. Another similarity between Mead-
ows and Dooyeweerd is that both their approaches are con-
sidered very useful because of being supported by a (less 
well-known) wider theoretical backing, and thereby marry 
simplicity with profoundness. Due to these common traits, 
we consider the two approaches a good match for a compari-
son and exploration of possibilities for mutual enrichment. 
There are, however, additional reasons for considering the 
theory of modal aspects (TOMA) in view of current debates 
on sustainability transformations, a matter to which we will 
return in the discussion section.

Outline of this paper

Our methodological approach is to first clarify in “The 
theory of modal aspects and its view on sustainability” 
what TOMA is about, and to then illustrate in “Illustrat-
ing the theory of modal aspects as analytical framework: 
the case of food system transitions to sustainability” what 
the application in a specific context can look like. For this, 
we use the case of food system transitions to sustainability 
as a representative of wider perspectives on sustainability 
transformations. Having presented TOMA and its oppor-
tunities for application, in “Comparison and identifying 
opportunities for mutual enrichment of leverage points and 
modal aspects” we then systematically explore connections 
between the leverage points approach and TOMA, and the 
potential this holds for complementarity. “Discussion” revis-
its the ambition of this paper as outlined above, discussing 
ways in which TOMA can play a useful role in the context of 
sustainability transformation perspectives and approaches. 
“Discussion” closes with a summary overview of what 
TOMA has to offer for those engaging with sustainability 
transformations and what this adds to what the leverage 
points approach (LPA) already offers.

The theory of modal aspects and its view 
on sustainability

The scope of this paper does not allow for a full presenta-
tion and apology of TOMA and its underpinning philoso-
phy (Basden 2020 and https ://dooy.info/aspec ts.html are 
good sources for this). Here, we accept the theory as it is 
presented and used in literature and use it as a tool for an 
integral approach of things, events and processes. Hence, 
we focus on providing a relevant summary, using the format 
of tables and pictures to present a range of examples within 
limited space.

Essential features of the theory of modal aspects

Dooyeweerd’s initial ideas on modal aspects emerged from 
the observation of consistent order and patterns across 
spheres and scales in everyday experienced reality. This 
concerns a qualification of the word “reality”. Basden 
(2011) also uses the term temporal reality. Dooyeweerd 
was emphatic about considering everyday experience as the 
basis for his theory, grounding his thinking primarily in what 
people can intuitively, in their everyday life and in their on-
the-ground realities, engage with and makes sense of, rather 
than in lofty ideas. Though everyday experience is char-
acterized by diversity and embeddedness, he realised that 
everything functions in all modal aspects—albeit in different 
ways—and can be evaluated from the perspective of each 

https://dooy.info/aspects.html
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of the aspects (Table 1 and Fig. 1) (Basden 2020). Modal 
aspects are understood as distinct ways in which things can 
exist or come into existence, as distinct ways of knowing. 
This implies that each aspect has a distinct epistemology and 
distinct criteria for scientific validity, where scientific dis-
ciplines such as physics, psychology, sociology or theology 
centre on specific aspects (Basden and Wood-Harper 2006: 
73). They are referred to as modal aspects because they 
relate to a category (modality) which cannot be described 
by a single word (see Fig. 2). For the sake of brevity, we 
will not always add the word modal from this point onward.  

Distinguishing aspects serves to order our perception of 
reality and helps to identify ways in which things do or do 
not make sense (Basden 2009). Whether formal or informal, 
all analytical thinking presumes a set of aspects (Basden 
2011) and in sustainability research we come across many 

sets, which are usually subsets of what Dooyeweerd devel-
oped (e.g., Fazey et al. 2018). This way of understanding 
the world is conducive in particular to the various scientific 
disciplines that tend to take a particular aspect of everyday 
experience as their focus of study.

Each aspect pertains to a normativity sphere, which 
means that the functioning of an entity in a particular aspect 
can be discussed in terms of aspectual normativity (Box 1). 
For example, clarity may be considered an inherent norm 
in the lingual aspect; (self-giving) love an inherent norm in 

Table 1  Aspects of the reality of everyday experience ( adapted from Basden 2011)

Aspect What it is about (simplified) Illustration of application (for salt-tolerant crops)

Quantitative Discrete amount How many are there?
Spatial Continuous extension; dimension Where do they grow?
Kinematic/kinetic Movement How do they spread?
Physical Energy; material What minerals are involved in salt tolerance? What soils exactly?
Biotic Life; organism How do they do it?
Sensitive/psychic Perception; emotion How do farmers feel about related options?
Analytical Distinction How much do we know about it?
Formative Formative power; (to) structure; give function What products can be produced from it?
Lingual/symbolic Signification; symbolising How is it framed in communication (e.g., as ‘solution’)
Social Company/community; relationships What collaboration is needed to explore opportunities?
Economic Frugality; managing What does appropriate management entail?
Aesthetic Delight, enjoyment Who is interested in/fascinated by this?
Jural Appropriateness; legal justice What legal frameworks and policies are relevant?
Ethical Loving, attitude, moral justice Can this be considered responsible innovation? Is there willingness 

to bear related costs?
Pistic/fiduciary Belief, faith, commitment, aspiration To what extent is it in line with fundamental beliefs and aspirations?

Fig. 1  Illustration of the assertion that all things function in all 
aspects Fig. 2  Illustrating for the kinetic aspect how modal aspects can be 

defined by a “kernel” while pertaining to a wider aspect constellation. 
Used with permission from The Dooyeweerd Pages https ://dooy.info/
aspec ts.smy.html

https://dooy.info/aspects.smy.html
https://dooy.info/aspects.smy.html
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the ethical aspect; and stewardship in the economic aspect.2 
What exactly is defined as inherent norm in each of the 
aspects may be up for discussion, but that does not preclude 
that such norm can be established and agreed on (e.g. in a 
group of stakeholders). We will expand on this and other 
specifications after presenting the set of aspects. We like 
to emphasize that also if one is not inclined to accept this 
theory as an ontology, it can still be used fruitfully as a set of 
perspectives from which things and events can be evaluated 
to develop an integral view.

The 15 aspects follow a particular order that build up 
gradually from first (quantitative) to last (pistic). Each aspect 
is unequivocally distinct from all others, precluding reduc-
tionism, yet each aspect coheres with the others in various 
ways (Basden 2020). Things (entities, processes) function 
in all aspects simultaneously. No aspect undermines any of 
the others and they are considered equally important. The 
aspects are so interdependent that each depends on earlier 
aspects to enable its own functioning, and on later aspects 
to attain its full potential. The aspects are defined by this 
interdependency. This brings us to what Dooyeweerd con-
sidered as the ground of all aspects: meaningfulness. He 
argued that modal aspects are ways of being meaningful and 
in that sense represent spheres of meaningfulness (Basden 
2020). As a metaphor, we may compare this to the way in 
which graphics software combines layers to form a picture. 
Modal aspects may be understood as representing layers of 
meaning which together, in an integrated and interactive 
way, express the meaningfulness of entities. In the same way 
that leaving out one layer of graphics distorts the complete 
picture, neglecting how a particular entity functions in one 
or more aspects will create a distorted perspective on that 
entity. Like meaningfulness, modal aspects can be framed 
in positive terms (good, value), and in negative terms (not 
good, detrimental). For example, the meaning of the social 
aspect in positive terms is about the good company or good 
social interaction; in negative terms, it is about the poor 
company or poor social interaction. TOMA’s integrated view 
on fifteen ways in which entities harbour meaning, positively 
or negatively, can help reveal reductionist perspectives on 
entities, such as considering a farm to be only about food 
production.

A further specification of aspects helps to distinguish 
between different ways in which things, also called entities, 
function through the interplay of the aspects. We already 
noted that all things we encounter in everyday experience 
function in all 15 aspects, but not in the same way. The quali-
fying aspect of an entity is the aspect that characterizes most 
that class of entities. For example, the qualifying aspect of 

a machine is formative. The founding aspect is important in 
the coming into being of the entity. For example, a machine 
is founded in the physical aspect; it is made of physical mat-
ter. Systems (unless it concerns physical systems such as a 
computer system) cannot be observed directly, yet analysing 
them through the lens of the 15 aspects can give a compre-
hensive account of them. The same applies to themes and 
topics such as climate change or food loss and waste.

Box 1: How a view of reality informs a view 
of normativity

In Dooyeweerd’s cosmology (view of reality), a view of 
reality as being value-neutral to which human subjects 
attribute value is rejected. He, and those in the philo-
sophical school that he initiated, argue that reality in 
itself harbours meaning and value. Hence, in this view 
the aspects and their meaning kernels, or core values, are 
both descriptive and normative. This normativity does 
not have the character of moral directives but requires 
interpretation of concrete situations and the way the core 
values of the aspects should be observed. Ethics, then, is 
not so much the application of ethical principles to value-
neutral situations but rather an evaluation of the way in 
which the core values of all the aspects simultaneously 
can be brought to fruition.

The theory of modal aspects as an analytical 
approach

Multi-aspectual analysis offers a basis for meaningful dia-
logue and discourse by enabling stakeholders (including in 
interdisciplinary research) to systematically compare and 
articulate their views and preferences in relation to one and 
the same framework (Winfield and Basden 2006). What it 
reveals in relation to other modal aspects can help stakehold-
ers broaden the horizons of their focus. Assessments may 

Fig. 3  Illustration of the option of scoring aspects in a spider diagram 
in relation to particular questions

2 Interestingly, this is a concept regaining attention in recent litera-
ture, such as Folke et al. (2019) and Mathevet et al. (2018)
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involve giving relative scores in view of the extent to which 
a particular aspect is being addressed or not in a particular 
intervention (Fig. 3). It also offers ways of constructively 
supporting critical thinking, since it allows for focusing 
attention as much on the positive as on the (potential) nega-
tive (Basden 2009).

The aspectual approach offers a perspective on system 
boundaries which involves distinguishing such boundaries 
in relation to each of the modal aspects (Fig. 4). For exam-
ple, the physical boundary around a system might be dif-
ferent from the biotic boundary, psychological boundary, 
economic boundary or legal boundary (Basden and Wood-
Harper 2006: 79). However, the system boundary that is so 
important in systems theory was of little interest as such 
to Dooyeweerd. “This is because the existence of a thing 
(system) is not constituted in its component parts and emer-
gent properties but in the aspects themselves; a poem, for 
example, does not exist as a poem by virtue of ‘emerging’ 
from its component words, but it exists by virtue of the poet 
functioning in the aesthetic and lingual aspects” (Basden and 
Wood-Harper 2006: 79). Dooyeweerd focuses more on the 
intertwinement of—observable!—(constellations of) enti-
ties. This ensures taking the individual entity seriously in 
its own right, without reducing it to being mere subcompo-
nents of a system. Systems are shaped by interacting entities 
and processes, and each of these function in all 15 modal 
aspects. We cannot change an entire system immediately, 
but we can bring about change by influencing entities and 
processes involved in it. This means that intervening in sys-
tems happens through intervening in entities and processes.

Table 2 illustrates further ways in which the aspects ena-
ble the development of integrated perspectives on everyday 
experienced reality. There are many more options for struc-
turing things along the lines of the aspects. For example dif-
ferent perspectives on time/temporal (quantitative: point in 
time; physical: ‘clock’ time; biotic: aging, biological clock; 
sensitive: cultural perceptions of time; formative: history; 
economic/aesthetic: timing; economic: time as resource; 
etc.), as well as on types of power, types of capabilities, 

and types of assets. Multi-aspectual analysis can also help 
develop coherent perspectives on specific topic areas. This 
includes systematic (comparative) analysis of (implications 
of) different scenarios, of different actors (focus of interest; 
potential role to play; etc.), and before-after studies. “Illus-
trating the theory of modal aspects as analytical framework: 
the case of food system transitions to sustainability” pro-
vides an idea of what this may render in terms of overview 
and insights.

An integrated perspective on sustainability

Defining an integrated approach to leveraging sustainability 
transformations can be informed by the fifteen modal aspects 
presented in TOMA. Table 3 explores the aspects in relation 
to sustainability and sustainable development. Gunton et al. 
(2017, p 257) discussed how “each of the United Nations’ 
17 sustainable development goals (SDGs) may be character-
ised by one or more of the [modal] aspects, and many map 
largely onto a single aspect (e.g., those concerning energy 
and climate, hunger, well-being, education, communities, 
justice and the various economic goals).” Taking this a step 
further reveals how TOMA offers an integral perspective on 
sustainability—even though instead of framing his theory in 
sustainability language, Dooyeweerd used the word Shalom 
for a situation in which due respect is paid to all aspects (see 
Box 2). Shalom thus refers to situations characterised by har-
mony, i.e. sustainability as a harmonious system functioning 
well in all aspects. In this perspective, sustainability can be 
understood as the outcome of the way in which a (e.g., food) 
system functions in all fifteen aspects.

There will be differences in terms of the extent to which 
any given modal aspect contributes to sustainability, but in 
a long-term perspective, all modal aspects need to be paid 
due attention. For example, not having valid theories may 
not have a direct effect on the sustainability of the system, 
but in the long run will have some effect. This provides a 
‘checklist’ for considering what makes for responsible prac-
tice in view of sustainability aspirations.

Box 2: Deepening the meaning 
of sustainability

Dooyeweerd suggested the Hebrew word (noun) sha-
lom for situations in which due respect is paid to all 
aspects. It is a more-encompassing word than sustain-
ability. It can be translated across a broad spectrum of 
related meanings: health, security, tranquillity, welfare, 
good condition, comfort, peace(ful), whole(ness), happy, 
friendly, sound(ness), safe(ty), concord, friendship, full 
number (fullness), harmony of soul and mind, prosper-
ous relationship, completeness, fulfilment, unconcerned 

Fig. 4  Illustrating how entities relate to multiple systems and not just 
one
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state of peacefulness. It is derived from the Hebrew verb 
shalam (the Arabic salam is related to this Hebrew word). 
It carries meanings of meeting one’s obligation in full 
and coming to a desirable state of wholeness in which 
relationships are restored (as the outcome of good stew-
ardship), to be safe and sound, to live in harmony with 
people, creation, and God; and in response to the question 
“how are you?” the answer of shalom! means, “Every-
thing’s fine!”. (Zodhiates 2008).

Alternatively, we may suggest a new term, “hol-
otelity”, from the Greek holoteles, which may be ren-
dered as “completely and in every part living up to the 
goal/purpose”. It is formed by the Greek words of holos 
(whole) and telos/teleo and, therefore, goes beyond the 
word derived from holos, which is holistic (based on 
Greek dictionary in Zodhiates 2008).

Illustrating the theory of modal aspects 
as an analytical framework: the case of food 
system transitions to sustainability

In this section, we illustrate what aspectual analysis may 
bring particularly to the case of food system transitions, to 
connect to one of the currently topical fields of study in sus-
tainability transformation approaches in development policy 
and practice. This includes connecting to the sustainable 
development goals (SDGs) as a way of activating the 15 
modal aspects in relevant policy frameworks. Many food 
system-related policies and agendas focus on SDG2, leaving 
other SDGs outside the picture; TOMA can help support 
the integrative approach originally underpinning the SDGs 
(Raworth 2019; Wigboldus et al. 2019: 6).

Expanding views on sustainable food systems

Three interrelated and overlapping dimensions or spheres, 
the Triple Bottom Line, are often used to indicate what 

Table 2  The modal aspects help organise a coherent outlook on entities, processes, issues, and systems

Aspects Related basic questions Associated negative System perspectives How we think change happens 
through change in e.g., …

Quantitative How many? Discontinuity Numbering systems … numbers and amounts
Spatial Where? How big? Disproportionate Spatial systems; landscape 

systems
… locations, scales, and pat-

terns of spreading
Kinematic/kinetic How fast? What direction? Inaction, lock-in Computer system … flows and networks
Physical What substance, what energy 

levels?
Corruption, exhaustion Thermodynamic systems; 

water systems
… levels of energy and effort

Biotic Is it thriving, flourishing? Depletion, impoverishment Biological systems; Health 
systems, Ecosystems, 
agricultural systems

… growth rates, yields

Sensitive/psychic How perceived? Ignorance Behavioural systems … perceptions and observa-
tions

Analytical How to make distinctions? Confusion Cognitive systems, knowl-
edge systems

… ways of analysis, type of 
questions being asked

Formative What are the ways of devel-
oping, creating?

Malfunction Innovation systems; technol-
ogy systems; educational 
systems

… ways of construction

Lingual/symbolic What are the ways of sym-
bolising, signifying?

Misunderstanding Cultural systems, linguistic 
systems;

… ways of framing, commu-
nication

Social What social interaction/com-
munion?

Disconnect Social systems … social relationships, par-
ticipation

Economic What are the ways of provid-
ing & managing?

Mismanagement, careless-
ness

Economic systems, govern-
ance systems

… way of managing, provi-
sioning

Aesthetic What is enjoyed, cherished? Offensive, unattractive Systems of art, architecture, 
sports

… what is enjoyed, appreci-
ated

Jural What laws, regulations and 
how are they applied?

Anarchy, injustice Judicial systems …. regulations, laws

Ethical What is considered good? Negligence, indifference Ethical systems, value 
systems

… sense of responsibility, 
accountability

Pistic/fiduciary What are the beliefs, the 
values?

Uncertainty, apathy Belief systems (world views) … core motivation
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Table 3  A multi-aspectual exploration of sustainability concerns

Aspects SDG link in terms 
of qualifying 
aspect

A multi-aspectual view on sus-
tainability (indicative examples)

If aspect is made an absolute 
(reductionisms)

Characterising reductionist 
societal change processes (also 
see Adloff and Neckel 2019 and 
Wigboldus 2018)

Quantitative Sufficient Number fetishism Statistification
Spatial Proportionate Geometrism Globalisation
Kinematic/kinetic Circular Progressivism
Physical 6, 7, 11, 13 Secure Materialism Chemicalisation; Commodifica-

tion; Carbonization
Biotic 2, 3, 12, 14, 15 Resilient Ethnocentrism; social darwin-

ism
Sensitive/psychic Sensible Emotionalism; Consumerism Psychologization; Erotization
Analytical Valid Rationalism; scientism Scientisation
Formative 9, 12, 13 Functional Technicism, Utilitarianism, 

Functionalism; pro-innovation 
bias

Technologization; modernization; 
industrialization

Lingual/symbolic 4 Understandable Symbolism Westernization; linguistic purism
Social 5, 10, 11 Inclusive, equitable Socialism McDonaldization
Economic 1, 8 Affordable, prudent, frugal Economism, capitalism Economization; Financialization
Aesthetic Appealing Hedonism
Jural 16 Legal, legitimate Libertarianism, legalism Bureaucratisation
Ethical 17 Justifiable, right, expressing love Moralism Brutalisation
Pistic/fiduciary Reliable, trustworthy Idealism, fundamentalism Secularization; radicalization

Table 4  A multi-aspectual exploration of food system approaches

Aspects Food (system) connections Food system related entities/actors 
(founding aspect)

Leveraging (food systems) change: pos-
sible focus of (retro) innovation

Quantitative Food amounts Bureau of (food) statistics Changing numbers
Spatial Food geographies, food sovereignty 

area
Spatial land use planning Changing location, size

Kinematic/kinetic Food chains Food consumption trends; food chains Changing speed, connection
Physical Food calories, nutrition Agricultural energy input in food 

production,
Changing energy/nutrition (e.g., forti-

fication)
Biotic Food growth, safety, security, health Nutritional food package, Health 

institutions,
Changing consumption patterns

Sensitive/psychic Food preferences Food niches marketing, Mental health 
institutions

Changing perceptions, attitudes

Analytical Food systems thinking Knowledge institutions Changing concepts, theories
Formative Food production and provision Factories, supermarkets Changing ways of production, interven-

tion
Lingual Food cultures, food framing Food messages, schools Changing symbols and framing, cultures
Social Food democracy Eating together Changing social interactions
Economic Food economy Farms, Food production system Changing management, changing food 

system
Aesthetic Food art, food appeal Food contests; recipes for meals Changing recipes, food presentation
Jural Food regulations Food quality authorities Changing laws and regulations
Ethical Food justice, food equity, food ethics NGOs, philosophers Influencing ethical dispositions
Pistic/fiduciary Food as source of trust and hope Science, religious institutions Influencing mind-sets, paradigms
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shapes sustainability (of food systems): economy, soci-
ety, environment, or economic, social, environmental. It is 
important to understand that in TOMA the economic aspect 
is not the same as the above reference to the economic or the 
economy. Such reference to economy or the economic tends 
to reduce economic and the economy to the monetary econ-
omy. From the perspective of TOMA, (1) an economy (an 
entity) functions in all fifteen aspects, and (2) an economic 
aspect can be distinguished in all entities—the economic 
aspect is then characterised by its core value of ‘efficient 
provision’, in which the word provision should be under-
stood in a broad way, including management and taking care 
of things (Jochemsen and Rademaker 2019: 264). The same 
goes for a society which is not adequately characterized by 
just the social aspect, and for the environment which is not 
adequately characterized by the physical and biotic aspect. In 
other words, aspectual analysis gives a more refined account 
of sustainability than the Triple Bottom Line perspective.

Organising food system elements 
through the theory of modal aspects

A first way of organising perspectives on food systems is 
to systematically connect categories to the modal aspects 
(Table 4). Another way of organising perspectives is to 
unpack what is behind the food system concept. Dooyeweerd 
was interested in connecting his thinking to everyday life 
experience which can be observed. A food system as such 
cannot be observed, leaving much of it at an inconveniently 
abstract level. Considering how a food system (as a whole) 
functions in all aspects can, therefore, only be done in 
indirect ways, i.e. by looking at entities, such as practices, 
and processes which form and shape the food system and 

interactively lead to outcomes which may be framed as sys-
tem outcomes (Fig. 5) (cf. Jochemsen and Rademaker 2019). 
The modal aspects form a helpful framework for assessing 
how harmoniously the core entities and processes in food 
systems are performing on all relevant scales and levels.

This means that aspectual (dis)harmony at a food-system 
level can be understood as the emergent outcome of aspec-
tual (dis)harmony within and/or between related entities and 
processes. For example, in the context of climate change 
adaptation, salt-tolerant crops can play a role, but this role 
should not come at the expense of harmony within salt-toler-
ant crop breeding practices or else it will be(come) a source 
of disharmony in the long run. It is important to emphasize 
that any practice within the system will need to respond to 
its own typical normativity and cannot be reduced to a goal-
rational contributing factor to system functioning.

In this perspective, sustainability transformations (and 
related leverage options) will need to be explored in relation 
to concrete entities, practices, and processes. The aim will 
be to achieve better harmony in the way all parts (of what is 
framed as a (food) system) function in the modal aspects. As 
discussed in the previous section, this involves considering 
the extent to which practices and processes are responsible 
in the sense that they promote aspectual harmony: responsi-
ble markets, responsible pest control, responsible policies, 
responsible banking, etc. This involves a perspective on both 
internal harmony (within, e.g., practices) and external har-
mony (between e.g., different practices and across levels and 
scales). This means that everything and everyone becomes 
relevant for food system transformations since contribut-
ing to internal harmony is within reach. It may not be fully 
achieved in all instances, but it does provide a clear sense 
of direction and orients us with respect to the principles of 
good practice. In the following, we zoom in on the way in 
which aspectual analysis can help elucidate relevant ques-
tions and issues for a particular subject area.

In Table 5 we explore the case of food fortification (e.g., 
Lawrence 2013; Neufeld et al. 2017) as an example to fur-
ther illustrate how TOMA can support systematic analysis. 
This example demonstrates how simple application of the 
set of modal aspects can prompt many relevant questions for 
research and for policy preparation and shows how ‘chemi-
cal’ food fortification demonstrates a typical technical (form-
ative) approach to the problem.

It may also be applied in contemplating policy options in 
a systematic way: Bilali et al. (2018) would have benefited 
from the application of the set of modal aspects in their com-
parison of four pathways in agricultural (policy) develop-
ment: The conventional agriculture pathway, ecotechnical 
pathway, the agroecological pathway, and the organic agri-
culture pathway. Systematically characterizing those path-
ways in relation to the modal aspects would have helped 
compare those in a more integrated (also looking beyond 

Fig. 5  Illustrating the possibility of aspectual analysis of core entities 
and processes which shape (performance and outcomes of) food sys-
tems
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technical differences) way, both in terms of their orientations 
and their implications. It may, for example, suggest that the 
first two approaches focus on agriculture’s functioning in 
the technical (formative) and economic aspect, whereas the 
other two approaches call for the need to pay more attention 
to the biotic, sensitive, and social aspects.

Those two examples illustrate how application opportuni-
ties of multi-aspectual analysis are not limited to any scale, 
level or type of subject matter.

Comparison and identifying opportunities 
for mutual enrichment of leverage points 
and modal aspects

LPA and TOMA share a focus on fundamental structures 
and processes in systems as well as in wider society. They 
both do so through a relatively limited set of core catego-
ries embedded in a wider philosophy which loads the cat-
egories with meaning. We may see this as a way of taking 
complexity seriously while offering relatively simple, yet 
profound ways of navigating it. But they do so in different 

Table 5  A multi-aspectual exploration of food fortification issues

Aspects Relevant topics to be discussed Potential issues Critically considering the case made for 
food fortification

Integrative: are we asking the right questions and are we connecting to relevant issues?
Quantitative Amounts to be introduced Too much; wrong proportions Do people not get sufficient amounts of 

food?
Spatial Where produced, bought, consumed Inappropriate place; too many places Can the area not produce sufficient nutri-

tional food?
Kinematic/kinetic Speed of introduction Trade limitations Does the good food not reach certain 

(parts of) the population?
Physical What it means in terms of chemistry Instable composition over time Is it about fortification of food from 

elsewhere or improving production of 
good food?

Biotic How it affects health Reduced food diversity intake Is the available food nutritional for the 
population?

Sensitive How it connects to food preferences People dislike it Are there psychological barriers to suf-
ficient intake of nutrition?

Analytical What is the underlying theory which 
supports the good of this

Fallacies underpinning the intervention Should we opt for a technical solution 
(fortification) or a socio-cultural (help-
ing people to produce sufficient good 
food in the area)?

Formative How it will be produced Wrong production processes What kind of agriculture and crops are 
needed for food and nutrition security?

Lingual How a related campaign is framed Mere rhetoric claiming good effects; 
product becomes more of a com-
modity

How is the problem framed and commu-
nicated to the target population?

Social Who decides on/benefits from this Who benefits? Who decides? Social 
exclusion?

Does the insufficiency apply to the whole 
population or just to certain subgroups?

Economic How much it costs (in comparison with 
non-fortified food)

Too expensive; improper management? Can the population largely be made 
self-supporting for their food, using 
regional resources and markets; do 
markets impose unhealthy food on the 
population?

Aesthetic How enjoyed in terms of taste, colour, 
texture, etc

People don’t like the taste/colour of it To what extent is food items’ ideal image 
influenced by marketing purposes?

Jural Related laws and regulations Not in line with (emerging) policies 
and related legal frameworks

Could better regulation (legal incentives) 
promote the production and consump-
tion of healthier food?

Ethical What is considered good practice Certain groups in society oppose the 
essential idea of food fortification

Would food fortification not make the 
population more dependent on foreign 
aid and market power?

Pistic/fiduciary The extent to which it require trust? Certain groups in society do not trust 
(the scheming behind) the endeavour 
to promote food fortification

How can people be supported to become 
stronger agents of their own develop-
ment?
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ways: LPA focuses on systems and system change whereas 
modal aspects pertain to entities and processes in everyday 
life experience. This means they take rather a different per-
spective on systems, which may be a reason for incompat-
ibility and/or complementarity. We focus here on the latter, 
doing so by comparing categories systematically, as well as 
by comparing their orientation (what they pertain to) Bas-
den and Wood-Harper (2006) have systematically compared 
TOMA and the CATWOE analysis from the soft systems 
methodology (Checkland and Scholes 1999) before, and this 
articulated TOMA’s potential for complementing existing 
systems approaches.

Comparing leverage points and modal aspects

In Table 6 we put the modal aspects and leverage points 
side by side (column one and two), exploring the extent to 

which there is a similarity in terms of categories and the 
extent to which there is alignment in the order of categories. 
We also explore links between adapted categories of lever-
age points which have been developed (Abson et al. 2017; 
O’Brian 2018; Robinson 2019). Since O’Brian’s categories 
of practical, political, and personal each relate in the same 
way to all modal aspects, we do not consider it useful to 
explore this further. Robinson’s adaptation and expansion on 
LPA are already very much applied to social action, which 
gives a specific twist to the leverage points, turning them 
into something which may be more appropriately framed as 
entry points for intervention.

It becomes clear that the modal aspects and leverage 
points are not interchangeable, though there is similarity at 
the head and tail of the lists. Interesting about the observed 
similarity is that apparently both Dooyeweerd and Meadows 
at a particular point in time intuitively grasped a certain 

Table 6  Systematic comparison of modal aspects and leverage points

Dooyeweerd’s modal aspects Meadows’ leverage points for intervening in systems 
(indicative only in relation to qualifying aspect)

Abson et al. 2017 
(clustering of lever-
age points)

Robinson, 2019 (adapted ren-
dering in reverse order)

Quantitative 12. Constants, parameters, numbers (such as subsidies, 
taxes, standards)

Spatial 11. The sizes of buffers and other stabilizing stocks, rela-
tive to their flows

Parameters

Kinematic/kinetic 9. The length of delays, relative to the rate of system 
change

Physical 10. The structure of material stocks and flows, such as 
transport networks, population age structures

(may also considered to be founded in the formative)
Biotic
Sensitive 7. The gain around driving positive feedback loops (Only 

in terms of how this is perceived)
Analytical 7. Add feedback loops
Formative 4. The power to add, change, evolve, or self-organize 

system structure
Only in terms of formative power

2. Build skills
4. Provide service
6. Build infrastructure
16. Innovation

Feedbacks

Lingual/symbolic 1. Communicate facts
Social 6. The structure of information flows (who does and who 

does not have access to information)
Design 8. Include less powerful voices

9. Create diverse partnerships
13. Organising

Economic 8. The strength of negative feedback loops, relative to the 
impacts that they are trying to correct against (only if 
considered to be more or less managed)

3. Provide resources
5. Provide buffers
12. Full cost pricing

 

Aesthetic Intent
Jural 5. Rules of the system (such as incentives, punishment, 

constraints)
11. Level playing field
14. Change the rules

Ethical 3. The goals of the system 10. Accountability
15. Build/defend institutions

Pistic/fiduciary 2. The mindset or paradigm out of which the system—it’s 
goals, structures, rules, delays, parameters—arises

1. The power to transcend paradigms

17. Pivot the purpose
18. Change the paradigm
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order which formed the basis for what they later presented 
and further developed. For Dooyeweerd, this was the notion 
of modal aspects and their order which he observed in enti-
ties, and for Meadows it was the leverage points and how 
they connected to system change. Since they approached 
reality in a very different way, the similarity between the cat-
egories of the modal aspects and the leverage points may be 
a confirmation that they were on to something foundational 
(fundamental) for understanding our experienced reality.

Because Meadows was considering action perspectives 
(i.e. how systems change) her categories appear to remain 
more intuitive, lacking a further systemization of an under-
pinning order of things. That is exactly what Dooyeweerd 
did do, however, thus providing a way of interpreting the 
leverage points in a more systematic way. For example, 
Table 6 shows how the leverage points seem not to connect 
to a number of modal aspects, which means it may not link 
to particular spheres of life and thus may not be adequate 
in exploring system change opportunities in relation to par-
ticular types of systems.

In the comparison presented in Table 6 we have con-
nected the leverage points to various modal aspects that 
could be seen as qualifying for those factors. A different 
way of relating the modal aspects to the leverage points is 
to consider how the leverage points since they are about 
intervention processes (i.e. entities), function in all modal 
aspects (Fig. 6). One may argue that LPA as such is qualified 
by the formative aspect and founded in the analytical aspect, 
while leverage points themselves carry the connotations of 
the quantitative aspect. This focus on points may actually 
be considered inappropriate in view of system dynamics—
it may be more appropriate to consider leverage pathways 
involving a certain number of leverage points addressed in 
a particular order. That involves a process of leveraging, 
observing effects, responding, further leveraging, etc. This 
helps to better connect to theories of change (ToCs), which 
are widely used in the planning and design of interventions 
and in relation to perspectives on system change. Alterna-
tively, we may also consider each of the modal aspects to 
characterize leverage spheres.

The difference in the approach underpinning modal 
aspects and leverage points also needs to be highlighted. 
LPA suggests options for intervention. It leaves choices open 
as regards what leverage point will be considered appropriate 
(hence its limitations in providing normative perspectives). 

Furthermore, the meaning and value of leverage points are 
connected to their ability to influence system change. The 
modal aspects, however, are not entities, but aspects; they 
do not refer to options and they have an intrinsic value and 
meaning which is not related to their functioning; they are all 
equally important. They are not meant to be considered sepa-
rately, but interactively and in their coherence. In addition, 
they are not about intervention (to influence system change) 
as much as they serve to describe system integrity, system 
coherence, and system qualities. In terms of providing inte-
gral views on what sustainability transformations involve, 
the modal aspects may, therefore, provide a broader basis 
than the leverage points. The other way around, since the 
theory of modal aspect is not providing clear perspectives 
on system dynamics, its usefulness can be improved using 
it together with the leverage points approach.

Opportunities for complementarity and mutual 
enrichment

As argued above, LPA informs about how system change can 
be leveraged. It provides suggestions for intervening in sys-
tems based on an articulated view on system dynamics. That 
is something which TOMA does not provide a good basis 
for. However, TOMA can complement LPA in five ways:

In the first place, by helping us think systematically about 
which transformations are appropriate and which are not in 
view of the extent to which all the modal aspects and their 
normative imperatives are taken into account. We may frame 
this as responsible leveraging of sustainability transforma-
tions. LPA is meant to help identify ‘places to intervene 
in systems’, but it does not offer any grounds for consider-
ing what would make for a good systems transformation or 
a marked improvement. As a consequence, the focus may 
tend to revolve too much around what makes for change and 
too little on what exactly changes, why, and what would be 
wider implications.

In the second place, Dooyeweerd’s framework and its 
underpinning philosophy provide a foundation for ground-
ing LPA better in relation to what sustainability and sustain-
ability transformations entail.

In the third place, LPA focus on intervening in systems. 
TOMA provides a stronger basis for articulating and com-
paring different actor perspectives, as well as for considering 

Fig. 6  An alternative view on 
the relation between leverage 
points and the modal aspects
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implications of transformation processes for their lives from 
an integral perspective.

In the fourth place, Meadows ordered the leverage 
points according to the amount of leverage they have. She 
assigned the largest leverage to leverage points correspond-
ing to the ethical and pistic aspects of Dooyeweerd’s suite. 
This accords well with Dooyeweerd’s idea of retrocipation, 
in which functioning in later aspects affects that in earlier 
aspects by opening up their meaning. The later aspects, espe-
cially pistic and ethical, have the potential to make the larg-
est impact since they retrocipate more aspects. Thus, TOMA 
can contribute to a useful philosophical basis on which to 
understand leveraging.

Lastly, we have noted how several aspects are not matched 
by LP (as shown in Table 6). This presents an opportunity to 
enrich or complement LPA with a view on leverage points 
related to issues (aspects) that may tend to be overlooked.

Based on this brief exploration, we conclude that the lev-
erage points approach takes systems thinking and system 
change as its point of departure, whereas TOMA involves a 
more fundamental approach: it identifies modal aspects that 
can be distinguished consistently and systematically in all 
entities and processes of everyday experience. Considering 
similarities and differences, TOMA and LPA together may 
be understood as providing a rich map with two comple-
mentary layers of understanding, leaving choices regarding 
navigation to the ones using the map, while accommodat-
ing diversity in perspectives and preferences among stake-
holders in sustainability transformations. Multi-aspectual 
analysis is, therefore, not a competing approach to LPA, 
but rather provides a complementary perspective on what 
exactly changes, what is meant to change for what reason, 

and how we may systematically consider contributions to 
sustainability (transformations) at all levels and scales rang-
ing from individual practices to world systems.

Discussion

In “The theory of modal aspects and its view on sustain-
ability” and “Illustrating the theory of modal aspects as 
analytical framework: the case of food system transitions to 
sustainability”, we briefly presented TOMA and an exam-
ple of multi-aspectual analysis, and subsequently explored 
connections between TOMA and (a broader view on) LPA 
in “Comparison and identifying opportunities for mutual 
enrichment of leverage points and modal aspects”. In “Com-
parison and identifying opportunities for mutual enrichment 
of leverage points and modal aspects” we considered how 
one may complement the other, providing opportunities for 
enhancing an integral approach to leveraging sustainability 
transformations. In this section, we discuss what we may 
deduce from this regarding what TOMA offers with respect 
to the needs of sustainability transformation research, policy, 
governance, and interventions.

Responding to the need for consistently integral 
perspectives

TOMA appears to respond well to what Luederitz et al. 
(2017) are looking for in terms of an integrative approach to 
“potentially help bridge different intervention types and con-
nect fragmented actors at multiple levels and across multiple 
phases of transition processes” (Luederitz et al. 2017, 393). 

Table 7  Modal aspects in relation to categories of MLP and wider transitions thinking

Modal aspects MLP categories Types of transitions (e.g., Loorbach et al.) Complementary 
idea

Niche Regime Landscape

Numeric Considering 
leverage 
points across 
modal 
aspects

Consid-
ering 
leverage 
points 
across 
modal 
aspects

Considering 
leverage 
points 
across 
modal 
aspects

Socio-ecolog-
icalSpatial

Kinematic/kinetic Socio-technical
Physical
Biotic
Sensitive
Analytical
Formative
Lingual
Social Socio-institutional
Economic
Aesthetic
Jural
Ethical Socio-visionary
Pistic/ fiduciary
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TOMA presents an approach which helps to load ‘sustain-
ability’ with deeper meaning while providing a consistently 
integrated and systematic perspective on every day experi-
enced reality (cf. Theos 2010). It can be applied consistently 
across scales, levels, and subjects, which presents an oppor-
tunity to serve as a shared reference in research and debate. 
Table 7 explores the connection between TOMA, MLP and 
wider transitions thinking as a broader context for applying 
LPA. Wigboldus et al. (2016) have made an initial attempt to 
make such connection useful in analysis. TOMA may also be 
useful for developing appropriate indicators of food system 
(transitions to) sustainability to evaluate and inform related 
propositions such as put forward by Béné et al. (2019), 
IFPRI (2016), and Murray and Koehring (2018). By doing 
so TOMA can contribute to the operationalisation of sustain-
ability (Osmundson et al. 2020).

A way to engage with complexity without getting 
lost in it

TOMA is about clearly distinguished modal aspects, but the 
way in which they can be used in analysis and for organising 
perspectives is quite flexible. This is because it is grounded 
in everyday life experience and not in a particular approach 
to systems or wider complexity. The modal aspects are 
meant to make sense intuitively to those observing things 
in everyday life (Basden 2011). The similarities between 
TOMA and the leverage points and their similar way of 
intuitive conceptualisation as referred to in 4.1 appear to 
support this claim. Moreover, they are not specific to a par-
ticular level or scale of application: it is the same set of 
modal aspects that applies to a thing, a process, a system, or 
even issue (e.g., climate change). Once you know the modal 
aspects in their particular order, and the basic philosophy 
underpinning this set, it can be applied in any analytical 
and sense-making process. It does not require one to grasp 
complex models or diagrams. Many have used it simply as 
a checklist for quick assessment (e.g., Wigboldus 2016), 
but it can be used in the comprehensive assessment as well 
(e.g., Brandon and Lombardi 2010; Brandon et al. 2017). As 
discussed in “Comparison and identifying opportunities for 
mutual enrichment of leverage points and modal aspects”, 
TOMA enhances opportunities for engaging with system 
complexity by offering opportunities for using it side-by-side 
with approaches such as LPA.

A way to engage with normativity in transition 
processes

Sustainability transformations and (food) system perfor-
mance are inherently political and involve different views 
and visions, requiring ‘systemic ethics’, as Bui et al. (2019) 
argue. We suggest that LPA does not provide a sufficient 

basis for systematically exploring related normative per-
spectives at all relevant levels and scales. A multi-aspectual 
analysis can help identify and articulate normativity issues 
at different levels and scales, inform monitoring and evalu-
ation frameworks, and thus enable picking up warning sig-
nals earlier, before effects of (emerging) disharmony at the 
level of concrete entities and processes affect wider system 
performance and outcomes (Gee et al. 2013). As such, it 
may inform the application of the precautionary principle 
in concrete cases (Steel 2015). This also applies to real-time 
evaluation of how alleged sustainability transformations 
are working out. Though TOMA provides a framework for 
considering what needs to be included and addressed in a 
normative perspective on practices, it is not prescriptive in 
the sense that it does not provide a one-and-only normative 
perspective on a particular situation or process, leaving room 
for specification (of what the aspects relate to) and applica-
tion (in terms of interpretation).

A way to foster constructive debate

In a multi-aspectual perspective, unsustainability in one 
place (or entity) cannot be compensated for by having more 
sustainability somewhere else, even though in actual prac-
tices, we have to accept trade-offs born of prioritising certain 
aspects (e.g., respect for animal welfare (biotic and sensitive) 
versus efficient animal production). This directly relates to 
debates on ecological footprints (e.g., Rees and Wackernagel 
2013), foodprints (e.g., van Dooren and Bosschaert 2013), 
and carbon credits (Anderson 2012). There can be no lever-
aging of sustainability transformations in isolated pockets, 
nor can it be achieved at any ‘systems level’ without being 
grounded in sustainability in all its constituent parts. As 
Rockström et al. (2020: 3) argue, “gone are the days when 
it was enough to ‘think global and act local’. All our actions 
aggregate and are interconnected with the global commons 
and the Earth system”. TOMA is not political in the sense 
that it does not favour any particular political agenda. All 
agendas will be assessed in the same way with respect to 
the modal aspects. Such an assessment can, however, have 
political implications if it reveals a reductionist approach or 
exposes implications of a rhetoric of providing “solutions” 
(usually technologies) by articulating what it does and does 
not solve, potentially showing how it may be solving one 
issue, but simultaneously be creating another.

TOMA can complement systems thinking in an age in 
which people embrace systems thinking as a paradigm with-
out considering its wider implications (Basden 2018). In 
systems thinking, the danger of machine-thinking (with its 
mechanistic view on change processes) always lurks around 
the corner. TOMA can help move away from a deterministic 
and constraining system perspective.



883Sustainability Science (2021) 16:869–887 

1 3

Towards consistently integral guidance 
in sustainability governance

It will often not be possible to reach full harmony in eve-
rything and at every scale and level by sheer human effort. 
However, the modal aspects provide a consistent perspective 
on what to take into account when engaging with sustainabil-
ity transformations. In comparison, Sachs et al. (2019) con-
sider six areas of transformation and provide helpful transla-
tions to responsibilities of different government institutions, 
thus enabling a way of keeping an integrated perspective on 
the SDGs active. This effort would be helped by a systematic 
perspective on interrelationships among domains of change 
related to the 17 SDGs—otherwise it will merely be a group-
ing of the 17 SDGs into six SDG-areas. Similarly, Fazey 
et al. (2018) propose “ten essentials for action-oriented and 
second order energy transitions, transformations and climate 
change research”. Again, this is not built on a consistent 
and integral perspective on reality. Though intuitively mak-
ing sense, the categories remain arbitrary for that reason. 
TOMA offers consistently integral guidance in considering 
what promotes sustainability (harmony) at all levels and 
scales. This does not solve all differences in opinion (includ-
ing as regards what is considered to be qualified by what 
modal aspect) (Freeth and Caniglia 2019), but it does foster 
an appreciation for different angles represented by different 
participants in partnerships, including in interdisciplinary 
research (see Table 8, which illustrates how different lit-
erature on sustainability and sustainable development can 
be grouped in relation to different modal aspects). This is 
also relevant for models, simulations and statistics, which 

play a major role in sustainability governance. It is critical 
to understand what is and is not taken into account in their 
design and interpretation. A consistently integral perspective 
across scale levels such as the modal aspects offers can help 
guide model development and interpretation.

In short, TOMA responds to the challenge posed by Pat-
terson et al (2017) regarding fragmented approaches to soci-
etal transition/transformation processes and the need for a 
stronger foundation for future research on transformations 
to sustainability. TOMA provides a coherent and consistent 
view on sustainability transformations as “multiple transfor-
mations that intersect, overlap and conflict” (Scoones et al. 
2015: 15), which allows for “[considering] change in multi-
ple interconnected areas (e.g., social, institutional, political, 
ecological, technological, cultural) in contextually relevant 
ways” (Patterson et al. 2017: 12).

Conclusions

The name ‘theory of modal aspects’ may give the impres-
sion of being for theorists and philosophers only, but nothing 
could be farther from the truth. Kurt Lewin’s maxim—“there 
is nothing as practical as a good theory” (Lamond 2015)—
applies to TOMA. It is a good theory because it supports the 
development of practical insights, and also because it is both 
profound and elegant in its structure and in the application 
options it offers. We demonstrated how it can complement 
LPA and wider approaches to sustainability transformations, 
strengthening their efficacy. Its fundamental orientation to 
everyday experience rather than to systems is a refreshing 

Table 8  The modal aspects as framework in support of interdisciplinary work

Modal aspects Examples of related literature on sustainability and sustainable development in general

Quantitative “From goals to joules: a quantitative approach to interlinkages between energy and the Sustainable Development Goals” 
(Santika et al. 2019)

Spatial “The geography of sustainability transitions: review, synthesis and reflections on an emergent research field” (Hansen and 
Coenen 2015); “Toward a spatial perspective on sustainability transitions” (Coenen et al. 2012)

Kinematic/kinetic “Impacts embodied in global trade flows” (Wiedmann 2016)
Physical “Evaluating sustainable development in the built environment” (Brandon and Lombardi 2010)
Biotic “Monocropping cultures into ruin: the loss of food varieties and cultural diversity” (Jacques and Jacques 2012)
Sensitive “Psychology of sustainability. An applied perspective” (Jones 2014)
Analytical “Transition to sustainability: a change in thinking about food systems change?” (Hinrichs 2014)
Formative “Transforming innovation for sustainability” (Leach et al. 2012)
Lingual “Framing in sustainability science” (Mino and Kudo 2020); “the end of sustainability” (Benson and Craig 2014)
Social “Shifting power relations in sustainability transitions: a multi-actor perspective” (Avelino and Wittmayer 2016)
Economic “The concept of stewardship in sustainability science and conservation biology” (Mathevet et al. 2018)
Aesthetic “Beyond green: the arts as a catalyst for sustainability” (Sidford and Frasz 2016)
Jural “The justice dimension of sustainability: a systematic and general conceptual framework” (Stumpf et al. 2015)
Ethical “Working towards sustainability: ethical decision-making in a technological world” (Kibert et al. 2011)
Pistic/fiduciary “Towards a theology of sustainability” (Bookless 2007); “Rethinking science for sustainable development: reflexive inter-

action for a paradigm transformation” (Kläy et al. 2015)
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perspective that balances system approaches with an appre-
ciation of the particular, where each practice, each entity, 
etc. matters. It takes individual practices and entities as the 
point of departure and from there allows for building an 
image of entanglements, constellations and interactions, 
which may be expressed in systems terms. The same goes for 
action perspectives: entities and processes are the interfaces 
for interventions in relation to changing numbers, rules, or 
paradigms. It thereby complements systems thinking and 
helps to avoid possible pitfalls of reductionist perspectives 
on systems.

We have shown examples of ways in which TOMA can be 
applied in the context of sustainability transformations, and 
this may inspire the exploration of further options for spe-
cific contexts. There is a need for developing more practical 
tools and processes in facilitating multi-aspectual analysis 
and related sense-making processes. The simplest way of 
using it is as a checklist, and scientists from sociologists to 
astronomers have found it to be very helpful as such. It is a 
framework that is sustainable in the analytical sense because 
it could be applied 50 years ago as well as it can be applied 
today. This makes it particularly useful in the context of 
sustainability transformations, which concern longer-term 
processes.

We demonstrated its usefulness for sustainability gov-
ernance, e.g., by shedding light on the SDGs, supporting 
its underpinning integrated perspective and helping to see 
coherence among the 17 goals. This makes it a good can-
didate for guiding the governance of the SDGs backing 
up a SDG-0 proposition (Raworth 2019), which is about 
activating an integral perspective in all efforts framed as 
contributions to specific SDGs. Finally, we demonstrated 
the value of TOMA for interdisciplinary work, which often 
lacks an integral framework and a clear, consistent, and 
coherent perspective on the complementarity of scientific 
disciplines and areas of research. The same applies to oppor-
tunities for using TOMA as a shared reference framework 
in debates on (contested) approaches to sustainability trans-
formations. We also concluded that it has its own limita-
tions, which may be addressed using it interactively with 
complementing approaches such as LPA and MLP. This has 
been explored to some extent earlier in relation to scaling 
innovations for sustainable development (Wigboldus et al. 
2016) and it would be good to further explore (methodologi-
cal) options and opportunities in the context of sustainability 
transformations.

Acknowledgements The authors would like to acknowledge fund-
ing from the Wageningen University & Research ‘Food Security and 
Valuing Water programme’, which is supported by the Dutch Ministry 
of Agriculture, Nature and Food Security. We thank two anonymous 
reviewers for their helpful comments which enabled us to improve 
an earlier version of this paper. We are responsible for the remaining 
weaknesses.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

References

Abson J, Fischer J, Leventon J, Newig J, Schomerus Th, Vilsmaier 
U, von Wehrden H, Abernethy P, Ives CD, Jager NW, Lang DJ 
(2017) Leverage points for sustainability transformation. Ambio 
46:30–39. https ://doi.org/10.1007/s1328 0-016-0800-y

Adloff F, Neckel S (2019) Futures of sustainability as modernization, 
transformation, and control: a conceptual framework. Sustain 
Sci 14:1015–1025. https ://doi.org/10.1007/s1162 5-019-00671 -2

Anderson K (2012) The inconvenient truth of carbon offsets. Nature 
484:7. https ://doi.org/10.1038/48400 7a

Avelino F (2017) Power in sustainability transitions: Analysing power 
and (dis)empowerment in transformative change towards sustain-
ability. Environ Pol Gov 27:505–520. https ://doi.org/10.1002/
eet.1777|

Avelino F, Wittmayer JM (2016) Shifting power relations in sustain-
ability transitions: a multi-actor perspective. J Environ Pol Plann 
18:628–649. https ://doi.org/10.1080/15239 08X.2015.11122 59

Basden A (2009) Practically critical: making the critical approach more 
useful. In: Brooke C (ed) Critical management perspectives on 
information systems. Elsevier, Amsterdam, pp 36–68

Basden A (2011) A presentation of Herman Dooyeweerd’s aspects of 
temporal reality. Int J Multi Asp Pract 1:1–28. https ://www.dooy.
info/paper s/ijmap /. Accessed 15 Nov 2019

Basden A (2017) Suggestions for future sustainability: Philosophical 
and practical. In: Brandon PS, Lombardi P, Shen GQ (eds) 2017. 
Future challenges in evaluating and managing sustainable devel-
opment in the built environment. Wiley, Chichester, pp 319–343

Basden A (2018) A Dooyeweerdian critique of systems thinking. In: 
Boshuijzen-van Burken C, Haftor DM (eds) Reason, faith and 
practice in our common home: Festschrift for Dr Sytse Strijbos. 
Rozenberg, Amsterdam, pp 37–50

Basden A (2020) Foundations and practice of research: adventures with 
Dooyeweerd’s philosophy. Routledge, London

Basden A, Wood-Harper AT (2006) A philosophical discussion of the 
root definition in soft systems thinking: an enrichment of CAT-
WOE. Syst Res Behav Sci 23:61–87. https ://doi.org/10.1002/
sres.689

Béné C, Prager SD, Achicanoy HAE, Alvarez Toro P, Lamotte L, 
Bonilla C, Mapes BR (2019) Global map and indicators of food 
system sustainability. Sci Data 6:279. https ://doi.org/10.1038/
s4159 7-019-0301-5

Benson MH, Craig RK (2014) The end of sustainability. Soc 
Natur Resour 27:777–782. https ://doi.org/10.1080/08941 
920.2014.90146 7

Bilali HE, Callenius C, Strassner C, Probst L (2018) Food and nutri-
tion security and sustainability transitions in food systems. Food 
Energy Secur 8:e00154. https ://doi.org/10.1002/fes3.154

Blühdorn I (2017) Post-capitalism, post-growth, post-consumerism? 
Eco-political hopes beyond sustainability. Glob Discourse 7:42–
61. https ://doi.org/10.1080/23269 995.2017.13004 15

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s13280-016-0800-y
https://doi.org/10.1007/s11625-019-00671-2
https://doi.org/10.1038/484007a
https://doi.org/10.1002/eet.1777|
https://doi.org/10.1002/eet.1777|
https://doi.org/10.1080/1523908X.2015.1112259
http://www.dooy.info/papers/ijmap/
http://www.dooy.info/papers/ijmap/
https://doi.org/10.1002/sres.689
https://doi.org/10.1002/sres.689
https://doi.org/10.1038/s41597-019-0301-5
https://doi.org/10.1038/s41597-019-0301-5
https://doi.org/10.1080/08941920.2014.901467
https://doi.org/10.1080/08941920.2014.901467
https://doi.org/10.1002/fes3.154
https://doi.org/10.1080/23269995.2017.1300415


885Sustainability Science (2021) 16:869–887 

1 3

Blythe J, Silver J, Evans L, Armitage D, Bennet NJ, Lee Moore M, 
Morrison TH, Brown K (2018) The dark side of transformation: 
latent risks in contemporary sustainability discourse. Antipode 
50:1207–1223. https ://doi.org/10.1111/anti.12405 

Bookless DJC (2007) Towards a theology of sustainability. In: Berry 
RJ (ed) When enough is enough: a christian framework for envi-
ronmental sustainability. Apollos, Nottingham, pp 35–49

Brandon PS, Lombardi P (2010) Evaluating sustainable development 
in the built environment, 2nd edn. Wiley, Chichester

Brandon PS, Lombardi P, Shen GQ (eds) (2017) Future challenges in 
evaluating and managing sustainable development in the built 
environment. Wiley, Chichester

Bui S, Costa I, De Schutter O, Dedeurwaerdere T, Hudon M, Feyere-
isen M (2019) Systemic ethics and inclusive governance: two 
prerequisites for sustainable transitions of agri-food systems. 
Agric Hum Values 3:277–288. https ://doi.org/10.1007/s1046 
0-019-09917 -2

Checkland P, Scholes J (1999) Soft systems methodology in action. 
Wiley, Chichester

Coenen L, Benneworth P, Truffer B (2012) Toward a spatial perspec-
tive on sustainability transitions. Res Pol 41:968–979. https ://doi.
org/10.1016/j.respo l.2012.02.014

Constance DH, Konefal J, Hatanaka M (eds) (2018) Contested sus-
tainability discourses in the agrifood system. Routledge, London

Daedlow K, Podhora A, Winkelmann M, Kopfmüller J, Walz R, Helm-
ing K (2016) Socially responsible research processes for sus-
tainability transformation: an integrated assessment framework. 
Curr Opin Environ Sust 23:1–11. https ://doi.org/10.1016/j.cosus 
t.2016.09.004

de Vries MJ, Jochemsen H (eds) (2019) The normative nature of social 
practices and ethics in professional environments. IGI Global, 
Hersley

Ekardt F (2020) Environmental humanities: transformation, govern-
ance, ethics law. Springer Nature, Cham

Ekins P, Gupta J, Boileau P (eds) (2019) Global Environment Outlook 
GEO-6. Healthy planet, healthy people. Cambridge University 
Press, Cambridge

FAO (2019) Transforming food and agriculture to achieve the SDGs. 
20 interconnected actions to guide decision-makers. FAO, Rome

Fazey I, Schäpke N, Caniglia G, Patterson J, Hultman J, van Mierlo B, 
Säwe F, Wiek A, Wittmayer J, Aldunce P, Al Waer H, Battacha-
rya N, Bradbury H, Carmen E, Colvin J, Cvitanovic C, D’Souza 
M, Gopel M, Goldstein B, Hámäläinen T, Harper G, Henfry T, 
Hodgson A, Howden MS, Kerr A, Klaes M, Lyon C, Midgley 
G, Moser S, Mukherjee N, Müller K, O’Brien K, Oçonnel DA, 
Olsson P, Page G, Reed MS, Searle B, Silvestri G, Spaiser V, 
Strasser T, Tschakert P, Uribe-Calvo N, Waddell S, Rao-Williams 
J, Wise R, Wolstenholme R, Wood M, Wyborn C (2018) Ten 
essentials for action-oriented and second order energy transi-
tions, transformations and climate change research. Energy Res 
Soc Sci 40:54–70. https ://doi.org/10.1016/j.erss.2017.11.026

Fischer J, Riechers M (2019) A leverage points perspective on sustain-
ability. People Nat 1:115–120. https ://doi.org/10.1002/pan3.13

Folke C, Österblom H, Jouffray J-B, Lambin EF, Adger WN, Scheffer 
M, Crona BI, Nyström M, Levin SA, Carpenter SR, Anderies 
JM, Chapin S III, Crépin A-S, Dauriach A, Galaz V, Gordon LJ, 
Kautsky N, Walker BH, Watson JR, Wilen J, de Zeeuw A (2019) 
Transnational corporations and the challenge of biosphere stew-
ardship. Nat Ecol Evol 3:1396–1403. https ://doi.org/10.1038/
s4155 9-019-0978-z

Foster J (ed) (2017) Post-sustainability. Tragedy and transformation. 
Routledge, Abingdon

Freeth R, Caniglia G (2019) Learning to collaborate while collaborat-
ing: advancing interdisciplinary sustainability research. Sust Sci. 
https ://doi.org/10.1007/s1162 5-019-00701 -z(In press)

Gaberell L, Hoinkes C (2019) Highly Hazardous profits. How Syngenta 
makes billions by selling toxic pesticides. Public Eye, Lausanne

Gee D, Grandjean P, Hansen SF, van den Hove S, MacGarvin M, Mar-
tin J, Nielsen G, Quist D, Stanners D (Eds) (2013) Late lessons 
from early warnings: science, precaution, innovation. EEA report 
No1/ 2013. European Environment Agency, Copenhagen

Gliedt T, Larson K (2018) Sustainability in transition. Principles for 
developing solutions. Routledge, London

Göpel M (2016) The great mindshift—how a new economic paradigm 
and sustainainability transformations go hand in hand. Springer, 
Heidelberg

Göpel M (2017) Shedding some light on the invisible. The transforma-
tion power of paradigm shift. In: Henfrey T, Maschkowski G, 
Penha-Lopes G (eds) Resilience, community action and social 
transformation. People, place, practice, power, politics and possi-
bility in transition. Permanent Publications, London, pp 113–140

Gunton RM, van Asperen EN, Basden A, Bookless D, Araya Y, Hanson 
DR, Goddard MA, Otieno G, Jones GO (2017) Beyond ecosys-
tem services: valuing the invaluable. Trends Ecol Evol 32:249–
257. https ://doi.org/10.1016/j.tree.2017.01.002

Hannis M (2017) After development? In defence of sustainabil-
ity. Glob Discourse 7:28–38. https ://doi.org/10.1080/23269 
995.2017.13004 04

Hansen T, Coenen L (2015) The geography of sustainability transitions: 
review, synthesis and reflections on an emergent research field. 
Environ Innov Soc Transit 17:92–109. https ://doi.org/10.1016/j.
eist.2014.11.001

Haxeltine A, Avelino F, Wittmayer JM, Kunze I, Longhurst N, Dumitru 
A, O’Riordan T (2017) Conceptualising the role of social innova-
tion in sustainability transformations. In: Backhaus J, et al. (eds) 
Social innovation and sustainable consumption. Research and 
action for societal transformation. Routledge, London, pp 12–25

Hinrichs CC (2014) Transition to sustainability: a change in think-
ing about food systems change? Agric Hum Values 31:143–155. 
https ://doi.org/10.1007/s1046 0-014-9479-5

Hoolohan C, McLachlan C, Larkin A (2019) ‘Aha’ moments in 
the water-energy-food nexus: a new morphological scenario 
method to accelerate sustainable transformation. Technol Fore-
cast Soc Change 148:119712. https ://doi.org/10.1016/j.techf 
ore.2019.11971 2

IFPRI (2016) Global Food System Index—Concept note. https ://www.
compa ct202 5.org/files /2015/07/WEF_NVA_Globa l_Food_Syste 
m_Index _Conce pt_Note.pdf. Accessed 31 Jan 2020

Jacques PJ, Jacques JR (2012) Monocropping cultures into ruin: the 
loss of food varieties and cultural diversity. Sustain 4:2970–2997. 
https ://doi.org/10.3390/su411 2970

Jahanyan AA, Azar A, Fard HD (2012) Utilising multi-aspectual under-
standing as a framework for ERP success evaluation. J Enterp 
Inf Manag 25:479–504. https ://doi.org/10.1108/17410 39121 
12651 51

Jochemsen H (2018) Towards a normative model for the practice of 
cooperation in development. In: Buijs GJ, Mosher AK (eds) The 
future of creation order, vol 2 order among humans: humanities, 
social science, and normative practices. Springer Nature, Cham, 
pp 283–303

Jochemsen H, Rademaker C (2019) Food Systems: how can the norma-
tive practice approach help toward a just and sustainable food 
system? In: de Vries M, Jochemsen H (eds) The normative nature 
of social practices and ethics in professional environments. IGBI 
Global, Hershey, Pennsylvania, pp 134–163

Jones RG (2014) Psychology of sustainability. An applied perspective. 
Routledge, New York

Kampelmann S, Kaethler M, Vickery Hill A (2018) Curating com-
plexity: an artful approach for real-world system transitions. 
Environ Innov Soc Transit 27:59–71. https ://doi.org/10.1016/j.
eist.2017.10.005

https://doi.org/10.1111/anti.12405
https://doi.org/10.1007/s10460-019-09917-2
https://doi.org/10.1007/s10460-019-09917-2
https://doi.org/10.1016/j.respol.2012.02.014
https://doi.org/10.1016/j.respol.2012.02.014
https://doi.org/10.1016/j.cosust.2016.09.004
https://doi.org/10.1016/j.cosust.2016.09.004
https://doi.org/10.1016/j.erss.2017.11.026
https://doi.org/10.1002/pan3.13
https://doi.org/10.1038/s41559-019-0978-z
https://doi.org/10.1038/s41559-019-0978-z
https://doi.org/10.1007/s11625-019-00701-z
https://doi.org/10.1016/j.tree.2017.01.002
https://doi.org/10.1080/23269995.2017.1300404
https://doi.org/10.1080/23269995.2017.1300404
https://doi.org/10.1016/j.eist.2014.11.001
https://doi.org/10.1016/j.eist.2014.11.001
https://doi.org/10.1007/s10460-014-9479-5
https://doi.org/10.1016/j.techfore.2019.119712
https://doi.org/10.1016/j.techfore.2019.119712
http://www.compact2025.org/files/2015/07/WEF_NVA_Global_Food_System_Index_Concept_Note.pdf
http://www.compact2025.org/files/2015/07/WEF_NVA_Global_Food_System_Index_Concept_Note.pdf
http://www.compact2025.org/files/2015/07/WEF_NVA_Global_Food_System_Index_Concept_Note.pdf
https://doi.org/10.3390/su4112970
https://doi.org/10.1108/17410391211265151
https://doi.org/10.1108/17410391211265151
https://doi.org/10.1016/j.eist.2017.10.005
https://doi.org/10.1016/j.eist.2017.10.005


886 Sustainability Science (2021) 16:869–887

1 3

Kibert CJ, Monroe MC, Peterson AL, Plate RR, Thiele LP (2011) 
Working towards sustainability: ethical decision-making in a 
technological world. Wiley, Oxford

Kibert CJ, Thiele L, Peterson, Monroe M (2012) The Ethics of Sustain-
ability. Portal Rio. https ://rio20 .net/wp-conte nt/uploa ds/2012/01/
Ethic s-of-Susta inabi lity-Textb ook.pdf. Accessed 15 Nov 2019

Kieft A, Harmsen R, Hekkert MP (2018) Towards ranking interven-
tions for technological innovations systems via the concept 
of leverage points. Technol Forecast Soc Change. https ://doi.
org/10.1016/j.techf ore.2018.09.021(In press)

Kläy A, Zimmermann AB, Schneider F (2015) Rethinking science for 
sustainable development: reflexive interaction for a paradigm 
transformation. Futures 65:72–85. https ://doi.org/10.1016/j.futur 
es.2014.10.012

Lamond D (2015) There is nothing so practical as a good the-
ory. J Manag Hist 21:394–396. https ://doi.org/10.1108/
JMH-03-2015-0024

Lawrence M (2013) Food fortification: the evidence, ethics, and poli-
tics of adding nutrients to food. Oxford University Press, Oxford

Leach M, Rockström J, Raskin P, Scoones I, Stirling AC, Smith A, 
Thompson J, Millstone E, Ely A, Arond E, Folke C, Olsson P 
(2012) Transform Innov Sustain Ecol Soc 17:11. https ://doi.
org/10.5751/ES-04933 -17021 1

Leventon J, Becker S, Zimmermann H, von Wehrden H (2019) Lev-
erage Points 2019: a transdisciplinary conference, inspiring 
change. GAIA 28:55–57. https ://doi.org/10.14512 /gaia.28.1.13

Loorbach D, Frantzeskaki N, Avelino F (2017) Sustainability tran-
sitions research: transforming science and practice for soci-
etal change. Annu Rev Env Resour 42:4.1–4.28. https ://doi.
org/10.1146/annur ev-envir on-10201 4-02134 0

Luederitz C, Abson DJ, Audet R, Lang DJ (2017) Many pathways 
toward sustainability: not conflict but co-learning between transi-
tion narratives. Sustain Sci 12:393–407. https ://doi.org/10.1007/
s1162 5-016-0414-0

Mandle CE (2019) Managing complexity in social systems. Leverage 
points for policy and strategy. Springer Nature, Cham

Marchese D, Reynolds E, Bates ME, Morgan H, Spierre Clark S, 
Linkov I (2018) Resilience and sustainability: similarities and 
differences in environmental management applications. Sci 
Total Environ 613–614:1275–1283. https ://doi.org/10.1016/j.
scito tenv.2017.09.086

Mathevet R, Bousquet F, Raymond C (2018) The concept of steward-
ship in sustainability science and conservation biology. Biol Con-
serv 217:363–370. https ://doi.org/10.1016/j.bioco n.2017.10.015

McGowan PJK, Stewart GB, Long G, Grainger MJ (2019) An imperfect 
vision of indivisibility in the sustainable development goals. Nat 
Sustain 2:43–45. https ://doi.org/10.1038/s4189 3-018-0190-1

Meadows D (1999) Leverage points—places to intervene in systems. 
The Sustainability Institute, Hartland

Meadows D (2008) Thinking in systems: a primer. Chelsea Green, 
Hartford

Mino T, Kudo S (eds) (2020) Framing in sustainability science. 
Springer, Singapore

Murray S, Koehring S (2018) Fixing food 2018. Best practices towards 
the sustainable development goals. The Economist Intelligence 
Unit with the Barilla Center for Food & Nutrition. https ://www.
baril lacfn .com/en/food_susta inabi lity_index / Accessed 31 Jan 
2020

Neufeld LM, Baker S, Garrett GS, Haddad L (1019S) Coverage and 
utilization in food fortification programs: critical and neglected 
areas of evaluation. J Nutr 147:1015S–1019S. https ://doi.
org/10.3945/jn.116.24615 7

O’Brian K (2018) Is the 1.5 °C target possible? Exploring the three 
spheres of transformation. Curr Opin Environ Sustain 31:153–
160. https ://doi.org/10.1016/j.cosus t.2018.04.010

Osmundson TC, Amundsen VS, Alexander KA, Asche F, Bailey J, 
Finstad B, Olsen MS, Hernández K, Salgado H (2020) The oper-
ationalisation of sustainability: sustainable aquaculture produc-
tion as defined by certification schemes. Glob Environ Change 
60:102025. https ://doi.org/10.1016/j.gloen vcha.2019.10202 5

Patterson J, Schulz K, Vervoort J, van der Hel S, Widerberg O, Adler C, 
Hurlbert M, Anderton K, Sethi M, Barau A (2017) Exploring the 
governance and politics of transformations towards sustainabil-
ity. Environ Innov Soc Transit 24:1–16. https ://doi.org/10.1016/j.
eist.2016.09.001

Raworth K (2017) A doughnut for the anthropocene: humanity’s com-
pass in the 21st century. Lancet Planet Health 1:PE48–PE49. 
https ://doi.org/10.1016/S2542 -5196(17)30028 -1

Raworth K (2019) Hive mind! What’s the 8th way to think like a 21st 
century economist? https ://www.kater awort h.com/2019/06/06/
hive-mind-whats -the-8th-way-to-think -like-a-21st-centu ry-econo 
mist/. Accessed 15 Nov 2019 

Rees WE, Wackernagel M (2013) The shoe fits, but the footprint 
is larger than earth. PLoS Biol 11:e1001701. https ://doi.
org/10.1371/journ al.pbio.10017 01

Ribeiro PF, Polinder H, Verkerk MJ (2012) Planning and designing 
smart grids: philosophical considerations. IEEE Technol Soc 
Mag 31:34–43. https ://doi.org/10.1109/MTS.2012.22117 71

Robinson L (2019) 18 ways to intervene in a system. https ://www.enabl 
ingch ange.com.au/syste ms.php. Accessed 10 Aug 2020

Rockström J, Edenhofer O, Gaertner J, DeClerck F (2020) Planet-
proofing the global food system. Nat Food 1:3–5. https ://doi.
org/10.1038/s4301 6-019-0010-4

Sachs JD, Schmidt-Traub G, Mazzucato M, Messner D, Nakicenovic 
N, Rockström J (2019) Six transformations to achieve the sus-
tainable development goals. Nat Sustain 2:805–814. https ://doi.
org/10.1038/s4189 3-019-0352-9

Santika W, Anisuzzaman M, Bahri P, Rupf G, Shafiullah GM, Urmee 
T (2019) From goals to joules: a quantitative approach to inter-
linkages between energy and the sustainable development goals. 
Energy Res Soc Sci 50:201–214. https ://doi.org/10.1016/j.
erss.2018.11.016

Schlaile MP, Urmetzer S, Blok V, Andersen AD, Timmermans J, Muel-
ler M, Fagerberg J, Pyka A (2017) Innovation systems for trans-
formations towards sustainability? Tak Norm Dimens Seriously 
Sustain 9:2253. https ://doi.org/10.3390/su912 2253

Schot J, Kanger L (2018) Deep transitions: Emergence, acceleration, 
stabilization and directionality. Res Pol 47:1045–1059. https ://
doi.org/10.1016/j.respo l.2018.03.009

Scoones I, Leach M, Newell P (eds) (2015) The politics of green trans-
formations. Routledge, Abingdon

Scoones I, Stirling A, Abrol D, Atel J, Charli-Joseph L, Eakin H, Ely A, 
Olsson P, Pereira L, Priya R, van Zwanenberg P, Yang L (2018) 
Transformations to sustainability, STEPS Working Paper 104. 
STEPS Centre, Brighton

Sidford H, Frasz A (2016) Beyond green: the Arts as a catalyst for sus-
tainability. Salzburg Global Seminar, Session Report 561, Salz-
burg, Austria. https ://www.salzb urggl obal.org/news/lates t-news/
artic le/beyon d-green -the-arts-as-a-catal yst-for-susta inabi lity-1.
html. Accessed 10 Aug 2020

Steel D (2015) Philosophy and the precautionary principle: science, 
evidence and environmental policy. Cambridge University Press, 
Cambridge

Stumpf KH, Baumgärtner S, Becker CU, Sievers-Glotzbach S (2015) 
The justice dimension of sustainability: a systematic and gen-
eral conceptual framework. Sustain 7:7438–7472. https ://doi.
org/10.2139/ssrn.25793 46

Theos (2010) Wholly living. A new perspective on international devel-
opment. Theos, CAFOD, Tearfund, London

TWI2050-The World in 2050 (2018) Transformations to Achieve the 
Sustainable Development Goals. Report prepared by The World 

http://rio20.net/wp-content/uploads/2012/01/Ethics-of-Sustainability-Textbook.pdf
http://rio20.net/wp-content/uploads/2012/01/Ethics-of-Sustainability-Textbook.pdf
https://doi.org/10.1016/j.techfore.2018.09.021
https://doi.org/10.1016/j.techfore.2018.09.021
https://doi.org/10.1016/j.futures.2014.10.012
https://doi.org/10.1016/j.futures.2014.10.012
https://doi.org/10.1108/JMH-03-2015-0024
https://doi.org/10.1108/JMH-03-2015-0024
https://doi.org/10.5751/ES-04933-170211
https://doi.org/10.5751/ES-04933-170211
https://doi.org/10.14512/gaia.28.1.13
https://doi.org/10.1146/annurev-environ-102014-021340
https://doi.org/10.1146/annurev-environ-102014-021340
https://doi.org/10.1007/s11625-016-0414-0
https://doi.org/10.1007/s11625-016-0414-0
https://doi.org/10.1016/j.scitotenv.2017.09.086
https://doi.org/10.1016/j.scitotenv.2017.09.086
https://doi.org/10.1016/j.biocon.2017.10.015
https://doi.org/10.1038/s41893-018-0190-1
https://www.barillacfn.com/en/food_sustainability_index/
https://www.barillacfn.com/en/food_sustainability_index/
https://doi.org/10.3945/jn.116.246157
https://doi.org/10.3945/jn.116.246157
https://doi.org/10.1016/j.cosust.2018.04.010
https://doi.org/10.1016/j.gloenvcha.2019.102025
https://doi.org/10.1016/j.eist.2016.09.001
https://doi.org/10.1016/j.eist.2016.09.001
https://doi.org/10.1016/S2542-5196(17)30028-1
https://www.kateraworth.com/2019/06/06/hive-mind-whats-the-8th-way-to-think-like-a-21st-century-economist/
https://www.kateraworth.com/2019/06/06/hive-mind-whats-the-8th-way-to-think-like-a-21st-century-economist/
https://www.kateraworth.com/2019/06/06/hive-mind-whats-the-8th-way-to-think-like-a-21st-century-economist/
https://doi.org/10.1371/journal.pbio.1001701
https://doi.org/10.1371/journal.pbio.1001701
https://doi.org/10.1109/MTS.2012.2211771
http://www.enablingchange.com.au/systems.php
http://www.enablingchange.com.au/systems.php
https://doi.org/10.1038/s43016-019-0010-4
https://doi.org/10.1038/s43016-019-0010-4
https://doi.org/10.1038/s41893-019-0352-9
https://doi.org/10.1038/s41893-019-0352-9
https://doi.org/10.1016/j.erss.2018.11.016
https://doi.org/10.1016/j.erss.2018.11.016
https://doi.org/10.3390/su9122253
https://doi.org/10.1016/j.respol.2018.03.009
https://doi.org/10.1016/j.respol.2018.03.009
https://www.salzburgglobal.org/news/latest-news/article/beyond-green-the-arts-as-a-catalyst-for-sustainability-1.html
https://www.salzburgglobal.org/news/latest-news/article/beyond-green-the-arts-as-a-catalyst-for-sustainability-1.html
https://www.salzburgglobal.org/news/latest-news/article/beyond-green-the-arts-as-a-catalyst-for-sustainability-1.html
https://doi.org/10.2139/ssrn.2579346
https://doi.org/10.2139/ssrn.2579346


887Sustainability Science (2021) 16:869–887 

1 3

in 2050 initiative. International Institute for Applied Systems 
Analysis (IIASA), Laxenburg, Austria. https ://iiasa .ac.at/web/
home/resea rch/twi/Repor t2018 .html. Accessed 10 Aug 2020

Thompson RC, Moore CJ, vom Saal FS, Swan SH (2009) Plastics, the 
environment and human health: current consensus and future 
trends. Philos Trans R Soc Lond B Biol Sci 364:2153–2166. 
https ://doi.org/10.1098/rstb.2009.0053

van Dooren C, Bosschaert T (2013) Developing and disseminating a 
foodprint tool to raise awareness about healthy and environmen-
tally conscious food choices. Sustain Sci Pract Pol 9:70–82. https 
://doi.org/10.1080/15487 733.2013.11908 116

Weiser A, Lutz LM, Lang DJ, Kümmerer K (2017) Acknowledging 
temporal diversity in sustainability transformations at the nexus 
of interconnected systems. J Clean Prod 162:273–285. https ://
doi.org/10.1016/j.jclep ro.2017.06.039

Wiedmann T (2016) Impacts embodied in global trade flows. In: 
Clift R, Druckman A (eds) Taking stock of industrial ecology. 
Springer, Cham, pp 159–180

Wigboldus S (2016) Ten types of social innovation—a brief discus-
sion paper. Wageningen Centre for Development Innovation, 
Wageningen

Wigboldus S (2018) To scale or not to scale—that is not the only ques-
tion. Rethinking the idea and practice of scaling innovations for 

development and progress. Ph.D. thesis. Wageningen University 
& Research, Wageningen, the Netherlands

Wigboldus S, Klerkx L, Leeuwis C, Schut M, Muilerman S, Jochem-
sen H (2016) Systemic perspectives on scaling agricultural 
innovations. A review. Agron Sustain Dev 36:46. https ://doi.
org/10.1007/s1359 3-016-0380-z

Wigboldus S, Nigten V, Altaf A (2019) Synthesis of a consultative 
stocktaking process to inform The Dutch DGIS Strategic Knowl-
edge and Innovation Agenda in relation to SDG2. Food & Busi-
ness Knowledge Platform, the Hague

Winfield MJ, Basden A (2006) Elicitation of highly interdisciplinary 
knowledge. In: Strijbos S, Basden A (eds) In search of an integra-
tive vision for technology. Interdisciplinary studies in informa-
tion systems. Springer, New York, pp 63–78

Zodhiates S (2008) Hebrew-greek key word study bible-KJV. AMG 
Publishers, Chattanooga

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://iiasa.ac.at/web/home/research/twi/Report2018.html
https://iiasa.ac.at/web/home/research/twi/Report2018.html
https://doi.org/10.1098/rstb.2009.0053
https://doi.org/10.1080/15487733.2013.11908116
https://doi.org/10.1080/15487733.2013.11908116
https://doi.org/10.1016/j.jclepro.2017.06.039
https://doi.org/10.1016/j.jclepro.2017.06.039
https://doi.org/10.1007/s13593-016-0380-z
https://doi.org/10.1007/s13593-016-0380-z

	Towards an integral perspective on leveraging sustainability transformations using the theory of modal aspects
	Abstract
	Introduction
	Issues in integral perspectives on sustainability transformations
	The potential and limitations of the leverage points approach
	The potential contribution of the theory of modal aspects
	Outline of this paper

	The theory of modal aspects and its view on sustainability
	Essential features of the theory of modal aspects
	Box 1: How a view of reality informs a view of normativity
	The theory of modal aspects as an analytical approach
	An integrated perspective on sustainability

	Box 2: Deepening the meaning of sustainability
	Illustrating the theory of modal aspects as an analytical framework: the case of food system transitions to sustainability
	Expanding views on sustainable food systems
	Organising food system elements through the theory of modal aspects

	Comparison and identifying opportunities for mutual enrichment of leverage points and modal aspects
	Comparing leverage points and modal aspects
	Opportunities for complementarity and mutual enrichment

	Discussion
	Responding to the need for consistently integral perspectives
	A way to engage with complexity without getting lost in it
	A way to engage with normativity in transition processes
	A way to foster constructive debate
	Towards consistently integral guidance in sustainability governance

	Conclusions
	Acknowledgements 
	References




