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1 Introduction

Agroecology is now widely advocated as an alternative para-
digm to industrial agriculture (Giraldo, 2019; Kremen et al.,
2012; Rausser et al., 2019). In discussions about international
agricultural research to increase food security and well-being,
however, agroecology is contested. Box 7 defines agroecol-
ogy as used in this opinion piece. On the one hand, a grow-
ing number of farmers, consumer groups and multilateral
agencies are committed to agroecology (Bellon and Ollivier,
2018; Frison, 2020; Mier y Terdn Giménez Cacho et al., 2018).
For agriculture to become more sustainable, as they argue,
farmers require greater independence from external inputs,
and advance circular agriculture (Harris et al., 2019; HLPE,
2019; IAASTD, 2009). On the other hand, some researchers,
governments and private sector actors argue for the intensi-
fication of agriculture through different versions of a Green
Revolution (Buckwell et al., 2014; Levidow, 2018; World Bank,
2008). Both sides seek means to feed a growing population.
Yet, their conclusions about the right technologies, business
models or trade policies to achieve this goal differ (Foran et
al., 2014). In this position paper, | explore the value of agro-
ecology to support the transformation of agriculture and
food systems to deliver food, health and well-being within
planetary boundaries (Hatt et al. 2016; Gliessman, 2011).
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The perspective offered in this article is informed by my
work with one major stakeholder among the many inter-
national agricultural research organisations, the CGIAR
(Consultative Group on International Agricultural Research).
Organised in 15 centres with offices in over 70 countries, the
CGIAR s the largest global research partnership dedicated to
poverty reduction, food and nutrition security, and environ-
mental health (CGIAR, 2015; ISPC, 2013). Though it is only one
such organisation, the CGIAR has far-reaching ripple effects
that can be seen in national agricultural research and exten-
sion organisations in Africa, Asia and Latin America. Current-
ly, the CGIAR is undergoing a comprehensive organisational
change towards ‘One’ CGIAR3. This reform provides an oppor-
tunity to bring agroecology principles to the fore in helping
to guide the formulation of research questions, innovation
and partnerships. Thus far, however, the conversation about
how to better integrate agroecology into the CGIAR has been
on the individual level rather than institutional.

In this invited paper, | analyse why this conversation
about agroecology is not happening at a broader level, using
the CGIAR as an entry point to this discussion. | further present
five contributions agroecology offers international agricultur-
al research to move towards more sustainable agriculture and
improved food systems, especially when being adopted as an

*  The reform to transition to‘One’ CGIAR aims to accelerate progress in key
areas where innovation is needed, and as a result, deliver faster and more
effectively on the SDGs by 2030. Essential changes shall lead to a unified
governance, institutional integration, new research modalities, country
engagement, and funding. For details see www.cgiar.org
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Agroecology is an inter- and transdisciplinary science that studies the ecology of agriculture and food system to derive
general principles about sustainable production, processing, consumption and disposal of food and non-food products. It
generates evidence that helps developing equitable, ecologically sustainable, resilient farm and food systems delivering
food and nutrition, fibre, energy and ecosystem services. In recent years, it has become useful to distinguish between
agroecology as a science, a social movement that advocates for agroecological transitions of farms and food systems, and
an agricultural practice on farms, informed by agroecological principles. Several community-based initiatives (such as the
international peasant’s movement La Via Campesina) and international organisations defined these agroecological
principles. In 2019, the High-Level Panel of Experts at the Committee on World Food Security (CFS), see HLPE, 2019,
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expanded FAO's ten elements into 13 principles under three major categories:
1. Improve resource efficiency (recycling of nutrients in biomass, reduction of external inputs);
2. Strength and resilience (improving soil health, animal health, biodiversity, enhance synergies and economic diversifi-

cation),

3. Secure social equity and responsibility (enhance co-creation, social values and diets, improve fairness, enhance
connectivity, strength and land use and natural resource governance, ensure participation).
In short: Agroecology is the ecology of sustainable agriculture and food systems (Altieri, 1995).

BOX 1
Defining agroecology

overarching framework. In moving forward, | propose an open
dialogue between the CGIAR and agroecology advocates, a
multi-actor research platform and active policy engagement
to strengthen agroecology principles in national and region-
al development plans. International agricultural research
re-oriented in this way can undoubtedly be at the forefront
of improving the sustainability of agriculture and nutrition
with due respect for planetary boundaries.

2 The problem

Agroecology is not new to the CGIAR. There is an array of
excellent research that resonates with agroecology and its
principles, including pre-existing studies. Take early soil
microbial research of TSBF (Tropical Soil Biology and Fertil-
ity Program) that was later merged into CIAT (International
Center for Tropical Agriculture), for example, or research
to close nutrient flows on smallholder farms (Bekunda and
Woomer, 1996). Researchers understood soil health compre-
hensively and contributed directly to today’s agroecology
paradigm. Also widely recognised are the cereal-legume
inter-cropping systems developed by IITA (International
Institute for Tropical Agriculture) in West Africa, biological
pest control, and methods for better crop-livestock integra-
tion by ICRISAT (International Crops Research Institute for the
Semi-Arid Tropics) in southern Africa to improve soil fertility,
human nutrition and income (Homann-Kee Tui et al., 2020).
Early versions of agroforestry research at World Agroforestry
investigated biological processes to improve the function-
ality of managed ecosystems (Steppler and Nair, 1988). Other
examples include research on perennial grains (Rogé et al.,
2017), trade-off analysis between the use of crop residue bio-
mass (Tittonell et al., 2015), and recently, barriers to the agro-
ecological transition of countries, such as Nicaragua (Schiller
et al., 2020). Research on landscape restoration has been
implicitly organised around agroecological principles. More-
over, the CGIAR has gradually expanded its research agenda
from crops to natural resource management and policies
(Harwood et al., 2006). Today, researchers in several CGIAR
Research Programs support a transition to sustainable

agriculture with knowledge, tools and capacity develop-
ment that complies with agroecology (see for example FAO,
2015).

Given the remarkable development outcomes achiev-
able from such research, what then is the source of the
controversy that divides the international agricultural
research community over the adoption of agroecological
principles? One source is programmatic: there is a long-
held approach that advocates agricultural intensification
as a means to support global food and security. Although
overly simplified, this Neo-Malthusian justification (Demont
et al,, 2007) considers increased farm productivity a central
pathway to food and nutrition security. This thinking often
leads back to research aimed at improving food crops to
result in higher yields, which is one of the founding princi-
ples of the first generation of CGIAR centres. This is not to
say that crop improvement has lost relevance. Current yield
levels of maize, wheat, rice would be impossible without
cutting-edge crops research. Researchers have developed
food crops resistant to abiotic and biotic stresses, produc-
tive livestock breeds and multipurpose trees that provide
farmers with additional income. But closing yield gaps
through the improvement of farm commodities alone - as
many researchers have argued before —is not a sure means
by which the world meets nutritional demands of 9 billion
people by 2050 (Blesh et al., 2019; Pretty, 1995; Pretty et al.,
2003).

Moreover, crop improvement alone will not make food
systems more just and ecologically sustainable. There are
also issues of distributional barriers (UNDP, 2016), food loss
and waste (Sheahan and Barrett, 2017), land health (Stevens,
2015), agrobiodiversity (Bailey, 2016), and the feasibility of
policy measures to consider when transforming food systems
towards greater sustainability and fairness. Yet, the focus on
closing yield gaps often dominates the conversation about
agricultural development in low- and middle-income coun-
tries. Therefore, IPES-Food (2016) identifies eight pertinent
lock-ins that keep agricultural and agricultural research
from supporting more fundamental farm and food system
transformations.
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Secondly, there are arguments about the ‘right’ agricul-
tural technology. One division between agroecology and the
CGIAR is around Genetically Modified Organisms — GMOs
(Altieri, 2001). The CGIAR is seen as a stronghold of GMO
research, rooted in the Green Revolution (Holt-Giménez
and Altieri, 2013). Many in the agroecology movement reject
GMOs as a means of improving crops and livestock. Also, up
for debate is the difference in opinion about biofortification
to combat micronutrient deficiencies in humans rather than
system-based nutritional improvements (Tan et al., 2020). In
that ‘tug of war’ between the schools of thought, agroecology
and sustainable intensification seem two incompatible con-
cepts (for details see Bernard and Lux, 2017).

Third, international agricultural research is conducted
through a series of steps: discovery, proof of concept, piloting
and scaling. Discovery research is highly specialised, but the
later stages require both technical accuracy and social inno-
vation, and thus are more multidisciplinary and applied in
nature. Crop improvement through breeding may success-
fully increase the adaptability of a plant to a particular envi-
ronment. But that crop also requires an enabling household
economy, human aspiration, seed systems, market institu-
tions and agricultural policies to unlock its genetic potential.
Interdisciplinary research that assesses relations between
crop physiology, soils, human nutrition and household
economy (see for example Barrett and Bevis, 2015) are hardly
done. Workplace pressure limits the time for reflection - or
what Lamine and Dawson (2018) call ‘relational reflexivity’.

Fourth, specialised research without integration leads
to fragmentation where holistic views of development chal-
lenges are most needed. Such fragmentation hinders rather
than supports transitions towards sustainable farm and food
systems. Driven by the political economy supporting technol-
ogy fixes, it also reinforces technical innovation from top-to-
bottom, an approach the agroecology and the farmer-first
movements reject (see Chambers et al., 1989; Scoones and
Thompson, 1994, 2009). As a consequence, adoption rates
of agricultural technologies remain low.

Fifth, low levels of technology adoption on the part

of farmers has fundamental implications for impact.
Compartmentalisation also reduces the ability of research
to effectively address socio-ecological fragilities in some
parts of the CGIAR mandate regions, especially in the Horn
of Africa, West Africa and parts of South-East Asia. Moreover,
there is relatively little awareness of the external effects
that some agricultural technologies generate. Impact
studies motivated by accountability rather than learn-
ing focus on crop yields, farm productivity and economic
benefits. Less emphasis is put on environmental and social
impacts. Although the impact agenda has widened in
recent years, it is still too narrow for many advocating for
agroecology.
Several of these divisions are resolvable (e.g. agreeing on
unified outcome targets, strategies to improve adoption and
impact), settling others is more complicated (e.g. defining the
‘right” technology). For more information on concerns across
these five domains see, for example, Hall et al., 2003 and
Leeuwis et al., 2018.

3 Contributions

Agroecology offers international agricultural research a frame-
work to improve the effectiveness and efficiency of research.
Some aspects of this framework will strengthen the ecological
foundations of agriculture; others draw attention to the social
and political processes in areas where change is most needed
to support sustainability. Five of these contributions stand out.

a) Unifying vision based on joint values

The first significant contribution that agroecology offers

to international agricultural research is a means for critical

reflection of the social norms and human values that under-
pin sustainable agriculture and food systems. Contributions
include the focus on:

e ‘Multifunctionality’ of agriculture, food and environmen-
tal services, where food-producing landscapes can also
serve as a harbour for biodiversity, as well as for cultural
heritage - obvious but cannot be taken for granted.

e ‘Equity’, especially as related to fair trade, climate justice,
food sovereignty.

* ‘Energy and resource efficiency’, especially with regard
to fossil fuels, by increasing optimisation of ecological
processes and circular resource economies.

e ‘Holistic transition concepts’ that recognise the linkages
between farming practices, value chain actions, consumer
behaviour and policies and politics, all linked through
actors with explicit but often invisible power dynamics
(Bezner Kerr et al., 2019).

e ‘Pluralism’, recognition of diversity in decision-making
within the international agricultural research community,
recognising the value of cultural diversity, gender and
knowledge. Seeking diversity in technical and social
solutions.

b) Unlocking synergies

The second significant contribution of agroecology recog-

nises the complexity of farm and food systems and helps

to operationalise it in lab and field research. Agroecology
approaches:

e ‘Provide a multi-level perspective’ that allows seeing the
back- and forward linkages between people, technol-
ogies and development outcomes on farms and in soci-
eties. Also, such a perspective helps to analyse trade-
offs and identify synergies supporting agroecological
transitions.

* ‘Promote defragmentation” the systems-orientation of
agroecology weaves components of farm enterprises
together, such as ‘One Health’ concepts do when seeking
to improve synergies between the health of soils, plants,
animals and humans on farms.

e ‘Advocate for geographical diversification” by working
on geographically interconnected agriculture challenges
in the Global South and the Global North in tandem;
research to support global policy coherence is such an
example.

e ‘Embrace multidisciplinary’ by involving both biophysical
and social sciences to better understand the complexity
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of transitions towards sustainable farming, especially
during piloting and scaling.

* ‘Improve the Theory of Change’ supporting a flexible,
learning-oriented approach addressing political and
economic power locks-in, especially in view of scaling
the impact of technologies and knowledge.

¢) Improving priority setting

Thirdly, agroecology helps to identify entry- and leverage

points that support farm and food system transitions and help

to broaden research and development partnerships between
public organisations, the private sector and the sustainable
agriculture and food movements. Agroecology helps to:

¢ ‘ldentify and address knowledge gaps’ across all science
domains, ranging from crop biology to food policies,
commodity markets, consumers and human behaviour
(Bellamy and loris, 2017).

e ‘Advance the co-design of research and co-creation of
knowledge’, as promoted by Bergez et al. (2019) or Page
et al. (2016), which will ensure that from the very begin-
ning of a research initiative farmers on the ground bring
their experience to the research process, improve the
design and uptake of technologies, and help research to
learn from social movements for scaling science-based
technical, economic, social or policy-related solutions.

* ‘Increase return on investment’, in other words, agro-
ecology would not only make research more applicable
but increase the return on investment of funders — mainly
development-oriented agencies measuring direct impact
on poverty reduction, food and nutrition security and
food sovereignty.

e ‘Expand sustainability benchmarks’ informed by the
elements of agroecology (see Box 1) to derive better cri-
teria for ex-ante impact assessments and improved
prognoses of benefits of development interventions.

e ‘Reorganise division of labour’ and set criteria for effective
partnerships, especially when developing agroecological
pilot programs and when making scaling efforts.

d) Tracking impact rigorously

While a unifying vision and joint values ‘to do the right thing’,

this fourth contribution of agroecology is critical for ‘doing

things right’. Contributions include:

e ‘Alignment of impact assessment criteria and indica-
tors’ with the multiple functions of agriculture, rigorous
impact assessment against SDGs and planetary
boundaries.

e ‘Expansions of development outcome indicators’. Ap-
plying an agroecological perspective to impact assess-
ments will widen assessment domains and indicators
beyond the farm into society where production links
with processing, trade and consumption.

* ‘Integrated metrics framework’ to assess the impact of
technologies and practices concerning sustainability
outcomes.

e ‘Assessments of negative externalities’, undesirable con-
sequences of agricultural intensification and preventing
the external cost of sustainable intensification.

e ‘Learn from failed development’, assess with rigour tech-
nology failures, and assess dis-adoption of technologies
(see, for example, Simtowe and Mausch, 2018).

e) Broadening accountability

Finally, through agroecology international agricultural

research received inputs towards additional performance

management criteria.

e ‘Expand the definition of stakeholders’, for example, by
multilateral, civil society organisations or the global
peasant movement and consumer groups, all equipped
with leverage and multiplier potential at the national
and regional level.

e ‘Embrace social business and social entrepreneurship’
(for examples see World Bank, 2012), based on new
accountability standards contribute to new business
models, including versions of fair-trade.

e ‘Progress citizen-led collaboration’; although no blueprint
for positive outcomes (Gaventa and Barrett, 2010), part-
nerships with consumer groups and farmer organisations
are essential, for example, when developing product
profiles for new food crop varieties — their knowledge
and needs should figure into CGIAR's priorities for the
future. Such citizen-led partnerships also build on excel-
lent farmer-participatory research done with partners
from the CGIAR in the past.

e ‘Improved performance’ through impact evaluation that
involves multiple users of technologies, direct, quanti-
tative feedback to strengthen impact pathways (Springer-
Heinze et al., 2003).

e ‘Improve economic efficiency’; although a good cost-
benefit ratio (Raitzer and Kelley, 2008), there is room to
improve through better-informed decisions about re-
source allocation to research projects in line with over-
arching sustainability targets.

Delivering on the mission of the CGIAR requires integrated
thinking during the formulation of development results, the
innovation needed to achieve results, along with the research
questions, partnerships and management procedures to
manage highly complex innovation processes. While only
a few would disagree with the overarching areas where
the impact is urgently needed, the science of agroecology
helps to specify lower-level targets better connected to the
agroecology principles. Finally, an agroecology framework
enables a more universally shared commitment to interna-
tional agricultural research delivering development results,
and compliance of research with overarching sustainability
targets. In other words, by doing the right thing right, the
scaling performance of sustainability outcomes increases.

4 |nstitutional innovation

As agroecology gains traction, the ‘what next’ question
shifts in the foreground. It should not come as a surprise that
| argue for a bold move to integrate agroecology into interna-
tional agricultural research more explicitly and visibly. Each
of the actors in international agricultural research must find



Hauser (2020) - LANDBAUFORSCH - J Sustainable Organic Agric Syst - 70(2):49-55 53

its way in doing so. Among the many strategic moves the
international agricultural research community could take,
| present three.

First, itis time for the CGIAR and agroecology proponents
to change mindsets and beliefs to engage more actively in
unbiased, impartial conversations about the utility of agro-
ecology as a framework for ending hunger by 2030 - using
science to transform food, land and water systems amidst a
climate crisis. Fundamental questions are: What is the pur-
pose of agricultural transformation? What are the preferred
models for supporting the transitions? Who should govern
agricultural research to support transitions? Although these
questions create friction between the different schools of
thought (for its multilateral dimensions see Duncan and
Claeys, 2018), the international agricultural research organisa-
tions —and the CGIAR - must have an open conversation with
development partners and funders about agroecology and
its paradigmatic fundamentals. Such a conversation will not
only encourage a shared understanding of agroecology and
offer evidence to support a comprehensive agroecological
narrative (for a debate on narratives see Rivera-Ferre, 2018).
It also avoids what Taylor (2018) calls a depoliticised debate
about technological fixes, and places questions around
social norms, institutions and politics more prominently
on the research agenda. Also, such conversations can help
bring up to date the lower-level targets of the CGIAR results
framework, especially regarding the reduction of the carbon
footprint of food production, the integration of resource
flows on farms and landscapes and between urban and rural
areas, support towards circular agriculture, dietary diversity
and equity in local and global food economies. Finally, such
conversations enable all those criticising the CGIAR to see a
good share of strategic public research already aligned with
global sustainability targets.

Second, the CGIAR could initiate a multi-actor platform
aimed at progressing the science of agroecology, in coopera-
tion with FAO and other key partners. As done at CGIAR
platforms (e.g. ‘Excellence in Breeding’, ‘Gender’ and ‘Big
Data’), researchers would work with development partners to
support agroecology at the national, regional and global level.
One benefit of such a platform would be the mainstreaming of
agroecology principles in research and outreach. Such a plat-
form aids in developing a shared research agenda, providing
methodological support to research programs implemented
by several CGIAR centres and partners, helping to integrate
research insights into agricultural advisory services, and
assists in steering the international policy discourse to sup-
port transitions towards sustainable farm and food systems.

Third, as Nelson (2020) suggests, much tighter linkages
between agroecological practices, international agricultural
research and multilateral policy processes are needed. These
include coordination with the UN Committee on World Food
Security (CFS), the International Panel of Experts on Sustain-
able Food Systems (IPES-Food), and TEEB for Agriculture and
Food. Undoubtedly, international agricultural research can
underpin policy reforms with evidence.

Yet, it would be wrong to rebrand the CGIAR into an
‘agroecology research consortium’ (see also Mockshell and

Kamanda, 2018). There are also many good reasons for main-
taining, and in some areas intensifying compartmentalised
disciplinary research with a comparative advantage - be it in
the field of genetic improvement of crops and livestock, or
experiments to understand the decision-making of farmers.
But the future focus of research must be less onisolating prob-
lems and more on spearheading innovation through inte-
grating new technologies with social innovation in coopera-
tion with bridging agents and multipliers.

What are the benefits of the three strategic moves for
farmers, countries and the international community? Over-
all, I anticipate greater food sovereignty as being demanded
by many social movements and local communities. In my
opinion, agroecology principles applied in research provide
evidence-based strategies for three major transitions. The
first aims to increase the well-being of farmers through agri-
culture, and to strengthen the resilience of small farms to
shocks, especially during protracted crises — including those
caused by COVID-19 - and in fragile environments. To many
farmers in these environments, sustainable agriculture is a
livelihood and a safety net at the same time. The second is to
ensure that transitions to commercial, market-oriented agri-
culture become complies with SDG targets. The third support
shifts from resource depleting food production to circular
agriculture within planetary boundaries. This concerns the
Global South and the Global North equally. All three transi-
tions are critical for moving towards sustainable food systems
in countries and regions where the CGIAR conducts research.

5 Conclusion

In conclusion, agroecology should provide direction to
the One CGIAR reform, but the recommendations put forth
would be applicable for many others engaging in interna-
tional agricultural research. If done well, research informed
by agroecology guides quests for transforming agriculture
and food systems towards sustainability. Although some may
object, in my perspective, the question is not whether inter-
national agricultural research should adopt a unified position
on agroecology or self-claim its promotion on opportunistic
grounds. Instead, the science of agroecology offers evidence
to advance the needed farm and food system transitions.
With strong regional programs and country offices in Af-
rica, Asia, Latin America, Europe and the USA, the CGIAR is
in a strategic position to offer such support. But for realising
this potential, a paradigm shift towards agroecology is indis-
pensable. The ongoing CGIAR reform is an unprecedented
opportunity for nudging this shift.

Disclaimer

This viewpoint is my personal and does not necessarily
reflect opinions the author’s employer, donors and research
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Hauser (2020) - LANDBAUFORSCH - J Sustainable Organic Agric Syst - 70(2):49-55

Acknowledgements

The author thanks Andre van Rooyen, Kai Mausch, Anthony
Whitbread, the editor and two anonymous reviewers for their
valuable suggestions to improve the arguments articulated in
this article.

REFERENCES

Altieri MA (2001) Genetically engineered crops: Separating the myths from
the reality. Bull Sci Techn Soc 21(2):130-146, doi:10.1177%2F02704676
0102100207

Altieri MA (1995) Agroecology: The science of sustainable agriculture. 2nd
Edition. London: Intermediate Technology Publications, 433 p

Bailey A (ed) (2016) Mainstreaming agrobiodiversity in sustainable food
systems: Scientific foundations for an agrobiodiversity index - sum-
mary [online]. Rome: Bioversity International, 32 p. Retrieved from
<https://www.bioversityinternational.org/fileadmin/user_upload/
campaigns/CBD/Mainstreaming_Agrobiodiversity_Sustainable_
Food_Systems_Summary.pdf> [at 7 Dec 2020]

Barrett CB, Bevis LEM (2015) The self-reinforcing feedback between low
soil fertility and chronic poverty. Nat Geosci 8:907-912, doi:10.1038/
ngeo2591

Bekunda MA, Woomer PL (1996) Organic resource management in banana-
based cropping systems of the Lake Victoria Basin, Uganda. Agric
Ecosyst Environ 59(3)171-180, doi:10.1016/0167-8809(96)01057-2

Bellamy AS, loris AAR (2017) Addressing the knowledge gaps in agroecology
and identifying guiding principles for transforming conventional agri-
food systems. Sustainability 9(3):330, doi:10.3390/su9030330

Bellon S, Ollivier G (2018) Institutionalizing agroecology in France: Social
circulation changes the meaning of an idea. Sustainability 10(5):1380,
doi:10.3390/5u10051380

Bergez JE, Audouin E, Therond O (eds) (2019) Agroecological transitions:
From theory to practice in local participatory design. Cham: Springer,
335 p, d0i:10.1007/978-3-030-01953-2

Bernard B, Lux A (2017) How to feed the world sustainably: an overview of the
discourse on agroecology and sustainable intensification. Reg Environ
Chang 17:1279-1290, doi:10.1007/510113-016-1027-y

Bezner Kerr R, Hickey C, Lupafya E, Dakishoni L (2019) Repairing rifts or re-
producing inequalities? Agroecology, food sovereignty, and gender
justice in Malawi. J Peasant Stud 46(7):1499-1518, doi:10.1080/0306615
0.2018.1547897

Blesh J, Hoey L, Jones AD, Friedmann H, Perfecto | (2019) Development
pathways toward “zero hunger”. World Dev 118:1-14, doi:10.1016/j.
worlddev.2019.02.004

Buckwell A, Uhre AN, Williams A, Polakova J, Blurn WEH, Schiefer J, Lair GJ,
Heissenhuber A, Schiepl P, Kramer C, Haber W (2014) The sustainable in-
tensification of European agriculture. A review sponsored by the RISE
Foundation [online]. Brussels: RISE Foundation, 98 p. Retrieved from
<https://ieep.eu/uploads/articles/attachments/a39b547e-8abe-49d8-
94ec-77f751378e34/111120_BROCH_SUST_INTENS_DEF.pd-
f?7v=63664509854> [at 7 Dec 2020]

CGIAR (2015) CGIAR strategy and results: Framework 2016-2030. Redefining
how CGIAR does business until 2030 [online]. Retrieved from <https://
www.cgiar.org/how-we-work/strategy/> [at 7 Dec 2020]

Chambers R, Pacey A, Thrupp LA (1989) Farmer first: Farmer innovation and
agricultural research. London: Intermediate Technology Publ, 218 p

Demont M, Jouve P, Stessens J, Tollens E (2007) Boserup versus Malthus revis-
ited: Evolution of farming systems in northern Céte d’Ivoire. Agric Syst
93(1-3):215-228, doi:10.1016/j.agsy.2006.05.006

Duncan J, Claeys P (2018) Politicizing food security governance through
participation: opportunities and opposition. Food Secur 10:1411-1424,
doi:10.1007/512571-018-0852-x

FAO (2015) Agroecology: A global movement for food security and sover-
eignty [online]. In: FAO (ed) Agroecology for food security and nutri-
tion. Proceedings of the FAO International Symposium, Rome, Italy, 18—

54

19 Sept 2014, 1-13. Retrieved from <http://www.fao.org/documents/
card/en/c/d1f541b5-39b8-4992-b764-/> [at 7 Dec 2020]

Foran T, Butler JRA, Williams LJ, Wanjura WJ, Hall A, Carter L, Carberry PS
(2014) Taking complexity in food systems seriously: An interdisciplinary
analysis. World Dev 61:85-101, doi:10.1016/j.worlddev.2014.03.023

Frison E (2020) An important step forward for agroecology in Rome. Agroecol
Sustain Food Syst 44(4):417-418, d0i:10.1080/21683565.2020.1697478

Gaventa J, Barrett G (2010) So what difference does it make? Mapping the
outcomes of citizen engagement. IDS Working Papers 347:1-72, i-ii,
doi:10.1111/j.2040-0209.2010.00347_1.x

Giraldo OF (2019) Political ecology of agriculture. Cham: Springer,
doi:10.1007/978-3-030-11824-2

Gliessman S (2011) Transforming food systems to sustainability with agroecol-
ogy. J Sustain Agric 35(8):823-825, doi:10.1080/10440046.2011.611585

Hall A, Sulaiman VR, Clark N, Yoganand B (2003) From measuring impact to
learning institutional lessons: an innovation systems perspective on
improving the management of international agricultural research.
Agric Syst 78(2):213-241, doi:10.1016/50308-521X(03)00127-6

Harris J, Anderson M, Clément C, Nisbett N (eds) (2019) The political econo-
my of food. IDS Bull 50(2), d0i:10.19088/1968-2019.112

Harwood RR, Place F, Kassam AH, Gregersen HM (2006) International public
goods through integrated natural resources management research in
CGIAR partnerships. Exp Agric 42(2), 375-397, doi:10.1017/S001-
4479706003802

Hatt S, Artu S, Brédart D, Lassois L, Francis F, Haubruge E, Garré S, Stassart PM,
Dufréne M, Monty A, Boeraeve F (2016) Towards sustainable food sys-
tems: The concept of agroecology and how it questions current research
practices. A review. Biotechnol Agron Soc Environ 20(S1), 215-224,
doi:10.25518/1780-4507.12997

HLPE (2019) Agroecological and other innovative approaches for sustainable
agriculture and food systems that enhance food security and nutrition.
Areport by the High Level Panel of Experts on Food Security and Nu-
trition of the Committee on World Food Security. Rome: HLPE c/o FAO,
163 p. Retrieved from <http://www.fao.org/3/ca5602en/ca5602en.pdf>
[at 10 Sept 2020]

Holt-Giménez E, Altieri MA (2013) Agroecology, food sovereignty, and the
new green revolution. Agroecol Sustain Food Syst 37(1):90-102, doi:10.10
80/10440046.2012.716388

Homann-Kee Tui S, Valdivia RO, Descheemaeker K, Senda T, Masikati P, Ma-
kumbe MT, van Rooyen AF (2020) Crop-livestock integration to enhance
ecosystem services in sustainable food systems. In: Rusinamhodzi L (ed)
The role of ecosystem services in sustainable food systems. London:
Elsevier/Academic Press, doi:10.1016/b978-0-12-816436-5.00008-1

IAASTD (2009) Global report: International Assessment of Agricultural knowl-
edge, science and technology for development. Washington: Island
Press, 592 p, Agriculture at a crossroads. Retrieved from <https:/www.
weltagrarbericht.de/fileadmin/files/weltagrarbericht/IAASTDBerichte/
GlobalReport.pdf>

IPES-Food (2016) From uniformity to diversity: A paradigm shift from indus-
trial agriculture to diversified agroecological systems [online]. Re-
trieved from <http://www.ipes-food.org/_img/upload/files/Uniform-
ityToDiversity_FULL.pdf> [at 7 Dec 2020]

ISPC (2013) CGIAR System-Level Outcomes (SLOs), their impact pathways
and inter-linkages [online]. ISPC White paper. Retrieved from <https://
cas.cgiar.org/sites/default/files/ISPC_WhitePaper_SLOsIPs.pdf>

Kremen C, lles A, Bacon C (2012) Diversified farming systems: An agroeco-
logical, systems-based alternative to modern industrial agriculture.
Ecol Soc 17(4):44, doi:10.5751/ES-05103-170444

Lamine C, Dawson J (2018) The agroecology of food systems: Reconnecting
agriculture, food, and the environment. Agroecol Sustain Food Syst
42(6):629-636, doi:10.1080/21683565.2018.1432517

Leeuwis C, Klerkx L, Schut M (2018) Reforming the research policy and impact
culture in the CGIAR: Integrating science and systemic capacity develop-
ment. Glob Food Sec 16:17-21, doi:10.1016/j.9fs.2017.06.002

Levidow L (2018) Sustainable intensification: Agroecological appropriation
or contestation? In: Constance DH, Konefal JT, Hatanaka M (eds) Contest-
ed sustainability discourses in the agrifood system, London: Routhledge,
19-41, d0i:10.4324/9781315161297

Mier y Teran Giménez Cacho M, Giraldo OF, Aldasoro M, Morales H, Fergu-
son BG, Rosset P, Khadse A, Campos C (2018) Bringing agroecology to


https://doi.org/10.1177%2F027046760102100207
https://doi.org/10.1177%2F027046760102100207
https://www.bioversityinternational.org/fileadmin/user_upload/campaigns/CBD/Mainstreaming_Agrobiodiversity_Sustainable_Food_Systems_Summary.pdf
https://www.bioversityinternational.org/fileadmin/user_upload/campaigns/CBD/Mainstreaming_Agrobiodiversity_Sustainable_Food_Systems_Summary.pdf
https://www.bioversityinternational.org/fileadmin/user_upload/campaigns/CBD/Mainstreaming_Agrobiodiversity_Sustainable_Food_Systems_Summary.pdf
https://doi.org/10.1038/ngeo2591
https://doi.org/10.1038/ngeo2591
https://doi.org/10.1016/0167-8809(96)01057-2
https://doi.org/10.3390/su9030330
https://doi.org/10.3390/su10051380
https://doi.org/10.1007/978-3-030-01953-2
https://doi.org/10.1007/s10113-016-1027-y
https://doi.org/10.1080/03066150.2018.1547897
https://doi.org/10.1080/03066150.2018.1547897
https://doi.org/10.1016/j.worlddev.2019.02.004
https://doi.org/10.1016/j.worlddev.2019.02.004
https://ieep.eu/uploads/articles/attachments/a39b547e-8abe-49d8-94ec-77f751378e34/111120_BROCH_SUST_INTENS_DEF.pdf?v=63664509854
https://ieep.eu/uploads/articles/attachments/a39b547e-8abe-49d8-94ec-77f751378e34/111120_BROCH_SUST_INTENS_DEF.pdf?v=63664509854
https://ieep.eu/uploads/articles/attachments/a39b547e-8abe-49d8-94ec-77f751378e34/111120_BROCH_SUST_INTENS_DEF.pdf?v=63664509854
https://www.cgiar.org/how-we-work/strategy/
https://www.cgiar.org/how-we-work/strategy/
https://doi.org/10.1016/j.agsy.2006.05.006
https://doi.org/10.1007/s12571-018-0852-x
http://www.fao.org/documents/card/en/c/d1f541b5-39b8-4992-b764-/
http://www.fao.org/documents/card/en/c/d1f541b5-39b8-4992-b764-/
https://doi.org/10.1016/j.worlddev.2014.03.023
https://doi.org/10.1080/21683565.2020.1697478
https://doi.org/10.1111/j.2040-0209.2010.00347_1.x
https://doi.org/10.1007/978-3-030-11824-2
https://doi.org/10.1080/10440046.2011.611585
https://doi.org/10.1016/S0308-521X(03)00127-6
https://doi.org/10.19088/1968-2019.112
https://doi.org/10.1017/S0014479706003802
https://doi.org/10.1017/S0014479706003802
https://doi.org/10.25518/1780-4507.12997
http://www.fao.org/3/ca5602en/ca5602en.pdf
https://doi.org/10.1080/10440046.2012.716388
https://doi.org/10.1080/10440046.2012.716388
https://doi.org/10.1016/b978-0-12-816436-5.00008-1
https://www.weltagrarbericht.de/fileadmin/files/weltagrarbericht/IAASTDBerichte/GlobalReport.pdf
https://www.weltagrarbericht.de/fileadmin/files/weltagrarbericht/IAASTDBerichte/GlobalReport.pdf
https://www.weltagrarbericht.de/fileadmin/files/weltagrarbericht/IAASTDBerichte/GlobalReport.pdf
http://www.ipes-food.org/_img/upload/files/UniformityToDiversity_FULL.pdf
http://www.ipes-food.org/_img/upload/files/UniformityToDiversity_FULL.pdf
https://cas.cgiar.org/sites/default/files/ISPC_WhitePaper_SLOsIPs.pdf
https://cas.cgiar.org/sites/default/files/ISPC_WhitePaper_SLOsIPs.pdf
https://doi.org/10.5751/ES-05103-170444
https://doi.org/10.1080/21683565.2018.1432517
https://doi.org/10.1016/j.gfs.2017.06.002
https://doi.org/10.4324/9781315161297

Hauser (2020) - LANDBAUFORSCH - J Sustainable Organic Agric Syst - 70(2):49-55 55

scale: key drivers and emblematic cases. Agroecol Sustain Food 42(6):
637-665, d0i:10.1080/21683565.2018.1443313

Mockshell J, Kamanda J (2018) Beyond the agroecological and sustainable
agricultural intensification debate: Is blended sustainability the way
forward? Int J Agric Sustain 16(2)127-149, doi:10.1080/14735903.
2018.1448047

Nelson R (2020) Viewpoint: International agriculture’s needed shift from
energy intensification to agroecological intensification. Food Policy 91:
101815, doi:10.1016/j.foodpol.2019.101815

Page GG, Wise RM, Lindenfeld L, Moug P, Hodgson A, Wyborn C, Fazey | (2016)
Co-designing transformation research: lessons learned from research
on deliberate practices for transformation. Curr Opin Environ Sustain
20:86-92, doi:10.1016/j.cosust.2016.09.001

Pretty JN (1995) Regenerating agriculture: Policies and practice for sustain-
ability and self-reliance. Washington: Joseph Henry Press, 336 p,
doi:10.17226/4930

Pretty JN, Morison JIL, Hine RE (2003) Reducing food poverty by increasing
agricultural sustainability in developing countries. Agric Ecosyst Environ
95(1):217-234, doi:10.1016/50167-8809(02)00087-7

Raitzer DA, Kelley TG (2008) Benefit-cost meta-analysis of investment in the
International Agricultural Research Centers of the CGIAR. Agric Syst
96(1-3):108-123, doi:10.1016/j.agsy.2007.06.004

Rausser G, Sexton S, Zilberman D (2019) The economics of the naturalist
food paradigm. Annu Rev Resour Economics 11:217-236, doi:10.1146/
annurev-resource-100516-053623

Rivera-Ferre MG (2018) The resignification process of agroecology: Com-
peting narratives from governments, civil society and intergovernmen-
tal organisations. Agroecol Sustain Food Syst 42(6):666-685, doi:10.108
0/21683565.2018.1437498

Rogé P, Diarisso T, Diallo F, Boiré Y, Goita D, Peter B, Macalou M, Weltzien E,
Snapp S (2017) Perennial grain crops in the West Soudanian savanna of
Mali: perspectives from agroecology and gendered spaces. Int J Agric
Sustain 15(5):555-574, doi:10.1080/14735903.2017.1372850

Schiller KJF, Klerkx L, Poortvliet PM, Godek W (2020) Exploring barriers to
the agroecological transition in Nicaragua: A technological innovation
systems approach. Agroecol Sustain Food Syst 44(1):88-132, doi:10.108
0/21683565.2019.1602097

Scoones |, Thompson J (eds) (1994) Beyond farmer first: Rural people’s
knowledge, agricultural research andextension practice. Rugby:
Practical Action Publishing, 320 p, doi:10.3362/9781780442372

Scoones |, Thompson J (eds) (2009) Farmer first revisited: Innovation for
agricultural research and development. Rugby: Practical Action Pub-
lishing, 386 p

Sheahan M, Barrett CB (2017) Review: Food loss and waste in Sub-Saharan
Africa. Food Policy 70:1-12, doi:10.1016/j.foodpol.2017.03.012

Simtowe F, Mausch K (2018) Who is quitting? An analysis of the dis-adoption
of climate smart sorghum varieties in Tanzania. Int J Clim Chang Str
11(3):341-357, doi:10.1108/1JCCSM-01-2018-0007

Springer-Heinze A, Hartwich F, Henderson JS, Horton D, Minde | (2003) Impact
pathway analysis: an approach to strengthening the impact orientation
of agricultural research. Agric Syst 78(2):267-285, doi:10.1016/50308-
521X(03)00129-X

Steppler HA, Nair PKR (eds) (1988) Agroforestry — A decade of development.
Nairobi: International Council for Research in Agroforestry, 335 p

Stevens A (2015) The economics of soil health: Current knowledge, open
questions, and policy implications [online]. Retrieved from <http://
food.berkeley.edu/wp-content/uploads/2017/08/BFI_Soil _Health_
Report_June19.pdf> [at 7 Dec 2020]

Tan W, Thompson S, Ahn K (2020) The political economy of food. Book review.
Agroecol Sustain Food Syst 44(2):279-281, doi:10.1080/21683565.2019.
1680477

Taylor M (2018) Climate-smart agriculture: what is it good for? J Peasant
Stud 45(1):89-107, doi:10.1080/03066150.2017.1312355

Tittonell P, Gérard B, Erenstein O (2015) Trade-offs around crop residue bio-
mass in smallholder crop-livestock systems — What's next? Agric Syst
134:119-128, doi:10.1016/j.agsy.2015.02.003

UNDP (2016) Human Development Report 2016: Human Development for
Everyone [online]. New York: United Nations Development Programme.
Retrieved from <http://hdr.undp.org/sites/default/files/HDR2016_EN_
Overview_Web.pdf> [at 7 Dec 2020]

World Bank (2008) World Development Report 2008: Agriculture for devel-
opment. Washington, DC: World Bank, http://hdl.handle.net/
10986/5990

World Bank (2012) Agricultural Innovation Systems. An investment source-
book. Washington, DC: World Bank, doi:10.1596/978-0-8213-8684-2

OPEN ACCESS

This article is licensed under a Creative Commons Attribution 4.0 International
License (https://creativecommons.org/licenses/by/4.0/)

©The author(s) 2020


https://doi.org/10.1080/21683565.2018.1443313
https://doi.org/10.1080/14735903.2018.1448047
https://doi.org/10.1080/14735903.2018.1448047
https://doi.org/10.1016/j.foodpol.2019.101815
https://doi.org/10.1016/j.cosust.2016.09.001
https://doi.org/10.17226/4930
https://doi.org/10.1016/S0167-8809(02)00087-7
https://doi.org/10.1016/j.agsy.2007.06.004
https://doi.org/10.1146/annurev-resource-100516-053623
https://doi.org/10.1146/annurev-resource-100516-053623
https://doi.org/10.1080/21683565.2018.1437498
https://doi.org/10.1080/21683565.2018.1437498
https://doi.org/10.1080/14735903.2017.1372850
https://doi.org/10.1080/21683565.2019.1602097
https://doi.org/10.1080/21683565.2019.1602097
https://doi.org/10.3362/9781780442372
https://doi.org/10.1016/j.foodpol.2017.03.012
https://doi.org/10.1108/IJCCSM-01-2018-0007
https://doi.org/10.1016/S0308-521X(03)00129-X
https://doi.org/10.1016/S0308-521X(03)00129-X
http://food.berkeley.edu/wp-content/uploads/2017/08/BFI_Soil_Health_Report_June19.pdf
http://food.berkeley.edu/wp-content/uploads/2017/08/BFI_Soil_Health_Report_June19.pdf
http://food.berkeley.edu/wp-content/uploads/2017/08/BFI_Soil_Health_Report_June19.pdf
https://doi.org/10.1080/21683565.2019.1680477
https://doi.org/10.1080/21683565.2019.1680477
https://doi.org/10.1080/03066150.2017.1312355
https://doi.org/10.1016/j.agsy.2015.02.003
http://hdr.undp.org/sites/default/files/HDR2016_EN_Overview_Web.pdf
http://hdr.undp.org/sites/default/files/HDR2016_EN_Overview_Web.pdf
http://hdl.handle.net/10986/5990
http://hdl.handle.net/10986/5990
https://doi.org/10.1596/978-0-8213-8684-2
https://creativecommons.org/licenses/by/4.0/

