
Agriculture for Development

No. 42 |  Spring 2021

 f United Nations Food Systems Summit 2021 

 f Ensuring food systems transformations are 
inclusive of the rural poor

 f Empowering rural women in food system 
decision-making

 f Feminist approaches to transforming food 
systems

 f Livestock innovations for resilient food 
systems in Africa

 f International agricultural research and food 
system sustainability

 f Sustainable food consumption patterns and the 
2030 Agenda 

 f Roles of small cities and rural towns 

 f Indigenous peoples’ food systems

 f Rethinking food systems interventions 

 f Food systems, climate change and intermediary 
cities

 f Food systems, biodiversity and wildlife habitat

Special Issue on food systems transformation for inclusive and sustainable development



An Ogiek woman with her child in their home near Mau Forest, Kenya (Photo: Jason Taylor/ILC)

Guidelines for Authors
Agriculture for Development
The editors welcome the submission of articles for publication that are directly 
related to the aims and objectives of the Association. These may be full articles 
(<3500  words), Opinion pieces (500–1000 words), news items (<500 words) 
and letters to the editor, especially if reacting to previous publications in the 
journal. TAA news items are now made available through the TAA website: 
www.taa.org.uk. 

Only papers written in English are accepted. They must not have been 
submitted or accepted for publication elsewhere. Where there is more 
than one author, each author must have approved the final version of the 
submitted manuscript. The nature of TAA and its journal means that authors 
are welcome to cite personal communications where informative, but they 
must have obtained permission for inclusion in the piece from the colleagues 
cited before submitting for publication.

Papers should be written in a concise, direct style and should not normally 
exceed 3500 words. Please use Word and number the pages. Tables, figures 
and photographs may take a further 1 page or more, but we try to keep the total 
length of each paper to 3–4 pages of the journal. Good-quality photographs 
are particularly welcomed, as they add considerably to the appearance of the 
contents of the journal. We prefer high-resolution digital images, JPG format 
(ie separate from the Word file).

Format
 • An informative title not exceeding 10 words.
 • Authors listed, usually with first name and surname.
 • A short biographical note about each author is included for Articles 

and Opinion pieces, preferably with a photograph. If an author is still in 
employment, indicate position, affiliation and email address. If retired, your 
previous job (eg formerly Professor of Agriculture, ABC University); please 
also include a current email address.

 • For Articles, a short abstract (summary) of 150–200 words.
 • A short introductory paragraph is useful describing, succinctly, the current 

state of work in the relevant field.
 • Système International (SI) units should be used. Other units should be 

related to SI units at the first mention.
 • No full stops should be used with abbreviations such as Dr or Prof, or eg, 

ie, status quo, viz and inter alia. Acronyms and initialisms such as GFAR, 
FAO, IFPRI and GDP do not have full stops or spaces between the letters. 
Acronyms and initialisms should be spelled out in full at their first mention.

 • Tens of thousands should be indicated with spaces, eg 12 000 or 475 600.
 • Use UK rather than US spellings, and ‘is’ rather than ‘iz’ (eg fertiliser, 

organisation, mechanisation); ‘ou’ rather than ‘o’ (eg labour, favourable), etc.
 • Do not use hyphens or dashes except where necessary for comprehension 

or clarity.
 • For chemicals, a trade name may be given, but only if accompanied by the 

active ingredient and percentage (in parenthesis).
 • Commercial equipment and products referred to should name the product 

and company, but addresses should be omitted.
 • State any statistical methods used, eg analysis of variance (ANOVA), and 

ensure that the analysis method chosen is appropriate for the data. 
Data tables presenting, for example, mean values should include the 
appropriate standard errors (SE) and degrees of freedom (df).

 • Results should be presented in an orderly fashion and make use of tables 
and figures where necessary.

 • Discussion should focus on the work presented and its relationship with 
other relevant published work.

 • Sources of funding should be listed in the acknowledgements.

References
 • Unless absolutely necessary, do not use footnotes. Cited references, 

referred to in standard Harvard (author, date) style (outlined below), should 
all be listed fully under the heading ‘References’ at the end of the article. 
Clarifications of definitions, etc, should be addressed in the core text of the 
article in the appropriate place.

 • Key references should be cited, but these should be kept to a minimum.
 • Only papers accepted for publication or published may be cited. Reference 

can be made to the author’s own forthcoming publications if already 
accepted for publication and connected with the author’s institute or 
university. Cite such material in the usual form, but replace date with “in 
press” or, for books still in their infancy, “forthcoming”; journal name or 
publisher location and name must be provided.

 • In the text, cite by author’s surname and date – (Waller, 2009) or Waller 
(2009). Use ‘&’ between names of two authors; use ‘et al’ for three or more 
authors.

 • At the end of the paper, give full details of references in alphabetical order 
and in the journal style as per the examples below.

 • Personal communications in the text should be cited as: initials, name, 
affiliation and/or location, personal communication.

Journal (article): Bajželj B, Allwood JM, Cullen JM, 2013. Designing climate 
change mitigation plans that add up. Environmental Science & Technology, 
47(14), art. 8062-9.

Journal (online): Osbourne K, Dolman AM, Burgess S, Johns KA, 2011. 
Disturbance and the dynamics of coral cover on the Great Barrier Reef (1995–
2009). PLoS ONE. https://doi.org/10.1371/journal.pone.0017516.

Book: Brammer H, 2012. The physical geography of Bangladesh. Dhaka: 
University Press.

Book (edited): Fuglie KO, Sun Ling Wang, Ball E, eds, 2012. Productivity growth 
in agriculture: an international perspective. Wallingford, UK: CAB International.

Book (chapter): Warner K, 1997. Patterns of tree growing by farmers in eastern 
Africa. In: Arnold JEM, Dewees PA, eds. Farms, trees & farmers: responses to 
agricultural intensification. London: Earthscan Publications, 90–137.

Conference proceedings (published): McIntosh RA, 1992. Catalogues of gene 
symbols for wheat. In: Miller TE, Koebner RM, eds. Proceedings of the Seventh 
International Wheat Genetics Symposium, 1987. Cambridge, UK: Institute of 
Plant Science Research, 1225–1323.

Agency publication: Grace D, Jones B, eds, 2011. Zoonoses (Project 1) Wildlife/
domestic livestock interactions. A final report to the Department for International 
Development, UK.

Dissertation or thesis: Lenné JM, 1978. Studies of the biology and taxonomy 
of Colletotrichum species. Melbourne, Australia: University of Melbourne, PhD 
thesis.

Online material: Lu HJ, Kottke R, Martin J, Bai G et al, 2011. Identification and 
validation of molecular markers for marker assisted selection of Wsm2 in 
wheat. In: Plant and Animal Genomes XIX Conference, abstract W433. http://
www.intl-pag.org/19/abstracts/W68_PAGXIX_433.html. Accessed 20 April 2012.

Tables
 • Self-explanatory with an appropriate title (caption) above the table, without 

abbreviations.
 • Number with Arabic numerals, eg Table 2.
 • Refer to tables in the sequence in which they are presented.

Figures
 • Self-explanatory with an appropriate caption below the figure, without 

abbreviations.
 • Number in a separate series from the tables.
 • Use Arabic numerals, eg Figure 2.
 • Subdivisions within figures should be labelled with lower-case letters, eg 

a, b and c.
 • For any text within figures (labels, keys, etc), please use Arial font of a 

suitable size.
 • Photo captions must include the photographer’s name (and affiliation); 

figure captions should include the source (unless original).
 • The author must obtain permission to reproduce illustrations (graphs, 

tables, images) that have already been published, and include the text 
required by the rights holder either at the end of the caption or in the 
acknowledgements. If rights holder does not specify wording, use 
“reproduced with permission from X” or add the formula for a Creative 
Commons licence if one applies.

Submission
Your paper should be submitted ready for editing and publication.

Accepted text file types: Word (.doc or .docx) or rich text format (.rtf) only.

Accepted figure file types: .tif, .eps, .jpg or .pdf. Indicate approximate location 
of each figure in the text, and be sure to provide a cross-reference within the 
body of the text.

All photographs should be submitted as separate JPG files with an indication in 
the text of where each photo should be placed.

No lecture notes or PowerPoint presentations, please. PowerPoint presentations 
can be submitted to the webmaster for possible use on the TAA website news 
pages. However, please indicate when a figure has been created in PowerPoint, 
as the editors might ask for the file so we can make modifications.

Send submissions via email to editor_in_chief@taa.org.uk, preferably in an 
attached file.

Copyright
Agriculture for Development holds the copyright of all published articles, but the 
authors retain the right to publish all or part of an article elsewhere, with due 
acknowledgement.

Cover images
High-quality colour images, suitable for the cover of Agriculture for Development, 
are welcomed and should be sent to the Editor-in-Chief (editor_in_chief@taa.
org.uk).

March 2021

http://www.taa.org.uk
https://doi.org/10.1371/journal.pone.0017516
http://www.intl-pag.org/19/abstracts/W68_PAGXIX_433.html
http://www.intl-pag.org/19/abstracts/W68_PAGXIX_433.html
mailto:editor_in_chief@taa.org.uk
mailto:editor_in_chief@taa.org.uk
mailto:editor_in_chief@taa.org.uk


 Agriculture for Development, 42 (2021)

1

The Tropical Agriculture 
Association (TAA) is a 
professional association of 
individuals and corporate 
bodies concerned with the role 
of agriculture for development 
throughout the world. TAA 
brings together individuals 
and organisations from both 
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which was renamed the 
Tropical Agriculture Association 
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to encourage the efficient 
and sustainable use of local 
resources and technologies, 
to arrest and reverse the 
degradation of the natural 
resources base on which 
agriculture depends and, by 
raising the productivity of 
both agriculture and related 
enterprises, to increase family 
incomes and commercial 
investment in the rural sector. 
Particular emphasis is given to 
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recognition of the importance 
of the role of women, the effect 
of AIDS and other social and 
cultural issues on the rural 
economy and livelihoods.
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Editorial
Resetting food systems: what is needed for more inclusive 
and sustainable transformation?
Karim Hussein (Editor-in Chief) and Jamie Morrison (Guest Editor)

Karim is an international development specialist with a particular interest in fostering inclusive 
and participatory rural transformation. After working in development research in the 1990s, he 
has spent more than 17 years working for international development organisations in advisory, 
policy, research and programme management roles, in Africa, Asia and Latin America. This has in-
cluded senior positions in the Organisation for Economic Co-operation and Development, the Inter-
national Fund for Agricultural Development, the Food and Agriculture Organization of the United 
Nations and the Global Forum for Rural Advisory Services, which he served as Executive Secretary.

editor-in-chief@taa.org.uk

Jamie Morrison is Director, Food Systems and Food Safety Division at the Food and Agriculture 
Organization of the United Nations. He has more than 25 years of experience in the provision of 
research, capacity development and technical assistance in relation to the impact of trade and 
economic policy reform on food security during processes of structural transformation. Morrison 
is a member of the Food Systems Summit Secretariat. He holds a PhD in Agricultural Economics 
from the University of London (Wye College).

jamie.morrison@fao.org

Disclaimer: The views expressed in this editorial are those 
of the authors and do not necessarily reflect the views 
of the Food and Agriculture Organization of the United 
Nations (FAO).

The world has been changing rapidly in relation 
to multiple economic, social, climatic and political 
transformations. Ag4Dev42 has been prepared in 
challenging times, where a growing global economic 
and food insecurity crisis has emerged and deepened 
with the coronavirus disease 2019 (COVID-19) 
pandemic, creating medium- and long-term obstacles 
to the achievement of global development goals, 
particularly those that focus on hunger, poverty, 
access to resources and services, and peace and 
stability. These crises pose further challenges to the 
achievement of the 2030 Agenda for Sustainable 
Development, which commits countries to eliminating 
hunger and all other forms of malnutrition by ensuring 
that sufficient quantities of safe, nutritious and 
affordable food are available to all. It also requires 
that countries achieve this at the same time as 
creating the growth and employment opportunities 
needed to eradicate poverty, while sustaining levels 
of biodiversity and not further degrading the natural 
resource environment.

However, the extent to which contemporary food 
systems deliver on these challenges falls short of 

the aspirations of the 2030 Agenda. Indeed, the 
impacts of the COVID-19 pandemic have revealed 
the significant weaknesses in many contemporary 
food systems, adding further justifications for their 
transformation.

The State of Food Insecurity in the World 2020: 
Transforming Food Systems for Affordable Healthy Diets 
(FAO et al, 2020) emphasises that, globally, the number 
of people affected by hunger has been on the rise since 
2014. It also shows that the burden of malnutrition in 
all its forms continues to be a challenge, with healthy 
diets unaffordable to a significant proportion of the 
global population.

Concerns relating to climate change have also 
dramatically affected the dialogue on food systems 
transformation. The Intergovernmental Panel on 
Climate Change Special Report on Climate Change 
and Land (IPCC, 2019) highlights the trade-offs 
between the need to meet projected food demands 
and the prospects of achieving global sustainability 
goals, noting that food systems contribute up to 
29 percent of all greenhouse gas (GHG) emissions – 
significantly contributing to climate change. A report 
by the Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (IPBES, 2019) 
shows that one million species are now threatened 
with extinction, posing serious threats for human 

mailto:jamie.morrison@fao.org
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beings. Agriculture contributes to biodiversity loss and  
to global GHG emissions and continues to contribute 
to the overuse of increasingly scarce natural resources, 
including water, forests and land. It is also the largest 
consumer of the world’s freshwater resources, and 
more than one quarter of the energy used globally is 
expended on food production and supply.

The Global sustainable development report 2019 states 
that “upscaling current food production practices 
to meet projected food demands in 2050 would 
be completely incompatible with meeting the Paris 
Agreement [to combat climate change] as well as many 
of the Sustainable Development Goals” (Independent 
Group of Scientists appointed by the Secretary-General, 
2019: 64). It argues that more resilient, inclusive and 
sustainable food systems are a key entry point for 
accelerating progress towards the achievement of 
the Sustainable Development Goals (SDGs) and that 
the transition to more sustainable food systems will 
require not only technological innovations, but also 
significant changes in food systems governance.

Food systems encompass the entire range of 
actors and their interlinked value-adding activities. 
These stakeholders are involved in the production, 
aggregation, processing, distribution, marketing, 
consumption and disposal of food products that 
originate from agriculture, forestry or fisheries, and 
the broader economic, societal and natural resource 
environments in which they are embedded (FAO, 
2018). Many descriptions of food systems identify 
their linkages to technologies (eg crop breeding, farm 
practices, food distribution and processing, waste 
management), the natural environment in production 
regions, and social factors or ‘environments’ such as 
culture and government food policy. These are linked 
to the social and ecological dimensions of food supply 
and production chains.

It is the interactions between the actions of food 
systems stakeholders, shaped by the characteristics 
of the unique policy, institutional and agroecological 
settings in which they operate, that determine: the 
extent to which a food system will deliver accessible, 
affordable, safe and nutritious food; their ability 
to generate and equitably share wealth generated 
through food systems; the intensity with which they use 
the natural resource environment; and their resilience 
and adaptability to trends and shocks. Opinion pieces 2 
(Taylor) and 3 (Park et al) provide valuable contributions 
to the wider thinking in this area, as they emphasise 
equality, equal access to resources and socially just 
transitions, particularly with regard to women, but also 
relevant for youth and vulnerable groups.

Many food systems stakeholders have been making 
changes to improve the sustainability of food 

systems. For example, rural and urban-based food 
producers have been experimenting with alternatives 
to broaden the food base, reduce externalities, and 
limit the impacts on biodiversity, natural resources 
and climate (see Ruiz & Haile, Opinion 5, and Sims, 
Article 6). This underlines the importance of building 
sustainable urban food systems, which includes 
fostering inclusive and sustainable rural–urban 
linkages that benefit poor people (see Benammour 
et al, Article 1), given the tight linkages between rural 
food production, smallholder farming and ensuring 
access to fresh, nutritious food in urban centres 
and rural markets alike (Stamoulis et al, Article 4). It 
also leads us to pay more attention to the roles of 
intermediary cities in food systems in the context of 
climate change and climate shocks (see Ruiz & Haile, 
Opinion 5).

Private sector operators in food and agriculture and 
the global food industry have also been engaging in 
more sustainable sourcing, product reformulation 
and reduction of losses, while consumers have 
been seeking better information about safe 
foods for healthier diets and advocating for more 
environmentally friendly food products and reduction 
and better handling of waste. The importance of 
considering more sustainable consumption patterns 
and better nutrition (see Oenema, Article 3) has 
taken hold across a range of non-governmental 
and governmental actors, and governments in the 
global North and South have launched detailed 
sectoral strategies and global action plans to address 
agricultural and food system challenges.

However, these types of initiative have too often been 
implemented independently of one another, without 
fully taking account of their associated complex 
interdependencies and trade-offs. At the same 
time, promoting greater coordination of action is 
constrained by the fact that countries have prioritised 
food systems outcomes differently, they observe 
different trends with respect to their demographic and 
economic structures, and have diverse agroecological 
and institutional potentials.

An opportunity to foster coordinated 
action – the Food Systems Summit

The Food Systems Summit, convened by the United 
Nations Secretary-General and to be held in late 2021, 
provides a timely opportunity to forge interconnected 
collaborative actions among stakeholders, based 
on an improved and common understanding of the 
stakes in the future development of food systems.

The twin aspirations are that this Summit will be 
a ‘peoples’ summit’ and a ‘solutions summit’. The 
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preparatory process put in place has therefore 
been designed to include all stakeholders and 
to have a central focus on the identification and 
operationalisation of ‘game-changing solutions’ 
around which coalitions of aligned actors can be 
built and which can be contextualised in different 
environments.

Three interlinked components have been created to 
work towards meeting the aspirations of the Food 
Systems Summit: a series of five interdependent 
Action Tracks to generate solutions; a Scientific Group 
to independently validate evidence and analysis to 
underpin the validity of the solutions; and multiple 
dialogues at all levels of governance, which will offer 
a space to share and learn with a view to accelerating 
progress by fostering new actions and partnerships, 
and by aligning and amplifying the existing initiatives 
of governments, consumers, businesses and civil 
society.

The Action Tracks have been created to generate 
solutions to address five key outcomes that future 
food systems will need to deliver: (1) Ensuring 
access to safe and nutritious food for all; (2) 
Shifting to sustainable consumption patterns; (3) 
Boosting nature-positive production at sufficient 
scales; (4)  Advancing equitable livelihoods and 
value distribution; and (5)  Building resilience to 
vulnerabilities, shocks and stresses.

How does this issue of Ag4Dev 
contribute to the food systems 
transformation agenda?
Ag4Dev42 provides diverse perspectives on a number 
of the areas that will need to be addressed, both in 
the process of preparing the Summit and in taking 
forward the Summit outcomes. This issue comprises 
a set of papers on topics that are often under-
emphasised in the literature related to food systems 
transformation: the inclusion of women, youth, poor 
and vulnerable people in rural and urban areas (eg 
Benammour et al, Article 1); innovation (technological, 
institutional and policy); consumption; and the key 
challenges and roles of urban food systems. These 
papers are complemented by five opinion pieces 
providing different perspectives on the fundamental 
issues to be addressed in the Food Systems Summit.

Haddad (Opinion 1), chair of the Summit Action 
Track on Ensuring safe and nutritious food for all, 
provides an excellent insight into the types of actions 
needed to transform food systems. He distinguishes 
between those positive actions, such as expanded 
social protection schemes, that can be taken within 
the existing system settings or rules of the game, 
and those that seek to change the system settings to 

adjust the sets of incentives to which food systems 
actors react. The latter includes actions that can 
be taken to change price incentives through, for 
example, adjustments to subsidy programmes, 
de-risking investments in food and agriculture, or 
changing societal norms through better awareness of 
the impacts of food consumption choices. As Haddad 
infers, it is ultimately individual and family choices 
that will determine the extent to which food systems 
can truly be transformed.

With many discussions related to food systems 
transformation focussed on the nutrition, health or 
environmental outcomes, the important dimension 
of inclusivity is often overlooked. Benammour et al 
(Article 1) explore the concept of inclusion in the 
context of food systems transformation. Noting 
that up to 4.5  billion people globally depend on 
food systems for their livelihoods and incomes, the 
authors focus on the rural poor who rely particularly 
heavily on food systems for their livelihoods. 
Through this lens, they assess the extent of exclusion 
and the benefits of inclusion, before elaborating 
a set of key principles for inclusive food systems 
transformation. The article provides a potentially 
significant contribution to shaping the design of 
solutions generated through Action Track 4 of the 
Food Systems Summit by focussing attention on 
the centrality of human rights and rights-based 
approaches in the development of food systems, 
on the importance of empowerment, consultation 
and participation by building capacities, and on the 
implementation of innovations and investments that 
foster inclusion.

Park et al (Opinion 3) provide a complementary 
perspective on the importance of addressing 
power imbalances in the context of food systems 
transformation and on the actions that can be taken 
to rectify the current levels of inequity and exclusion 
visible across food systems, including improved 
methodological approaches to assessing the current 
functionality of food systems. Taylor (Opinion 2) 
expands on the critical roles of women in food 
systems, but argues that they are often denied a voice 
in decision-making.

A similar thread on the importance of targeted 
research and evidence generation in informing food 
systems approaches is developed in a Newsflash that 
introduces the Global-Hub on Indigenous Peoples’ 
Food Systems, which has recently been launched as 
a platform to generate evidence needed to influence 
policy discussions. The thread is further elaborated 
in Gardiner’s review of international agricultural 
research, where he discusses the significant 
contributions of the CGIAR system to strengthening 
evidence across different dimensions of complex 
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food systems. This authoritative review reveals the 
complexity of food systems – as an idea and as a 
research subject.

The role of livestock as a component of global 
food systems is often held up as symptomatic 
of the contentious issues that persistently face 
contemporary food systems, both from the 
perspective of the impact of certain production 
systems on the natural resource environment (with 
high levels of water consumption, methane emission 
and deforestation) and from the perspective of the 
impact of the over-consumption of animal-sourced 
protein on human health. In the context of these 
challenges, Tankari & Glatzel (Article 2) examine 
the significant roles that animal husbandry plays in 
Africa’s food systems, where an increasing demand 
for animal-sourced protein and the need for viable 
employment opportunities have required innovative 
solutions to ensure that these demands can be met 
through more sustainable systems. The authors 
summarise the policy innovations adopted in Senegal 
and Tunisia that have allowed the sector to contribute 
positively across the dimensions of sustainability. 
This debate is also taken up from a very different 
perspective in the review by Wibberley of Kassam and 
Kassam’s recent book Rethinking food and agriculture. 
Here, several contributors argue for a shift away from 
the human consumption of animal products to vegan 
diets to contribute to the establishment of more 
sustainable systems.

Sims (Article 6) focusses our attention on the impact 
of food production systems on biodiversity loss and 
elaborates the factors driving this loss. He provides 
the examples of land stewardship schemes and 
agroforestry as two approaches that have been 
adopted to strengthen the roles that biodiversity 
can play in ensuring that environmental resources 
are not degraded in efforts to intensify production 
sustainably.

Oenema (Article 3) argues for a transition towards 
healthier diets, but in doing so explains that there 
is no silver bullet and that it is vitally important to 
recognise the context in which solutions are being 
proposed. The critical issue here is understanding 
the food environment that shapes the choices 
that consumers make, but which is often highly 
inequitable. Oenema proposes a number of areas 
of action that can be progressed to strengthen food 
environments, including the strengthening of ‘food-
based dietary guidelines’ as tools that can provide the 
information needed for consumers to make informed 
choices.

Harvey (Opinion 4) points to the imperative of 
better understanding the impacts of consumption 
patterns on the sustainability of production given 

the significant leverage that changing consumption 
patterns and shifting demand can have. However, he 
also cautions that there is a disparity between existing 
dietary guidelines and what individuals actually eat, 
often related to affordability but also to availability, 
acceptability and awareness.

Stamoulis et al (Article 4) explain that, at the level of 
local or municipal governance, coordinated initiatives 
to improve the resilience and efficiency of urban 
food systems have generated positive food systems 
outcomes. The rapid rate of urbanisation occurring in 
developing countries can create additional challenges 
in delivering healthy diets through sustainable food 
systems, but it can also create significant opportunities 
to develop more inclusive urban–rural linkages 
with the potential for small-scale producers and 
smallholder farmers to engage through short supply 
chains to supply these growing markets. It is also 
within urban food systems that we observe examples 
of effective coordinated action to strengthen food 
systems. The authors argue that, as a key component 
of structural transformation, growing populations 
in small and medium-sized cities can influence local 
agriculture through stronger connections with the 
rural hinterlands by promoting local food supply and 
demand and shorter food supply chains, which have 
proved to be particularly resilient to COVID-19 induced 
disruptions.

Much of contemporary discussion on food systems 
has focussed on transformation, but has generally 
been on the ‘what needs to change’; there has 
been less attention on the mechanisms that need 
to be put in place to facilitate these changes. 
Bovarnick & Cooper (Article 5) argue that the focus 
of international debate urgently needs to shift to 
the how. They propose an innovative approach to 
collaboratively building mindset change and systemic 
thinking skills in individuals and organisations 
engaged in or supporting the development of food 
systems. They provide a series of examples of how 
the ‘Multi Stakeholder Collaboration for Systemic 
Change’ (MSCFSC) approach has been adopted in 
establishing multistakeholder platforms that foster 
a more integrated approach to the design and 
operationalisation of solutions.

Food systems transformation is a global imperative, 
yet the complexity of food systems with their many 
interdependencies and associated trade-offs, 
and the widely different priorities of stakeholder 
constituencies across highly diverse agroecological 
and institutional contexts has often confounded 
attempts to implement meaningful change. While 
touching on only a few of these dimensions, the 
articles in this special issue help to provide different 
perspectives on these complex issues.



Agriculture for Development, 42 (2021)Editorial

6

We take this opportunity to note that we are extremely 
saddened to acknowledge the passing of two eminent 
members of TAA who made enormous contributions 
to agricultural development and food security over 
many decades, to the Tropical Agriculture Association, 
and to Ag4Dev – Keith Virgo (former TAA Chairman and 
Website Manager) and Hugh Brammer (long-standing 
TAA member, world-renowned expert on the geography 
and agriculture of Bangladesh, and regular contributor 
to Ag4Dev). Two heartfelt obituaries and a letter to the 
editor can be found in this issue. These men had an 
enormous impact on tropical agriculture and will be 
sorely missed by all; our thoughts are with their families.

Ag4Dev43 (summer) will be an open issue and 
contributions (articles, news items, opinion pieces and 
letters) are welcome by early May 2021.
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‘Food systems’ are all of the people and activities 
that play a part in growing, transporting, supplying 
and, ultimately, eating food. These processes also 
involve elements that often go unseen, such as food 
preferences and resource investments (Food Systems 
Dashboard, 2021). These agents make choices 
which influence diet, greenhouse gas emissions, 
environmental asset management, livelihood 
promotion and resilience of food systems to shocks.

Trends in relation to these outcomes are going in 
the wrong direction: the number of hungry people 
is 690  million and rising; 1.4  billion people cannot 
afford a nutritionally adequate diet (FAO et al, 2020); 
the world is off-target to meet the Paris Agreement 
climate target of limiting global warming to a 1.5°C 
rise; biodiversity trends are negative (Pereira et al, 
2020); and poverty levels are on the rise again due to 
the coronavirus disease 2019 (COVID-19) disruptions 
(Yonzan et al, 2020).

Transforming food systems is essential to bend the 
above trends towards more positive outcomes and 
help us meet the Sustainable Development Goals 
(SDGs). So, what does ‘transforming food systems’ 
mean?

There are two broad sets of actions. First, we need 
to expand positive actions within the existing ‘system 
settings’ – the choices that determine the ‘rules of the 
game’ for food systems. These positive actions cover 
legislation, policy, investment, innovation, research, 
civil society action, consumer empowerment and 
individual action. Second, what can we do to change 
the system settings so that they spark and incentivise 
more positive actions? System settings also fall into 

the categories above, but they can really change the 
rules of the game.

Positive actions within system 
settings

There are a number of examples of positive actions 
within system settings. On the legislation side, for 
example, mandatory fortification of rice in large 
countries can make a big contribution to making 
dietary iron more available and affordable to those 
who are suffering from anaemia. There are technology 
and market infrastructure challenges to overcome, 
and dietary iron intake is not the only factor driving 
anaemia. However, if, for example, India could enact 
this policy over a 5- to 10-year period, hundreds of 
millions of people would benefit from a food system 
more attuned to their needs.

On the policy side, because of COVID-19, many more 
people are enrolled in social protection programmes 
than were before the pandemic. These increases in 
numbers are of course related to a negative shock, 
but this situation also creates an opportunity: can the 
positive income injection generated by the increase 
in social protection programmes be harnessed to 
contribute to improving the sustainable production and 
consumption of nutritious foods? There is no reason 
why the World Bank and the World Food Programme 
– two of the apex agencies in this space – could not 
announce this as an ambition that they would support 
if member states were equally ambitious.

While neither of these changes require big changes 
to initial system settings, they represent incremental 
changes that could have major impacts. What about 
actions that are even more fundamental and less 
instrumental?
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Actions that can change system 
settings

While the line between the two sets of changes 
described above is not always clear-cut, there are 
some actions that would have multiple spill-over 
effects because of their systemic nature.

For example, tiny amounts of funding are invested 
in subsidising the supply and productivity of foods 
that are nutrient dense, such as vegetables, fruits, 
pulses, eggs, dairy and fish. Agricultural subsidies 
around the world are geared towards staple crops. 
In high income countries, they are used primarily to 
support sugar-sweetened foods and ethanol, and 
in low and middle income countries they represent 
an inefficient way to support anti-hunger efforts. In 
all contexts, larger-scale farmers tend to benefit the 
most.

In terms of public agricultural research and 
development (R&D) spending, itself an important 
form of subsidy, the world’s premier international 
body supporting agricultural R&D, CGIAR, likely 
spends a very small percentage of its budget on 
nutrient-dense foods. This is ‘likely’ because no 
data are available to document this and because 
many of the CGIAR centres are almost exclusively 
focussed on staple crops. In 2019, for example, 
CGIAR’s budget was USD 836 million while the 2019 
budget of the World Vegetable Centre (not a part 
of CGIAR but with a similar global goods remit) was 
USD  18  million. Given that improving vegetable 
production and consumption is widely considered an 
absolute ‘no regrets’ action for nutrition, greenhouse 
gas emissions, biodiversity and livelihoods, this is a 
startling contrast.

Another example of how the system settings need 
to be changed concerns the access of smallholders 
and small and medium-sized enterprises (SMEs) to 
blended finance, ie private sector investment which 
is partially de-risked by public sector investments. 
About USD 5 billion of the total USD 200 billion impact 
investment industry1 is focussed on agri-food SMEs in 
Africa. It is a good bet that only about USD 1 billion 
of that is spent on food crops for the sustainable 
provision of nutritious foods for African consumers. 
If this assumption is correct, that represents 
0.5  percent of the impact investment sector. What 
can change this? A group of leading impact investor 
houses can decide to change those norms, pushed by 
their own investors, who in turn are pushed by civil 
society, to create a more level playing field whereby 
SMEs promoting the sustainable production and 

consumption of nutritious foods are given a chance to 
generate commercial returns.

One fundamental change to the rules of the game that 
needs to happen, but is perhaps the most difficult, is the 
use of prices that incorporate costs that are currently 
foisted upon others, eg the health and environmental 
externalities that fall primarily on those who had 
no role or say in generating them. Incorporation of 
these externalities would result in an increase in the 
true price of food, at least in a transition phase, so 
mechanisms would have to be put in place to protect 
the most vulnerable. Also, the practical challenges of 
partial operationalisation and implementation of such 
price regimes would be very challenging to resolve. 
Nevertheless, unless prices reflect true scarcity then we 
are operating in a fake economics world, one that has 
severe consequences for the most vulnerable because, 
while they are similarly or even more exposed to the 
negative health and environment externalities, they 
are least well equipped to mitigate and manage them.

Perhaps the most fundamental change to the rules of 
the game is changing societal norms. It is not ‘normal’ 
that so many people cannot afford to eat, cannot afford 
an adequate diet, cannot get decent work, are subject to 
climate shocks, have to live with diminished biodiversity, 
and are experiencing high levels of morbidity and 
premature mortality from all of these things.

Societal norms can be changed, and it is people – all 
of us – who can begin changing the idea of what is 
acceptable, decent, normal and just. We see many 
examples of citizen power – individual and collective – 
and we must do everything we can to invest in such 
efforts to speak truth to power and develop and 
implement solutions that show the way (the efforts of 
the footballer Marcus Rashford in the UK to persuade 
the UK Government to provide free school meals to 
low income families even when schools are closed is a 
recent example).

Along with many tens of thousands of people 
worldwide, and under the leadership of the United 
Nations Secretary-General and his Special Envoy, I am 
involved in the United Nations Food Systems Summit 
in September 2021. The Summit has rightly framed 
itself as a people’s summit and a solution summit, 
with solutions and energy coming from every corner 
of society. Just like everyone else, I will be straining 
hard to work with others to make this a summit like 
no other: one that we can look back on from 2030 and 
say “that was when the world woke up to the need 
for food systems transformation and began acting to 
make it happen”.

1  Impact investments are investments “made into companies, organizations, and funds with the intention to generate a measurable, 
beneficial social or environmental impact alongside a financial return” (Wikipedia contributors, 2021).
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Yet we do not have to engage directly with the Summit 
to make a positive difference to food systems. The 
majority of people have choices about the type of 
food they buy: was it produced sustainably, justly, 
healthily? They can vote with their cash, their cards, 
their forks and their chopsticks. Everybody has a 
stake in transforming food systems, and everybody 
can transform food systems: on their own and – more 
powerfully – working together. There is no time to lose.
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Abstract
Food systems are a major catalyst for achieving 
the Sustainable Development Goals (SDGs), and 
the concept of ‘Leaving no one behind’ is central 
to the 2030 Agenda. In the call for food systems 
transformation, the role of social, economic and 
political inequalities in food systems and in broader 
society have not always received the attention they 
require. With a view to ensuring that food system 
transformations are inclusive of the rural poor, this 
article explores the concept of inclusion in the context 

of food systems transformation, assesses the extent 
and key issues of exclusion and benefits of inclusion, 
and elaborates a set of key principles for inclusive 
food systems transformation.

Introduction
Inclusion is a central tenet of food systems 
transformation that requires adequate consideration 
in the context of broader demands placed on food 
systems. These demands pertain to providing 
sufficient and affordable food for a growing 
population, promoting safe and healthy diets, creating 
meaningful and remunerative jobs, and responding 
to climate change and natural resource constraints 
(Hemrich, 2020).
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Several recent global studies on food systems 
transformation have focussed on the environmental 
and nutritional dimensions, proposing major changes 
in agricultural land use, production systems and 
dietary choices. They call for increasing resource use 
efficiency, reducing agricultural inputs, and changing 
diets by reducing consumption of meat-based 
products while increasing reliance on plant-based 
foods (FOLU, 2019; Willet et al, 2019; Shukla et al, 
2019; Global Panel on Agriculture and Food Systems 
for Nutrition, 2020). However, actions taken to achieve 
environmental and nutritional objectives of food 
systems can be disruptive and may not by themselves 
improve the livelihoods of the rural poor, who are not 
able to gain from such disruptions without specific 
promotion of inclusion (Davis et al, 2021).

To ensure policy coherence for better inclusion, the 
ongoing discourse on how to transform food systems 
needs to take into account complementarities 
and trade-offs between these objectives within 
dynamic processes of population growth, increased 
urbanisation and globalisation, which can further 
compromise achieving these goals and reinforce 
the exclusion of marginalised individuals and 
communities. While coronavirus disease 2019  
(COVID-19) has certainly re-emphasised the 
vulnerabilities of contemporary food systems, it 
has most emphatically exposed the stark social, 
economic and political inequalities within food 
systems and in broader society. This article explores 
the concept of inclusion in the context of food systems 
transformation, assesses the extent and key issues of 
exclusion and benefits of inclusion, and elaborates key 
principles for inclusive food systems transformation.

The concept of inclusion
Although there is no universally agreed definition 
or benchmark for social inclusion, it is commonly 
described as a state in which individuals are able 
to participate fully in, and equally benefit from, 
economic, social, political and cultural life, as well as 
the process leading to and sustaining such a state 
(UNDESA, 2016). Inclusion is often described through 
the lens of reducing exclusion. Material deprivation 
represents just one dimension of social exclusion, 
as it is also characterised by a lack of participation 
and control over strategic decisions. Exclusion is 
intersectional and multidimensional: a person can be 
excluded due to patterns of discrimination based on 
gender, age, race, ethnic background, economic class, 
disability, migration or labour status, or geographic 
location. Exclusion can take place at individual, family, 
community or broader group levels, and can manifest 
itself in multiple ways – from reduced access to 
productive assets and political processes, to formal 

and informal discrimination and marginalisation. 
Social inclusion is linked to the concept of economic 
inclusion, which refers to enhancing the income 
generation capacity of the poor, addressing social, 
environmental and productive constraints in a 
sustainable manner.

The concept of inclusion is key to food systems 
transformation for four reasons. First, “leave no one 
behind” (LNOB) is the central, transformative promise 
of the 2030 Agenda for Sustainable Development and 
its Sustainable Development Goals (SDGs) (United 
Nations Sustainable Development Group, 2021). 
Second, food systems are globally responsible for 
a large share of the livelihoods of the poor, and 
particularly the rural poor. Third, the actions of 
these hundreds of millions of poor and vulnerable 
households and individuals with food system-based 
livelihoods have direct implications for the success 
of the envisioned food system transformation itself. 
Fourth, the highly unequal impact of COVID-19 
threatens to send many countries on a more unequal 
trajectory of economic transformation and growth.

Food systems transformation is one large part of the 
broader process of agricultural, rural and structural 
transformation (IFAD, 2016; FAO, 2017). Inclusive 
rural transformation entails the diversification of 
agricultural production and the transition to the 
rural non-farm economic activities that emerge 
around urban agglomerations of different sizes. This 
progressive urbanisation leads to “higher incomes, 
changes in lifestyles and greater female participation 
in the workforce” (FAO, 2017) and in turn affects 
the nature of food systems through higher demand 
for a wide variety of agricultural products that are 
increasingly processed, stored and transported. In 
this way, access to and availability of nutritious foods 
in urban areas, particularly for the urban poor, will be 
shaped by rural transformations. Promoting inclusive 
food systems highlights the centrality and dynamics 
of food production and consumption in the processes 
of inclusive rural transformation and urbanisation, 
including in urban areas.

As has been observed from country experiences in 
the history of economic development, there is nothing 
inherently inclusive about economic transformation – 
its outcomes depend on the underlying distribution 
of assets and resources and political will, public policy 
and investment. In a similar fashion, to be inclusive, 
food systems transformation will require explicit 
incorporation of inclusion aims into policy, programmes 
and investment. Without sufficient attention to the 
drivers of economic and social exclusion, food systems 
transformations risk driving increases in poverty, 
marginalisation and inequality, while failing to deliver 
on sustainability and nutritional objectives.
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Inclusion and exclusion in food 
systems transformations

Action Track 4 of the Food Systems Summit focusses 
on the issue of exclusion by putting into sharp focus 
that “inequality and power imbalances – at household, 
community, national and global levels – are 
consistently constraining the ability of food systems to 
deliver poverty reduction and sustainable, equitable 
livelihoods” (Action Track, 2020). For the International 
Food Policy Research Institute, “inclusive food systems 
reach, benefit, and empower all people, especially 
socially and economically disadvantaged individuals 
and groups in society” (IFPRI, 2020). Inclusive food 
systems guarantee to all: access to affordable, safe 
and nutritious food; a fair share of economic benefits 
associated with food systems; a more participatory 
way of decision-making and shaping food systems; 
and freedom and capabilities to make individual 
strategic life choices.

What does exclusion in food systems mean in 
practice?
As of 2017, more than 689  million people lived in 
extreme poverty, about 9.2  percent of the global 
population, using the USD  1.90 a day poverty line 
(World Bank, 2020). About 80 percent of the extreme 
poor live in rural areas, most of whose livelihoods 
depend on agriculture (Castañeda et al, 2018). The 
World Bank estimates that COVID-19 could push an 
additional 88–115 million people into extreme poverty 
in 2020 (World Bank, 2020). Prior to COVID-19, in 2019, 
the number of hungry people had increased to nearly 
690  million, and the pandemic has put into doubt 
whether the SDG 2 goal of zero hunger by 2030 can 
be achieved. Furthermore, overcoming hunger and 
malnutrition requires more than securing enough 
food to survive, as key obstacles remain – including 
the high cost of nutritious foods, low affordability of 
and unequal access to healthy diets for vast numbers 
of families (FAO et al, 2020).

Poverty and hunger are the results of socio-economic 
exclusion, which are manifest primarily through 
unequal access to resources, limited political 
participation and voice, and the denial of opportunities 
(UNDESA, 2016), including employment. Significant 
barriers contribute to this inequality: social, cultural 
and psychological structures; weak institutions; 
discrimination based on gender and ethnicity; and 
lack of self-esteem (FAO, 2019). Inequality of wealth 
is also linked to: inequality in opportunity; political 
marginalisation; access and outcomes in human 
capital (health and education); productive assets such 
as land, livestock and forest resources, and the array 
of policies and public services necessary to increase 
the returns on those assets (see FAO, 2020a, 2020b).

The informality of employment in food systems is an 
important dimension of inequality and exclusion (FAO, 
2020b). Labour in rural and peri-urban areas, whether 
in self-employment or in wage labour, is primarily 
informal (ILO, 2018). Informal workers are excluded 
from employment-related social protection, including 
insurance and employment guarantees, if they exist. 
Casual day labourers in agriculture are among the 
poorest of the poor in most of the developing world 
(FAO, 2020b).

Inequality, social exclusion and food insecurity within 
countries and within households affect women more 
than men, particularly in terms of asset ownership 
and land rights, and access to inputs, technology and 
services. Women also face persistent discrimination 
and marginalisation. Discriminatory gender norms 
and customs, compounded by women’s limited 
voice and agency, and factors such as gender-based 
violence and forced marriage, are important drivers 
of exclusion and inequality. Gender inequality, and 
especially women’s work burden, can lead to negative 
coping strategies affecting children and youth in the 
household, particularly around food consumption 
and child labour in agriculture (see FAO, 2020b). 
Globally, in rural areas, indigenous peoples are 
more than twice as likely to be in extreme poverty 
than their non-indigenous counterparts. They often 
face systematic discrimination and marginalisation 
(ILO, 2020), and are often highly disadvantaged 
due to significant inequalities in the areas of early 
childhood development, social discrimination, 
violence, assimilation policies in the education and 
health systems, and the dispossession of land and 
denial of land rights (UNDESA, 2016, 2020). People 
with disabilities living in poverty in rural areas suffer 
from social exclusion and economic discrimination; 
they also lack access to programmes that facilitate 
economic inclusion (FAO, 2019; UNDESA, 2020).

Why is it important to ensure 
inclusive food systems 
transformations?
A. Inclusion is closely linked to the concept of leaving 
no one behind, which represents the “commitment of 
all UN Member States to eradicate poverty in all its 
forms, end discrimination and exclusion, and reduce 
the inequalities and vulnerabilities that leave people 
behind and undermine the potential of individuals and 
of humanity as a whole” (United Nations Sustainable 
Development Group, 2021). For the United Nations, 
LNOB not only entails reaching the poorest of the 
poor, but requires combating discrimination and rising 
inequalities within and among countries, and their 
root causes. A major cause of people being left behind 
is persistent forms of discrimination, including gender 
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discrimination, which leaves individuals, families and 
whole communities marginalised and excluded. LNOB 
is grounded in the Charter of the United Nations, 
international human rights law and national legal 
systems across the world.

B. Up to 4.5  billion people globally depend on 
food systems, at least in part, for their household 
livelihoods, including employment in food value 
chains, the self-employed and family labour, and 
those in informal, migrant and seasonal wage labour 
(United Nations, 2020). Over half of these are small-
scale agricultural producers and their families. The 
historical experience with poverty reduction indicates 
that agricultural and rural transformation have been, 
and are likely to remain, a primary driver of economic 
growth and poverty reduction for a majority of 
the world’s poor people. Agriculture remains the 
sector with the greatest potential for improved rural 
livelihoods and poverty reduction for those countries 
with high contribution of agriculture to gross domestic 
product (GDP) growth and a high share of poor in rural 
areas (Davis et al, 2021).

The rural poor face disadvantages and barriers 
which limit their ability to participate in food systems 
transformation: they generally have low levels of 
agricultural productivity; high exposure to risks to 
production, household income and consumption, with 
few formal coping mechanisms; low levels of access to 
information, services and productive assets; and face 
pervasive multiple market failure. Women in agriculture 
and more broadly within food systems face specific 
constraints in their access to productive resources and 
services and have limited agency, which hinders their 
decision-making power. Almost three quarters of the 
global population of 476 million indigenous peoples live 
in rural areas and are primarily engaged in agriculture-
related activities (Davis et al, 2021).

C. Excluded women, men, households and 
communities are responsible for a large share 
of the world’s natural resources. For example, 
indigenous peoples manage or have tenure rights 
over a quarter of the world’s land surface and about 
40  percent of all terrestrial protected areas and 
ecologically intact landscapes (Garnett et al, 2018), and 
over 20 percent of carbon stored in tropical forests 
lies within indigenous territories (Environmental 
Defense Fund & Woods Hole Research Center, 2015). 
Given their poverty and the close link between natural 
resources and their livelihoods, agriculture and the 
food system are critical for the wellbeing of indigenous 
peoples – and the wellbeing of indigenous peoples 
is critical for the sustainable management of a large 
share of the world’s natural resources.

More broadly, the behaviour and investment 
decisions of hundreds of millions of small-scale 

producers will affect land use and forests and 
climate action. It is necessary to address the 
barriers, constraints and market failures they face 
in responding to incentives around climate action 
and environmental sustainability, particularly 
in terms of lack of access to credit, liquidity and 
risk management tools. The short time horizon 
experienced by many small-scale producers impedes 
the long-term investment required for much of the 
necessary transformation.

D. The direct and indirect effects of the COVID-19 
pandemic have put food systems worldwide at risk 
of disruptions, affecting the food security, nutrition 
and livelihoods of millions, especially those involved 
in food systems. COVID-19 is worsening exclusion and 
inequality, heightening the imperative – and challenge 
– of promoting, investing in and implementing inclusive 
food systems transformation. Inequality reduces the 
impact of economic growth on poverty reduction 
(UNDESA, 2020), such that eventual economic recovery 
and transformation of food systems may have less 
impact on the poor, potentially leaving them worse-off, 
and facing greater inequality, than before. COVID-19 
may potentially put countries on a more unequal, 
exclusionary and higher poverty growth trajectory, 
limiting the possibilities of inclusive food systems 
transformation.

Key principles for an inclusive food 
systems transformation

Exclusion and inequality are not inevitable, and rising 
inequality is not an inescapable outcome of the COVID-
19 crisis. National institutions, politics and policy play 
a key role, pointing to the need for explicit, targeted 
policies and investment to address inclusion in food 
systems transformation. Inclusive food systems 
transformation requires consideration of the following 
key principles.

•	 Position human rights at the centre of the food systems 
transformation to guarantee access to healthy diets 
for all, thereby reducing poverty, inequalities and 
the marginalisation of communities and individuals 
within food systems. This should be done by 
expanding, strengthening and operationalising 
social protection and labour rights by implementing 
human-rights-based and participatory approaches 
to water, land and other natural resources within 
food systems.

•	 Ensure the empowerment and involvement of 
all individuals and communities, especially the 
marginalised, in the development of policies and 
strategies aimed at transforming food systems. 
Beyond improving social dialogue mechanisms 
within food systems, this strategy, associated with 
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governance reforms towards more decentralisation, 
will help individuals and communities better 
formulate their needs and recommendations, and 
will enable national and local authorities to better 
consider people’s voices in the formulation of 
reforms affecting inclusivity in food systems.

•	 Strengthen the capacities of cooperatives and 
producers’ organisations along value chains to 
improve poor and marginalised producers’ and 
individuals’ (including women and youth) access to 
finance, inputs, training, technology and markets. 
Supporting the creation of those organisations can 
also increase the bargaining power of the different 
marginalised actors of the value chains and improve 
the fairness of their share of production value.

•	 Ensure the integration of actions to enhance the 
participation of and benefits to the rural poor 
into proposed approaches for food system 
transformation (Davis et al, 2021).

•	 Address specific barriers to participation of small-scale 
female and male producers in diversification of farming 
systems, including financing, risk management, 
information, technology and access to markets.

•	 Enhance and expand institutions to support the 
capacity of small-scale female and male producers to 
adopt sustainable agricultural techniques, including 
extension, risk management, technology and input 
supply systems that support efficient use.

•	 Focus innovation and research on the constraints 
faced by, and preferences of, female and male small-
scale producers, including indigenous peoples, with 
limited asset bases and facing a variety of market 
failures.

•	 Invest in rural infrastructure and human capital 
development, including universal access to education 
and health services, social protection and skills 
development.

•	 Address historic inequalities in access to, and secure 
tenure of, land and water.

•	 Take actions to protect the integrity of indigenous food 
systems.
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Opinion 2
Rural women feed the world, but can they get a seat at the 
table?

Mike Taylor

Director, Global Secretariat of the International Land Coalition (ILC) and United Nations Food 
Systems Summit (UNFSS) Champion.

Disclaimer: The views expressed in this article are those 
of the author and do not necessarily reflect the views of 
the ILC.

In the International Land Coalition, we hope that the 
Food Systems Summit will listen above all to the rural 
women who feed the world. They make up more than 
60 percent of the agricultural labour force and contribute 
a significant proportion of the food produced globally.

Yet, the reality is that they are feeding the world using 
somebody else’s land.

Globally, 164 countries recognise the right of women 
to own, use and make decisions on their land on equal 
terms with men. However, only 52 countries guarantee 
these rights in practice because of discriminatory 
customary and traditional laws. In fact, women own 
less than 15 percent of the world’s land.

Felia Sikubweza is a farmer from Dowa District in the 
Central Region of Malawi. Her story is not that different 
from that of many rural women in sub-Saharan Africa. 
She grew up on a farm with her parents, growing 
pigeon peas, soybeans, tomatoes and maize for 
consumption and to sell in the local market. She was 
forced to forego an education to run the family’s farm 
while taking care of her mother who suffered from a 
disability.

This heavy responsibility spilled into adulthood, where 
Felia found herself supporting her husband through 
college to pursue his career ambitions, while ensuring 
nutritious meals for her four young children. Felia 
found herself barely surviving in a marriage with an 
abusive husband, with little hope for a way out.

It was only when she found the support of a 
community of like-minded women in the Coalition of 
Women Farmers in Malawi, that she learned about 
her rights and had the courage to leave her situation. 
These women found strength in numbers to approach 
traditional leaders and demand change, because their 
lives depended on it.

It is not uncommon for women in Felia’s community 
to be subjected to gender-based violence as a form 
of intimidation to discourage the pursuit of justice, or 
to be asked to pay exorbitant fees to have their cases 
heard. The stark reality is that women who own land 
experience 13 percent the level of domestic violence than 
those who do not. 

The situation in Malawi is dire, with only 4 percent of 
agricultural land registered to women.

“Once I left my husband, my brothers 
were reluctant to give me a portion of the 
family land as my culture dictates that a 
woman relinquishes all rights to land in 
her parental home once married. I had 
no other choice but to be brave and seek 
assistance from local leaders and chiefs 
in negotiating for a piece of land from my 
family. I wouldn’t have had this courage 
unless I knew my rights”.

It seems change is in the air and progress imminent 
with the passing of 10 progressive land laws in 
Malawi. Among the most significant of these 
legislative changes is the 2016 Customary Land Act, 
which incorporates a gender-sensitive lens, requiring 
that women have a 50  percent representation in 
customary land committees. These committees are 
responsible for the management of all customary 
land in a traditionally managed area, so having a seat 
at this table is a huge step in the right direction.

Today, Felia is often called into traditional courts and 
district dispute resolution meetings to consult on land 
cases because of the vast knowledge she has acquired. 
Chiefs even engage her and the other participants to 
advocate for other women during dispute resolution 
cases on land if they feel that the victims cannot 
represent themselves.

The International Land Coalition’s 250 member 
organisations come together to work for “people-
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centred land governance”. This means recognising 
and protecting the land rights of those like Felia, 
whose ability to protect her land rights contributes to 
resilient, sustainable and healthy local food systems.

The struggle to strengthen local food systems, and the 
land rights that underpin them, is closely entwined 
with the struggle to halt gender-based violence, 

empowering women economically and promoting 
their agency and voice.

It is these voices that must be heard in shaping the 
food systems of the future. Not just in their own 
families, communities and customary courts, but – we 
hope – on the stages and in the decisions of the Food 
Systems Summit.

An Ogiek woman with her child in their home near Mau Forest, Kenya (Photo: Jason Taylor/ILC)

A Karamojong woman stands on a patch of communal land she has just tilled in Moroto District of Northern  
Uganda (Photo: Jason Taylor/ILC)
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Opinion 3
Feminist approaches to transforming food systems: a 
roadmap towards a socially just transition
Clara Mi Young Park, Fiorella Picchioni and Valentina Franchi
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United Nations (FAO) Regional Office for Africa. She holds a PhD in Development Studies, Political 
Ecology, from the International Institute of Social Studies in The Hague. With an interest in agrarian 
transformations and feminist political ecology of resource scarcities, she has authored numerous 
articles in peer-reviewed academic journals and book chapters. Her most recent publications in-
clude an article for the Journal of Peasant Studies ‘Gender and generation in rural politics in 
Myanmar: a missed space for (re)negotiation?’ and a co-authored chapter in the book Negotiating 
gender expertise in environment and development (Routledge; 2020).

Fiorella Picchioni is a Fellow in Gender and Diversity in Food Systems at the Natural Resources 
Institute, University of Greenwich. She is an applied development economist and her work is posi-
tioned at the intersection of food systems thinking, nutrition and agrarian change. Her research 
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Valentina Franchi is a Gender and Development Expert. After several years working as project 
manager in the field, she joined the FAO Gender Team in 2012. Her main areas of expertise in-
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agri-entrepreneurship. She holds a Master’s degree in International Cooperation and Development 
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Disclaimer: The views expressed in this opinion piece are 
those of the authors and do not necessarily reflect the 
views of FAO.

Transforming food systems to make them 
healthier, more sustainable and inclusive is closely 
interconnected with the goals and ambitions of the 
2030 Agenda for Sustainable Development and leaving 
no one behind. The importance of making food 
systems more equitable and sustainable has become 
critical and is a key driver behind the movement to 
promote food systems transformation. By shedding 
light on the existing structural weaknesses and 
inequalities inherent in existing food systems, the 
coronavirus disease 2019 (COVID-19) pandemic has 
made this transformation an ever-more pressing 
priority. Although different readings of the crisis and 
proposals for solutions exist (eg Clapp et al, 2020), all 
stakeholders agree that action is urgently needed.

An equitable and sustainable transformation can 
only happen by prioritising the long-standing feminist 

demands, underpinned by calls for the realisation of 
women’s rights and socio-environmental justice. The 
current health, economic and social crisis has shed 
light on the deep-rooted inequalities that characterise 
our food systems, with gender intersecting with race, 
ethnicity, citizenship status, (dis)ability, age and 
other social dimensions, to create vulnerability and 
marginalisation. The pandemic has further exposed 
the food systems’ reliance on women’s invisible, 
underpaid or unpaid and devalued work. Historically, 
the affective and material labour, the care work that 
shapes ‘social reproduction’ and is indispensable 
to society, has been cast as ‘women’s work’ and is 
often performed without pay. Further, the invisibility 
and subordination of women’s care and unpaid 
work has contributed to its appropriation and 
commodification in different contexts and points in 
history, becoming a central feature of production 
of profit in capitalist societies and a salient feature 
of feminist critique (Kabeer, 1994; Molyneux, 2006; 
Razavi, 2007).
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This is evident in food systems. Not only do women 
provide key contributions by producing, preparing, 
processing and marketing most of the food, especially 
in the rural areas of the global South, they are also 
responsible for myriad other critical activities, 
productive and ‘reproductive’, that allow households, 
communities and food systems to function and thrive, 
particularly in periods of crisis and in the absence 
of well-functioning public welfare systems. Despite 
being fundamental to the livelihoods, food security 
and nutrition of households and communities 
worldwide, these activities often still remain 
‘invisible’ and untargeted, including by social policy, 
development and, most recently, COVID-19 response 
interventions. With the emergence of the over-used 
and under-scrutinised terminology of “essential 
worker” during the COVID-19 pandemic (Stevano 
et  al, 2020), it becomes crucial to critically engage 
with the mechanisms through which the neoliberal 
food system undermines the wellbeing and dignity of 
workers on which its functioning depends (Solomon & 
Hopkins, 2021; The Guardian, 2020).

The available evidence shows that, across regions of 
the world, women – and especially rural, migrant and 
indigenous women – are disproportionately represented 
in low-skilled, low-paid occupations along food systems, 
with limited or no access to decent employment and 
social security schemes, and no real pathway out of 
poverty and food insecurity. Despite some progress 
achieved in recent decades, rural women continue 
to face severe discriminations in their access to land, 
services, finance, markets, information and technologies, 
which limits their opportunities to participate in and 
benefit equally from food systems development. Not 
only that, but almost everywhere, women, youth and 
minorities are often excluded from representation and 
decision-making at all levels, while the governance of 
local and global value chains remains dominated by 
male-dominated elites, businesses and corporations.

These social and gender inequalities are not only 
fundamentally unjust, they also have practical and 
material consequences on women and marginalised 
groups, and on society at large. For example, women’s 
improved access to resources and increased productivity 
have been shown to be strong determinants of 
children’s levels of education and health (FAO, 2011). 
Hence achieving gender equality in food systems is 
not just in line with fundamental human rights and 
the Sustainable Development Goals, it is a strategic 
investment that can impact positively on all aspects of 
food systems, including agricultural productivity, agri-
food value chain performance, reduction of food losses, 
and improved dietary diversity and nutrition.

Food systems transformation requires embracing 
a broader vision of inclusion, based on principles 

of gender equality and social justice, and exploring 
connections and actions across scales. Furthermore, 
a crisis such as the COVID-19 pandemic provides a 
unique opportunity to engage and build connections 
across grass-roots and feminist movements that are 
at the forefront of food systems transformation and 
social justice struggles. Strengthening such networks 
is not only central to shaping supportive and 
effective national policies, but also fundamental for 
developing a resounding international response to 
the challenges that 21st century global food systems 
face.

Addressing the power unbalances at the core of these 
inequalities in food systems is a momentous task and 
now, more than ever, needs bold and transformative 
actions that take us beyond paying lip service to 
‘gender equality’. A serious commitment to address 
the drivers of inequality and exclusion in food systems 
requires, at a minimum:

1. analysing how gender, intersecting with other 
social differences and axes of power, is embedded 
in global relations of production and reproduction, 
local ecologies and cultures;

2. examining how gendered power relations 
fundamentally shape, and in turn are shaped by, 
how global food systems operate at different levels;

3. acknowledging that the environmental, socio-
economic and social reproduction crises have the 
same root causes and require holistic/coordinated 
interventions to address them effectively.

To achieve this, a bold paradigm shift is needed 
that questions and challenges power structures and 
operations within global and local food systems. We 
conclude our reflection by offering an initial list of 
cross-disciplinary methodological implications for 
research and action, and questions that might help us 
to advance in this direction.

Methodological implications for 
research and action

We suggest a food systems analysis that adopts 
feminist political economy, informed by social 
reproduction approaches, as a theoretical and 
methodological framework aiming at:

•	 recognising issues around oppression, power and 
inequality as structurally relational and shaped 
by the dominant economic paradigm (ie capitalist 
production);

•	 providing a constructive critique and an alternative 
analysis of the interconnections between 
reproductive and productive labour in local and 
global food systems;
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•	 promoting a radical reframing of global relations 
of production and reproduction to promote: 
(i)  trade, economic, fiscal and social policies that 
enable better recognition of women’s unpaid work; 
(ii) equal distribution of benefits between women 
and men small-scale producers and entrepreneurs; 
(iii)  protection of migrant workers and other 
marginalised groups; and (iv)  access to safe, 
nutritious and affordable food for all, among others;

•	 addressing the lack of operational and 
methodological linkages between the macro and 
micro levels of analysis in food systems.

Together with feminist political ecology – which 
highlights the interconnectedness of social relations 
of power with nature, culture and economies, and is 
committed “to research and practice that empowers 
and promotes social and ecological transformation 
for women and other marginalized groups” (Elmhirst, 
2018: 10) – this approach will allow: analysis of the 
implications of food systems transformation in terms of 
changes in gender and power relations; a restructuring 
of social, economic and ecological relations; and the 
identification of alternative economies, ecologies and 
pathways of sustainability (Di Chiro, 2015; Harcourt & 
Nelson, 2015; Wichterich, 2015; Wright, 2010).

Furthermore, we argue for the need to systematically 
monitor and evaluate the unintended consequences 
of interventions and policies on marginalised and less-
visible groups, and account for all power relations that 
can undermine policy and programme outcomes.

Questions that should underpin the 
formulation and implementation 
of transformative policies and 
actions in support of food systems 
transformation
•	 How do we change patriarchal and social norms that 

reproduce oppression and marginalisation at local, 
national and global levels? How do we promote new 
expressions of masculinities and femininities, and 
effectively challenge a rigid and unequal gender 
division of labour at all levels (within the household, 
institutions, across value chains, to mention a few)?

•	 How can we ensure the implementation of policies, 
public services and social protection measures that 
address the existing gender and social inequalities, 
and encourage a just redistribution of assets and 
reproductive work? How can these interventions 
build the resilience of women and men, especially 
small-scale producers and actors operating in agri-
food value chains?

•	 Which mechanisms can be put in place to 
allow racialised and marginalised women and 

men producers, value chain actors and their 
organisations to sit at the table where decisions are 
made (ie following the model of the United Nations 
Committee on World Food Security)?

•	 How do we address unequal power dynamics 
between smallholders and small-scale actors – 
both women and men – and transnational agri-food 
businesses to avoid the exploitation of women’s and 
minority groups’ relative positions of economic, 
social and political exclusion?

•	 What can donors and development partners do to 
actively level the playing field for countries in the 
global South in trade relations, bargaining power 
and ability to respond to future (health, financial, 
social) crises while promoting gender equality and 
social justice?

As noted above, this list is by no means comprehensive 
and is intended to trigger some initial reflections on 
how to move in the direction of transforming food 
systems. Unless such transformation is centred on 
actively promoting gender equality and social justice 
(ie committed to changing power relations that 
perpetuate social injustices in food systems), it will not 
be sustainable or meaningful in the long run.

References
Clapp J, Calvo-Friedman A, Cameron S et al, 2020. The COVID-19 
shadow pandemic: meeting social needs for a city in lockdown. Health 
Affairs, 39(9). https://doi.org/10.1377/hlthaff.2020.00928. 
Di Chiro G, 2015. A new spelling of sustainability: engaging feminist-
environmental justice theory and practice. In: Harcourt W, Nelson 
IL, eds. Practising feminist political ecologies. London, UK: Zed Books, 
211–237.

Elmhirst R, 2018. Ecologías políticas feministas: perspectivas situadas 
y abordajes emergentes. Ecología Política, 10  January. http://www.
ecologiapolitica.info/?p=10162. Accessed 2 February 2021.
FAO, 2011. The state of food and agriculture: women in agriculture – 
closing the gender gap for development. Rome, Italy: Food and 
Agriculture Organization of the United Nations. http://www.fao.
org/3/i2050e/i2050e.pdf. Accessed 18 March 2021. 
Harcourt W, Nelson LI, eds, 2015. Practising feminist political ecologies. 
London, UK: Zed Books.
Kabeer N, 1994. Reversed realities: gender hierarchies in development 
thought. London, UK: Verso.
Molyneux M, 2006. Mothers at the service of the new poverty agenda: 
progresa/oportunidades, Mexico’s conditional transfer programme. 
Social Policy and Administration, 40, 425–449.
Razavi S,  2007. Liberalisation and the debates on women’s access to 
land. Third World Quarterly, 28, 1479–1500. 
Solomon E, Hopkins V, 2021. Inside Germany’s abattoirs: the human 
cost of cheap meat. Financial Times, 7 January. http://www.fao.org/3/
i2050e/i2050e.pdf. Accessed 18 March 2021.
Stevano S, Ali R, Jamieson M, 2020. Essential for what? A global 
social reproduction view on the re-organisation of work during the 
COVID-19 pandemic. Canadian Journal of Development Studies / Revue 
canadienne d’études du développement, https://doi.org/10.1080/0225
5189.2020.1834362. 
The Guardian, 2020. Coronavirus sheds light on Canada’s poor 
treatment of migrant workers. The Guardian, 20 July.
Wichterich C, 2015. Contesting green growth, connecting care, 
commons and enough. In: Harcourt W, Nelson IL, eds. Practising 
feminist political ecologies. London, UK: Zed Books, 67–100.
Wright MW, 2010. Geography and gender: feminism and a feeling of 
justice. Progress in Human Geography, 34, 818–827.

https://doi.org/10.1377/hlthaff.2020.00928
http://www.ecologiapolitica.info/?p=10162
http://www.ecologiapolitica.info/?p=10162
http://www.fao.org/3/i2050e/i2050e.pdf
http://www.fao.org/3/i2050e/i2050e.pdf
http://www.fao.org/3/i2050e/i2050e.pdf.
http://www.fao.org/3/i2050e/i2050e.pdf.
https://doi.org/10.1080/02255189.2020.1834362
https://doi.org/10.1080/02255189.2020.1834362


Agriculture for Development, 42 (2021)Article 2

20

Leveraging livestock sector innovations for a resilient and 
sustainable food system in Africa
Mahamadou Tankari and Katrin Glatzel

Mahamadou Tankari is a Senior Scientist in the Department of Policy Innovation at AKADEMIYA2063. 
Previously, he worked at the International Food Policy Research Institute (IFPRI) in Senegal where 
he carried out policy-oriented research as Research Coordinator. He holds a PhD in Economics 
from the University of Pau, France.

mtankari@akademiya2063.org

Katrin Glatzel is the Director of Policy Innovation at AKADEMIYA2063 and Program Head of the 
Malabo Montpellier Panel. Prior to that, she was a Research Fellow at the International Food Policy 
Research Institute (IFPRI) in Senegal and worked as a Research Officer at Imperial College London, 
where she continues to be a Visiting Researcher. She holds a PhD in Environmental Research from 
Imperial College London and MSc Public Management and Governance from the London School 
of Economics and Political Science.

kglatzel@akademiya2063.org

Abstract
Animal husbandry plays a significant role in Africa’s 
food systems, supporting the livelihoods of an 
estimated 268 million people in 36 African countries 
and making an important contribution to food security 
and nutrition. However, to meet the increasing 
demand for animal-sourced products, more needs 
to be done to elevate the role of the livestock sector 
through context-specific technology development and 
adoption as well as targeted policy innovations for a 
sustainable increase in production and productivity. 
This article draws on the experiences of Senegal 
and Tunisia in elevating livestock to a sectoral policy 
priority, as well as concrete examples of technology 
development across the continent. These interventions 
could contribute significantly to Africa’s food systems 
transformation, create important employment 
opportunities in rural areas, and strengthen overall 
economic growth and development.

Introduction
Livestock is an integral part of Africa’s food system, 
contributing significantly to food security and 
nutrition while generating important employment 
opportunities and income. Animal-sourced products 
in the form of dairy, meat and eggs contain – in 
addition to protein  – essential micronutrients such 
as vitamins A, D and E, and zinc, as well as highly 
bio-available iron and amino acids. With respect 
to employment and income, evidence shows that 
livestock is the primary livelihood of an estimated 
268 million people in 36 African countries (FAO, 2018). 
Most of these households earn an income from the 

sale of live animals, meat, milk and eggs, allowing 
them to buy food as well as agricultural inputs, such 
as seed, fertilisers and pesticides. In addition, exports 
of live animals and animal-sourced products generate 
important foreign exchange revenues. For example, in 
Somalia, the exports of bovines, sheep and goats have 
represented over two thirds of total exports in recent 
years (OEC, 2019).

Moreover, livestock contributes to agricultural 
production by supplying inputs, including organic 
fertiliser and farm power. The importance of 
prioritising the livestock sector for a resilient and 
sustainable food system is well reflected in African 
continental and global policy frameworks. For instance, 
under the African Union (AU) Agenda 2063, as part of 
Aspiration #1 “to achieve a prosperous Africa based on 
inclusive growth and sustainable development”, goals 
1, 3 and 5 reflect African governments’ commitment 
to enhance livestock production and promote policies 
that contribute to value addition in livestock to meet 
several targets, including the doubling of agricultural 
productivity. At the global level, livestock contributes 
to all 17 Sustainable Development Goals (SDGs) 
and is directly linked to 8 SDGs, in particular SDG 1, 
SDG  2 and SDG  3. Within the SDGs, the need for 
strengthening the livestock sector is highlighted as a 
key element to achieve food and nutrition security and 
overall sustainable economic development. As this 
article shows, elevating the role of the livestock sector 
through context-specific technology development and 
adoption, as well as targeted policy innovations for a 
sustainable increase in production and productivity, 
could significantly contribute to Africa’s food system 
transformation.
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Livestock sector challenges
Demand for and consumption of livestock products 
have steadily increased in Africa due to robust 
and sustained economic growth over the past two 
decades – coupled with population growth, rising 
incomes, a growing middle class, and urbanisation, 
all driving a shift in dietary habits. The estimated 
average consumption of 19  kg of meat and 44  kg 
of milk in 2013 is set to increase to 26 kg and 64 kg, 
respectively, in 2050. However, under current trends 
African producers will be unable to sustainably satisfy 
this growing demand. This is largely due to challenges 
that include unsustainable production practices, 
the impacts of climate change, as well as limited 
adoption of appropriate technologies along the 
value chain. Without dramatically transforming the 
sector, estimates show that between 2030 and 2050, 
one tenth to one fifth of the beef, pork, poultry and 
milk consumed in Africa will come from outside the 
continent (Baker et al, 2013).

Goats with herder, Ethiopia (Photo: Waddington)

Climate change affects rainfed fodder (pasture) and 
water availability, increasing seasonal fluctuations in 
production, while higher frequencies and intensities 
of droughts and floods cause greater livestock 
mortality, as well as a decrease in productivity and 
a fall in the quality of forage. Temperature changes 
and varying rainfall levels can also affect the 
severity and distribution of diseases and parasites, 
impacting animal health. The livestock sector faces 
the additional challenge of meeting sustainability 
targets as it is a significant contributor to global 
human-induced greenhouse gas emissions through 
the production of feed and other inputs, as well 
as downstream operations for transport, cooling, 
storage and processing of livestock products (FAO, 
2016). In addition, livestock overgrazing can lead 
to biodiversity loss through a reduction in plant 
cover, which negatively affects the population sizes 
of wild herbivores and predators. Poor manure 

management practices, especially from large-scale 
livestock farms, can further amplify nutrient pollution 
(soil, water and air), while the imprudent use of 
manure can reduce soil fertility and lead to excess 
minerals and nitrates in surface and underground 
water resources. Finally, a lack of adoption of basic 
biosecurity standards for human and animal health 
is another challenge preventing especially small 
livestock keepers and pastoralists from market 
participation and trade.

Technology development and 
dissemination in the livestock sector

Strengthening the livestock sector to contribute to 
food system transformation requires the challenges 
outlined above to be addressed in a targeted manner 
through technology development, dissemination 
and adoption at different stages of the value 
chain. Technology adoption can help to intensify 
the production of animal-sourced foods, increase 
value addition during processing and profit during 
wholesaling/retailing, while ensuring an efficient 
distribution of products to consumers.

At the production level
Technologies can improve various aspects of 
productivity. For instance, in the animal feed sector, 
technologies are being developed in Africa which, 
when disseminated and shared widely, can provide 
more nutritious feed contributing to animal health 
and productivity. For example, the International 
Center for Tropical Agriculture (CIAT) has developed 
new varieties of Brachiaria and Panicum, two local 
grass genera, to provide higher land and animal 
productivity. The grasses are high yielding, adaptable 
to poor soils, drought and flood resistant, and 
more palatable and nutritious (Odhiambo, 2016). 
Preliminary data from Brachiaria test plots in Kenya 
showed an increase in milk yields of 15–40 percent 
and an average of 36 percent in Rwanda. In addition, 
cattle fed on Brachiaria instead of elephant grass 
(Cenchrus purpureus) in Rwanda benefitted from a 
daily increase in average body weight of 205 grams 
over a 12-week period (González et al, 2016; Ghimire 
et al, 2015).

With respect to animal health, several African 
laboratories develop and produce vaccines for 
zoonoses and other livestock diseases. Digital 
solutions such as mobile phones and geographic 
information systems (GIS) offer additional 
opportunities to facilitate famers’ access to these 
vaccines. For instance, in Ghana, CowTribe delivers 
animal vaccines and other livestock-related last-mile 
services and information to farmers via SMS, including 
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on disease outbreaks. Farmers using the CowTribe 
service – many of whom were living on less than 
USD 1 a day – have been able to add an estimated 
USD 300 to their annual household income (Malabo 
Montpellier Panel, 2019).

Moreover, technological interventions such as artificial 
insemination (AI) can help to improve the genetics 
for more sustainable livestock production. Africa has 
a very diverse stock of livestock well adapted to the 
harsh conditions under which they live, including 
the diseases to which they are exposed. New breeds 
can be created by crossing local breeds with more 
productive breeds originating from either within Africa 
or outside. By using technologies such as juvenile in-
vitro fertilisation and egg transfers, AI and semen 
sexing, livestock keepers can gain access to better 
genetic material and improve the genetic composition 
of their herds (Enahoro et al, 2019). Improving the 
genetic composition can sustainably increase the 
overall productivity of animals, thereby sustainably 
intensifying production of different animal-sourced 
products including meat, milk and eggs.

At commercialisation, processing and 
marketing levels
Technology adoption in the processing, 
commercialisation and marketing stages of the 
livestock value chain has many benefits in terms 
of building a resilient and sustainable food system, 
benefitting small-scale livestock keepers in particular. 
A project by East African Dairy Development (EADD) 
that introduced a network of milk hubs to collect milk 
from farmers, measure it, test it for quality control 
and store it in chillers prior to sale and transportation 
to major processors in the area, enabled farmers to 
negotiate good prices for their produce. Dairy income 
per household increased by 164 percent in Uganda, 
124 percent in Kenya and 64 percent in Rwanda (East 
Africa Trade and Investment Hub, 2019). The milk 
hubs also provided an opportunity to buy and sell 
inputs and supplies such as feed, vaccines and other 
farm hardware, and for farmers to access additional 
services such as veterinarians and transporters.

Technology can also enhance access to reliable and 
up-to-date information related to markets, such as 
when and where to buy livestock inputs or sell live 
animals or livestock products, how much to sell and 
at what prices (Malabo Montpellier Panel, 2019). The 
widespread use of mobile phones combined with 
increasing satellite and satellite television capacities 
can accelerate the development of solutions meeting 
calculated decision-making needs among livestock 
producers, and provide an opportunity to formalise 

markets. In Kenya, for instance, the Livestock 
Information Network and Knowledge System (LINKS) 
aims to fill this gap by collecting and disseminating 
(by text message) information on prices and any other 
information relevant to livestock producers (Njuki & 
Sanginga, 2013).

At the processing level, there are many indigenous 
techniques that are used traditionally to process 
animal-sourced foods to increase their shelf-life and 
ease transportation requirements. For example, meat 
is dried, salted or smoked, broiler chickens are plucked 
or eviscerated, and milk can be cooled, pasteurised 
or soured. More complex processes include hanging 
and chilling meat, as well as the production of milk 
powder, butter, cheese and yogurt. Their widespread 
dissemination and use of technology can contribute 
to strengthening food systems. In Mauritania, a camel 
milk dairy founded in 1989 now produces over 20 
different products out of camel, cow and goat milk. 
The milk is collected at three collection centres from 
over 2,000 livestock herders and nomadic pastoralists, 
15 percent of whom are women, some dispersed 
as far as 800 km from Nouakchott. The company 
has created over 200 direct jobs at the dairies and 
additional employment opportunities for milk 
collectors in Mauritania’s Trarza and Brakna regions 
(Gaye, 2008).

At consumption level
Finally, technologies can help to ensure the safety 
and quality of animal-sourced products for improved 
food security and nutrition. For instance, in the 
dairy sector, interventions can include the training 
of farmers, hawkers, traders and dairy cooperatives 
on the application of higher hygiene standards 
(Alonso et al, 2018). In addition, technologies can 
be used to facilitate the testing, transport and safe 
storage of animal-sourced products. One example 
is the Inclusive Dairy Enterprise (TIDE) in Uganda – 
by investing in improved handling methods and 
equipment for analysing the quality of milk, a 
significant improvement in the quality of milk was 
made (Daburon & Ndambi, 2019). Furthermore, 
the adoption of sophisticated technologies, such 
as biofortification and food fortification, can 
increase the supply of nutrients by manipulating 
the production of milk, meat and eggs to provide 
additional nutritional benefits. In Mozambique, the 
delivery of biofortified vitamin A-rich orange-fleshed 
sweet patotoes (OSP) resulted in doubling of vitamin 
A intakes, with vitamin A-rich OSP providing almost 
all of the total vitamin A intakes for children (Hotz 
et al, 2012).
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Examples of policy innovation in 
Senegal and Tunisia

Senegal
Livestock is an important component of Senegal’s 
agriculture sector, contributing approximately 
30  percent to agricultural gross domestic product 
(GDP), creating employment opportunities, improving 
livelihoods, and crucially food security and nutrition 
outcomes. In fact, innovative policies have been 
designed and implemented by the Government since 
the 2000s, to sustainably increase livestock production 
by creating an enabling environment for technology 
adoption. For instance, under the New Sectoral 
Initiative for the Development of Livestock (NISDEL) 
implemented by the Ministry of Livestock and Animal 
Production (MEPA) between 2004 and 2008, the 
Government committted to improve overall livestock 
farming conditions; accelerate the modernisation and 
sustainable diversification of production systems; 
guarantee the quality and traceability of animal-
sourced products; and provide support for local 
producers to access international markets (Ministere 
de l’Agriculture de l’Elevage et de l’Hydrolique, 2004). 
In fact, through targeted policies livestock imports 
were reduced significantly, in particular those of 
poultry, with Senegal being self-sufficient since 2018. 
By strengthening food safety requirements and 
animal health protection, securing pastoral farming 
and intensifying production through the creation of 
modern private farms, the livestock sector contributes 
significantly towards a more sustainable and resilient 
food system in Senegal. Noterworthy are the Centres 
d’impulsion et de modernisation de l’elevage (CIMEL) 
and the Fonds d’appui à la stabulation (FONSTAB), 
a funding mechanism that became operational in 
2007. NISDEL has enabled the adoption of different 
technologies at different stages of the livestock value 
chain. While at the production level, the CIMEL have an 
explicit focus on the genetic improvement of breeds, 
infrastructure modernisation, and animal health 
protection; and the livestock sector component of the 
Grande offensive pour la nourriture et l’abondance 
(GOANA) promotes insemination technologies to 
boost milk yields of crossbred cows (Ayabagabo, 2012). 
In 2013, the National Livestock Development Plan 
(PNDE) was adopted. It envisioned an increase in the 
performance of the livestock sector to meet national 
demand for animal-sourced products and to improve 
the livelihoods of livestock value chain actors. To 
implement the policy, technology was widely adopted 
along the value chain to increase productivity and 
improve food safety standards. In 2016, the PNDE was 
revised to align its objectives more closely with the Plan 
for an Emerging Senegal (PSE), the country’s economic 
and social development policy framework for the 

medium and long term. PSE actions for the livestock 
sector include the improvement of productivity and 
competitiveness while strengthening the processing, 
conservation and marketing of livestock products.

A dairy farm, Northern Cape province, South Africa (Photo: 
Williams)

Tunisia
With a contribution to agricultural GDP estimated at 
40 percent, the livestock sector plays a significant role 
in the transformation of Tunisia’s food system. Several 
innovative policies implemented by the Government 
have moved Tunisia towards self-sufficiency in milk 
since 1999 and a low overall reliance on cattle, sheep 
and goat meat imports, with the share of imported 
meat being less than 3 percent. Techonology adoption 
at different stages of the livestock value chain has 
been at the heart of livestock sector policy under the 
different economic and social development plans 
and strategies (FAO, 2017). Measures put in place by 
the Government, such as tax incentives for private 
investment and processing bonuses, have facilitated 
technology adoption at production and processing 
levels (Chebbi et al, 2019). With the Government 
creating a more favourable enabling investment 
environment, private sector actors have invested in 
new milk industrial units such as the Délice dairy plant 
in Sidi Bouzid with a processing capacity of 500,000 
litres per day and the Utique dairy plant in Bizerte with a 
processing capacity of 300,000 litres per day (Sakly et al, 
2014). Tunisia’s national food industry strategy 2016 is 
another example of the Government’s commitment 
to food system transformation. Through targeted 
policy innovation in the livestock sector, it seeks to 
drive technology adoption for greater productivity, 
nutrition, health and employment opportunities. 
The strategy aims to upgrade the opportunities for 
value addition and food safety in the livestock sector, 
especially to generate more opportunities to tap 
into larger export markets. The Government also 
promoted product quality along the supply chains 
through the development of labelling, traceability and 
certification systems and the adoption of the Hazard 
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Analysis Critical Control Point (HACCP) (Ministère de 
l’Industrie de l’Energie et des Petites et Moyennes 
Entreprises, 2016). Throughout its policies, Tunisia has 
emphasised the sustainable intensification of livestock 
sector production and productivity. For example, 
under its national development strategy, Tunisia 2020, 
and within the plan’s industrialisation and value chain 
development pillars, the Government has committed 
itself to apply modern breeding technologies, such as 
AI, to increase the number of pure breed dairy cows 
while maintaining local and cross breeds.

Conclusions
Africa’s livestock sector has the potential to make a 
significant contribution in building a sustainable and 
resilient food system in a post-COVID-19 (coronavirus 
disease 2019) era, which must put the sector at 
the forefront of the African continental and global 
development policy agenda. However, to truly leverage 
this potential there is a need to address some of the 
most pressing challenges impacting the sector, including 
climate change and persistently low productivity, that 
inhibit its contribution to meeting overall development 
targets. Technoloy adoption at each stage of the 
livestock value chain can help to sustainably strengthen 
the sector and its role within the food system. 
Examples from across the continent show that there 
are numerous technology interventions across Africa, 
including indigenous technologies, that have proven 
to be effective. Their widespread dissemination and 
adoption has the potential to transform the livestock 
sector as we know it and contribute to food system 
transformation on the continent. To do so, commitment 
at the highest level coupled with evidence-based policy 
innovation to create an enabling environment needs 
to be created through innovative policy making in the 
livestock sector. The examples of Senegal and Tunisia 
show that strong commitment from government to 
improve the livestock sector through policy innovations 
is a key enabler in transforming the livestock sector 
through technology adoption.
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Introduction
A webinar was held recently to consolidate the findings 
of the Global Food Security Programme (GloFoodS, 
2014–2020), a collaborative undertaking in research 
for food security between the French agencies 
the Agricultural Research Centre for International 
Development (CIRAD) and National Research Institute 
for Agriculture, Food and Environment (INRAE) (CIRAD, 
2020). The accumulated findings will be published in 
book form in 2021.

At the meeting, a senior scientist asked rhetorically 
whether, given the amount of knowledge we had 
accumulated about different aspects of food security, 
we know enough to make a difference in our target 
countries? The tensions seem to come (not just for 
that meeting but for the work of agencies engaged in 
research for development the world over) between 
facts and findings built from an array of projects on 
different facets of food production – value chains, land 
use, governance, etc, in different parts of the world, 
and secondly, between the extrapolation upwards to 
the global, or the application of the global model to 
the local situation in developing countries. Are our 
theories of change sufficiently comprehensive for us to 
direct efforts in science to answer the most important 
questions posed by food and nutrition insecurity in 
different parts of the world and in the right order? 
Where are the levers for science to make a difference?

The production of food for human nutrition is central 
to development, and development is an outcome 
influenced by the interplay of an inherently complex 
set of issues. Poverty and malnutrition; land and 
resource availability and degradation; disease; a 
variable and changing climate; food chains and 
markets across rural, urban and international scales; 
and political instability and conflict – all play as drivers 
or as hindrances to progress.

Currently, we appear to be falling behind our schedule 
for farm output in relation to the Sustainable 
Development Goals (SDGs). The 2018 Global Agricultural 
Productivity (GAP) Index (Fuglie, 2018; discussed by 
Steensland & Zeigler, 2020) suggests that, for the fifth 
year running, global agricultural productivity growth 
(as measured by total factor productivity [TFP]) is not 

accelerating at a rate fast enough to meet the food, 
feed, fibre and biofuel needs of the expected population 
in 2050. Further, the average annual TFP growth rate 
in low income countries is well below the TFP growth 
rates needed to achieve the SDG 2 target of doubling 
productivity of small-scale farmers in the lowest income 
countries by 2030. If this trend continues, farmers in 
low income, food deficit countries will experience 
increased stress on available land and governments will 
likely need to meet demand from additional imports.

Embracing the complexity of farming 
systems

There has been a concerted international effort 
(Caron et al, 2018; HLPE, 2017, 2020) to recognise 
and embrace the broad dimensions and interacting 
elements of food systems essential not only for the 
supply of food, but also for human development. The 
challenge is encapsulated in four areas of reflection:

•	 to work towards a radical transformation of food 
systems as a whole to improve food and nutrition 
security (FSN) and achieve Agenda 2030;

•	 to view FSN as a system interconnected with other 
systems and sectors;

•	 to include hunger and malnutrition in their complex 
relation one to another; and

•	 to reach an understanding that FSN is context 
specific, requiring diverse solutions.

A recent review by the International Food Policy 
Research Institute (IFPRI) seeking to encourage inclusive 
approaches to the development and transformation of 
food systems (IFPRI, 2020) describes food systems as:

“the sum of actors and interactions along 
the food value chain; from input supply and 
production of crops, livestock, fish, and other 
agricultural commodities to transportation, 
processing, retailing, wholesaling, and 
preparation of foods to consumption and 
disposal. Food systems also include the 
enabling policy environments and cultural 
norms around food.”
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That is, everything. The report continues by proposing 
that ideal food systems would be driven from the 
perspectives of nutrition, health and safety, that food 
would be affordable, production environmentally 
sustainable and the system would provide livelihoods 
to those engaged at all levels. To realise these genuine 
aspirations requires “investment … in agricultural 
research and development and technological 
innovations, paving the way for programmes and 
policies that are based on sound evidence” (IFPRI, 2020).

It is daunting as a research manager or development 
investor to tease out the most significant entry 
points for agricultural research to contribute to 
change at so many levels. No one innovation will 
solve all the problems of food system supply and 
demand. It is not clear at the global level who 
‘owns’ responsibility for food system improvement. 
Certainly, iterative research and the provision of 
information, innovation and feedback between 
consortia of partners from the global to the local 
will need to be entered into in a coherent fashion. 
Research must be fashioned around whatever will 
be the next difficult question to serve this end, and 
results developed and shared widely among a wider 
range of partners than just the science community. 
Research agencies will have to position themselves 
within consortia of private and public partners and 
find means to make the interfaces work. These 
interfaces are numerous but would include seed 
and food regulations, intellectual property, data 
ontologies and sharing, and social and commercial 
policy initiatives (Campos, 2020).

Contributions from technology and 
dissemination research

The agri-food system programmes of CGIAR are 
well-known providers of germplasm enhancement 
research and the development of new varieties of 
improved staple crops. This research underpins the 
sustainability of the supply of staples in the food 
systems in many developing regions of the world. 
Illustrative examples of the impacts that have been 
derived include the work of the International Maize 
and Wheat Improvement Center (CIMMYT) and its 
partners in the CGIAR Research Program (CRP) on 
Maize in the breeding and dissemination of varieties 
resistant to Maize lethal necrosis virus, safeguarding 
harvests of maize against this particular disease 
(Prasanna et al, 2020). The CRP on Grain Legumes 
and Dryland Cereals has produced short-cycle 
chickpea varieties which have introduced new 
options in production and intercropping, with 
concomitant improvements for the livelihoods of 

farmers in Ethiopia, Myanmar and elsewhere (eg 
Verkaart et al, 2019). With its extensive array of 
partners, the CRP on Rice (RICE), previously known 
as the Global Rice Science Partnership, has been 
contributing to local farming system improvements 
in rice production in key rice-producing countries, 
notably through water-sparing approaches and the 
reduction of fertiliser and pesticide inputs, which can 
otherwise contribute to greenhouse gas emissions 
or be environmentally damaging (Pan et al, 2017; 
Stuart et al, 2018; Sharma et al, 2019, Devkota et al, 
2020). The aim has been to safeguard good yields 
while increasing the sustainability of the production 
environment.

The Harvest Plus programme has led and promoted 
the biofortification of staple grains with minerals 
and other micronutrients to meet gaps in human 
nutrition in developing countries. The set of fortified 
grain combinations now available is impressive 
(Harvest Plus, 2020). Research must be accompanied 
by sustained efforts for the delivery of each one of 
these valuable technologies, as exemplified by iron-
fortified beans, which have been adopted by more 
than 440,000 households in Rwanda (Vaiknoras et al, 
2019; Luna et al, 2020) and the dissemination and 
scaling-up of orange-fleshed sweet potato (OFSP 
varieties enriched for betacarotene, a vitamin A 
precursor) by the CRP on Roots, Tubers and Bananas 
and partners, which has led to it reaching 2.8 million 
households across 14 sub-Saharan African countries 
(Low et al, 2017).

Securing the ‘supply’ component of the food 
systems puzzle is never a finished story, however, 
given the continuing challenge in the face of both 
climate instability and the degradation and loss of 
arable land. We have recent demonstrations of how 
financial crisis or pandemic disease can disrupt food 
supply chains, so measures of available global stocks 
or presumed calorie availability are indicative, but 
do not protect importing countries in times of crisis. 
The research agencies must be ready and reactive 
to biological challenges, among which tolerances 
to a changing climate will be a constant battle, as 
well as the need for efficiency and using resources 
sparingly. There is a traditional, if modernised, 
role for agricultural research in collaborative new 
partnerships in addressing the basis of production 
through improved genetic approaches, and in 
making crop production more efficient and resilient, 
including raising the nutritive value of crops, ensuring 
marketability, adopting precision agriculture for 
different contexts by modelling and predicting needs, 
and by making contributions to policy (Mueller & 
Campos, 2020).
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Approaches to food systems research 
through diets and food safety

The results of agricultural research can be thought 
of as building blocks to be applied and reinterpreted 
(turned into innovations) through social forces. The 
national context links the science of production and 
environmental management to diets and the social 
and market forces that shape consumer demand. 
There is also a dynamic to be mastered between the 
global level (international forums and adoption of 
guidance on many of these topics by the international 
community) and the actual practices of food 
production, product management, markets, and food 
and nutrition education that take place in towns and 
cities in developing regions.

Diets, what we eat, are the fulcrum of demand and its 
consequences for food systems. The CGIAR Research 
Program on Agriculture for Nutrition and Health 
(A4NH) has positioned itself as a bridge between the 
agriculture and nutrition communities, and sought 
to build evidence about diets and how to meet 
requirements in developing countries. An entry point 
is to develop food-based dietary guidelines suitable 
for the national context and food environment 
(where ‘food environment’ is defined to include food 
availability, food affordability, food information 
including promotion and advertising, and food 
quality and safety). National dietary guidelines must 
translate existing scientific knowledge on the links 
between foods, diets and health outcomes into local 
food habits and dietary patterns, food availability and 
costs. The programme uses a food systems framework 
(McDermott & De Brauw, 2020) slightly simplified from 
the framework developed by the HLPE. Such organising 
frameworks help identify what components are 
missing (eg food environment information in Vietnam 
and sustainability information in all countries studied) 
for the target countries (Ethiopia, India, Nigeria and 
Vietnam). In the focus countries, two institutional 
strengthening approaches show promise for reducing 
common inefficiencies in the production and supply of 
nutrient-dense, perishable foods such as fresh fruits 
and vegetables and animal-sourced foods. Farmers’ 
organisations act as aggregators for knowledge and 
help link small-scale farmers with both input and 
output markets, for example as seen for dairy in India. 
Second, quality certification (either by governments or 
third party certifiers) can allow smallholders to charge 
higher prices for products that meet consumers’ 
demand for quality, such as certified organic foods, or 
other standards, such as size and safety.

As McDermott & De Brauw (2020) make clear, for low 
and middle income countries (LMICs), a food systems 

approach provides broad benefits in terms of designing 
effective, inclusive policies that can contribute to better 
nutrition outcomes. For researchers, having a national 
entity to take leadership in framing local needs (eg 
Ethiopian national committee on food systems) helps 
make sense of global models and pathways. Currently, 
most countries do not proactively apply a food 
systems approach. This is reflected in policies that are 
supply led rather than demand led and which fail to 
anticipate food system transitions.

In the scope of this article, illustrations are largely 
drawn from arable crop examples, but both the future 
provision of micronutrients to meet human health 
concerns, and demand for imports by countries in 
income and food system transition, will place much 
greater emphasis on perishable commodities such 
as milk and other livestock products, fish, fruit and 
vegetables (FAO, 2015; Schreinemachers et al, 2018; 
Jaffee et al, 2019; Steensland & Zeigler, 2020). A major 
implication of the proposed future introduction 
of higher volumes of perishable commodities into 
food systems is that it further enhances the need for 
appropriate mechanisms and regulations to ensure 
food safety. An effective way in which international 
agricultural research agencies can supply assistance 
to developing food systems is to furnish evidence on 
food-borne risks and feasible best practice methods 
for their detection and management, to national 
and international bodies concerned with developing 
food safety regulations (Grace et al, 2018). A recent 
assessment by the Global Food Safety Partnership of 
donor investment in food safety in developing countries 
(GFSP, 2019) found that, although there have been a 
considerable number of projects under this general 
heading, many of them were framed to protect the 
donor countries or regions from importation of food-
based hazards, and to introduce food safety monitoring 
approaches (often ineffective) from developed 
countries into ill-equipped, low income countries.

The advice to donors of national governments and 
research agencies regarding future investment in sub-
Saharan Africa (see GFSP, 2019) is to:

•	 put health first and better address the health of 
domestic consumers by establishing evidence-based 
food safety goals and priorities, and implementing 
strategies that consider health burden and 
development impacts, with emphasis on informal 
markets;

•	 be risk-based, rather than individual hazard-
based, so that national governments and the 
donor community should endorse and implement 
principles of science- and risk-based prevention, 
adapted to local conditions; and
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•	 be market-led, requiring national governments and 
donors to catalyse and enable the consumer and 
marketplace drivers of progress on food safety – this 
requires well-informed and empowered consumers, 
and a responsive and accountable private sector.

As an example (highlighted by McDermott & De Brauw, 
2020), the transformation of food systems has been 
most rapid in Vietnam, which has included debate 
over food safety standards for export markets and 
supermarkets and less stringent food safety regulations 
appropriate for local fresh food markets, where most 
poor people buy and sell foods. A compromise allows 
informal markets to function while commercial food 
systems must meet more stringent quality and safety 
standards. Food labelling for nutrition and safety is 
now mandatory for the commercial food system in 
Vietnam, and healthier foods are marked by a special 
label developed by an NGO.

Sustainability and change
Food system sustainability is vitally important. We 
are used to thinking of sustainability in terms of 
environmental regeneration promoted to ensure 
farming and future harvests. Food systems cannot 
continue without functioning agricultural landscapes 
(including water and forests) for future productivity, 
but the term sustainability in the food system sense 
is more closely allied to the stability of food supply. 
When focussing on provision of a healthy diet and 
nutrition, the importance for the future is what we, 
as consumers, and the private sector food suppliers, 
demand and make of that supply. It is probable that 
we need substantial changes in diets and the food 
environment, both for the sake of human health and 
to allow production to stay within environmental limits. 
The challenging scenario posed by the EAT–Lancet 
report (Willett et al, 2019) was an attempt to integrate 
thinking across these largely separate system domains 
at the global level. Béné et al (2020) place emphasis 
on the simultaneous exploration of economic and 
structural costs; political economy; diversity of cultural 
norms; equity and social justice; and governance and 
decision-support tools required for such changes to 
occur – a focus on the policies for change as much 
as the technicalities. Certainly, coherence between 
agricultural trade policy and demand is required so 
as not to waste local technical improvements (see, for 
instance, the conundrum regarding rice imports into 
West Africa, Tondel et al, 2020). Recent articles are 
encouragingly positive about the prospects for dietary 
change and the transition (engineering) of demand 
(Vermeulen et al, 2020). A great deal of this research will 
be conducted at the level of markets and behavioural 
study of consumer demand (eg Cuevas et al, 2017). It is 
predicated on a continued, sustainable supply of food.

Priorities, information and trade-offs
One of the more important scientific public goods that 
can help address the concern of the scientist reported 
at the start of this article, is a process. The Independent 
Science and Development Council of CGIAR has 
promoted trade-off analysis (Antle & Valdivia, 2020) as 
a means of testing ex ante the feasibility of a particular 
research avenue having positive effects in any 
dimension of a food system; but also the possibility of 
examining likely effects in other action areas, the other 
moving parts of the food system framework. Trade-
off analysis can therefore be a way to prioritise the 
appropriate type of intervention in food systems and 
a means of projecting (rather than predicting) likely 
effects of innovative changes on the interconnected, 
but different, components of food systems.

One of the attractive elements of this approach is 
that the ‘currency’ of the transaction in the analysis 
is not just economic; rather, measures of system 
performance (or impact indicators) are to be made 
appropriate to the dimension of the food system 
being analysed (eg human nutrition or pesticide use). 
The impact indicators can thus be tuned into realistic 
expectations of system performance and the units 
of choice are best developed and agreed between 
scientists and local actors.

Another important factor is that ‘realistic expectations’ 
encompasses a view of the geographical and temporal 
scales over which agri-food system impacts are 
expected. Agri-food system impacts from interventions 
at the local scale would not necessarily be reflected 
in the same way at the global level. Hence, trade-off 
analyses of global and local or regional food systems 
would be conducted separately (albeit that the links 
between these scales would be explored and taken 
into account). Few studies to date have considered all 
the major areas of food systems simultaneously. The 
challenge, of course, is that the country and regional 
data needed to support even a minimally sufficient 
set of impact indicator choices is likely to be unevenly 
available, or only available in different formats. Many 
of the national scenario building strategies that 
have been performed would be of assistance here 
(Vervoort et al, 2014; Palazzo et al, 2017), as would the 
development of food policy indicators for national 
use (IFPRI, 2020). The formulation of indicators to 
sufficiently describe food system effects over a 
number of action areas for agricultural research 
and policy interventions is an area requiring active 
scientific engagement. The collection, availability and 
use of parsimonious data sets are challenges that are 
already being addressed (see, for example, Van Wijke 
et al, 2019, 2020; discussed in Antle & Valdivia, 2020). If 
this methodology is to be widely adopted (and CGIAR 
appears to be embarked on a new round of One CGIAR 
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project initiatives in development), capacity-building 
for scientists and research planners will be required, as 
well as accelerated data collection and its refinement 
for the review of priorities at periodic intervals.

Embracing the complexity of international 
development is hard. However, if we pick the 
following four avenues for advancing contributions 
to food security and nutrition (FSN) identified by the 
HLPE (2020) we are encouraged that the research 
community has the means to contribute and that the 
recent literature confirms the new orientations:

•	 agrobiodiversity, genetic resources and modern 
breeding for FSN; 

•	 food safety and emerging diseases;

•	 appropriate knowledge for FSN; and

•	 strengthening governance of food systems for 
improved FSN.

Food system frameworks operated at the national 
level would provide a way of addressing the real-life 
dynamics within which we need to select and design 
new research and policy approaches to meet both 
developing country and international targets.
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Abstract
Shifting to healthier diets can provide simultaneous 
health and planetary benefits. Therefore, food 
system transformation is required. Despite the 
complex web of factors and actors in food systems, 
there are a few entry points that can help respond 
to the needs. A first step is the development of food-
based dietary guidelines (FBDG) with sustainability 
criteria, which can inform policies and measures 
in support of sustainable healthy diets. A second 
powerful tool is public procurement – based on 
FBDG – especially for school meals. Good governance 
for nutrition is an essential precondition to create the 
enabling environment and correct inequities in the 
food system.

Introduction
One out of three people worldwide suffer from one or 
several forms of malnutrition, a situation that is largely 
driven by unhealthy diets. In addition, agricultural 
practices, driven by current consumption patterns, 
are major contributors to biodiversity loss, pollution 
of water, soil and air, land degradation and climate 
change. This situation is not sustainable and calls 
for an urgent shift to healthier and more sustainable 
consumption patterns (UNSCN, 2017; Willet et al, 2019; 
Global Panel, 2020; FAO et al, 2020).

Even though the 2030 Sustainable Development 
Agenda (United Nations, 2015) emphasises the need 
for sustainable development through a set of 17 

interrelated Sustainable Development Goals (SDGs), 
the SDGs do not (yet) look at the synergies that can be 
reached by shifting to more sustainable consumption 
patterns, beyond food losses and waste as mentioned 
in SDG 12 “Sustainable consumption and production”. 
This article argues that shifting to diets that are 
healthier on the one hand and more sustainable on 
the other, is a key accelerator to enable many, if not 
all, of the SDGs.

In 2018, Springmann et al studied the side effects 
of shifting to diets that are energy-balanced: 
predominantly plant-based dietary patterns that are 
in line with the current evidence on healthy eating 
can lead to reductions in environmental impacts in 
high income and middle income countries, while 
improving nutrient levels and reducing diet-related 
premature mortality in all regions. Across regions, 
the associations between health and environmental 
benefits are strongest for greenhouse gas emissions, 
moderate for the demand for cropland, nitrogen 
and phosphorus, and small for freshwater use 
(Springmann et al, 2018).

Other  reports confirm the findings of the synergies 
between health and environmental  benefits (see 
Willet et al, 2019; Global Panel 2020).  However, it is 
important to note that benefits differ across country 
typologies – higher and lower income – and are 
context specific (Springmann et al, 2018).

The pressing health and environmental problems 
clearly demand change. However, this shift towards 
diets that are both environmentally and health 
friendly comes at a cost: The state of food security and 
nutrition in the world (FAO et al, 2020) points out that 
for almost half of the world population (more than 
3 billion people) a healthy diet is not affordable.
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The human rights framework reminds us that 
everyone has the right to adequate food. The 2030 
Agenda acknowledges this and commits to leave 
no one behind. The 2020 global nutrition report 
(Development Initiatives, 2020) indicates that inequity 
is an underlying cause of many nutrition problems. 
Gender, geographic location, poverty and race are 
among the factors that determine (unequal) nutrition 
outcomes. There are inequities in the food system 
and more specifically in the food environment 
(Development Initiatives, 2020). Equity cannot be left 
out of the equation.

The combination of the huge numbers of people that 
suffer from malnutrition, the worrying environmental 
situation and the underlying inequity indicates the 
need for systemic change. This article points to a 
few key entry points that can work as levers to tip 
the system to allow more sustainable and healthy 
consumption patterns.

Sustainable healthy diets: the role 
of healthy diets in sustainable food 
systems
As stated in the introduction, a global shift to follow 
guidelines for healthy diets has positive impact on 
both human and planetary health. The definition of 
healthy diets is included here.

Healthy diets are those diets that are of adequate 
quantity and quality to achieve optimal growth and 
development of all individuals and support functioning 
and physical, mental and social wellbeing at all life 
stages. They help to protect against malnutrition in 
all its forms, including undernutrition, micronutrient 
deficiency, overweight and obesity, as well as non-
communicable diseases, such as diabetes, heart 
disease, stroke and cancer. The exact make-up 
of healthy diets varies depending on individual 
characteristics (eg age, gender, lifestyle and degree 
of physical activity), cultural context, local availability 
of foods, and dietary customs. They are diversified, 
balanced and safe, and should limit the intake of 
saturated and trans fats, free sugars and sodium 
(WHO, 2018a).

Adherence to healthy dietary principles alone is a step 
in the right direction. However, adding sustainability 
criteria to the concept of healthy diets would make 
the step even larger. It would go beyond the mere 
sustainable production of the foods that fit in a healthy 
diet and add environmental sustainability aspects to 
the choice of products in diets.

Sustainable healthy diets (SHDs) are dietary patterns 
that promote all dimensions of individuals’ health 
and wellbeing; have low environmental pressure and 

impact; and are accessible, affordable, safe, equitable 
and culturally acceptable (FAO & WHO, 2019). SHDs 
are a further specification of the definition of healthy 
diets. Their definition includes all aspects of healthy 
diets and adds the environmental sustainability 
dimension. SHDs are based on a large variety of foods, 
balanced across food groups (FAO & WHO, 2019).

The use of the term ‘sustainable healthy diet’ is 
highly debated by some, while at the same time an 
increasing number of publications is incrementally 
building a strong narrative in support of the concept – 
among others, a special edition of the Food and 
Nutrition Bulletin (Clark et al, 2020) and upcoming 
publications from UN Nutrition (in press-a, in press-b). 
UN Nutrition is the successor of the United Nations 
System Standing Committee on Nutrition (UNSCN) and 
was established in 2020 following Recommendation 7 
of the Second International Conference on Nutrition: 
“To strengthen nutrition governance and coordinate 
policies, strategies and programmes of United Nations 
system agencies, programmes and funds within 
their respective mandates” (FAO & WHO, 2014). UN 
Nutrition works with its membership, which includes 
both agencies that have nutrition as their primary 
mandate (World Health Organization [WHO] and 
the Food and Agriculture Organization of the United 
Nations [FAO]) as well as agencies that indirectly work 
with nutrition or whose work may have an impact on 
nutrition (eg UN Environment [UNEP]), to improve 
policy coherence for nutrition.

An important criterion of SHD is diversity. The current 
‘global diet’ is monotonous and relies on a few staple 
crops (maize, rice and wheat). Quality is as important 
as quantity. Promoting enhanced production and 
productivity of healthy and nutritious foods will 
be important if we are to lower prices and increase 
the accessibility of healthy and sustainable diets 
(Fan, 2019). Apart from changes on the supply side, 
consumer behaviour and the food environment 
are essential to shift to more sustainable healthy 
diets. However, individual consumers do not eat 
‘global diets’ and it requires considerable effort to 
orchestrate dietary change. Apart from the economic 
situation and lifestyles, socio-cultural factors play a 
role (Monterrosa et al, 2020). In addition, availability, 
access, affordability and convenience are among 
the factors in the food environment that influence 
consumer choices.

There is convincing evidence that dietary transitions 
to diets that include more calories and larger 
quantities of animal-source foods are projected to 
lead to greater environmental impacts (Clark et al, 
2020). However, a one-size-fits-all solution based on 
largely plant-based diets to curb the trend cannot 
be the silver bullet. Not just because of the socio-
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cultural factors mentioned above, but also because 
specific groups, such as young children, especially 
in resource-poor settings, would benefit from 
consuming more animal-source foods than they 
currently do. In examining policies and approaches 
to shape or promote healthy and sustainable 
diets, it will be critical to differentiate the approach 
in developed countries from that in developing 
countries and for poor populations (Fan, 2019; UN 
Nutrition, in press-a). In many contexts, a shift to 
more sustainable and healthy diets could benefit 
from making better use of the huge potential that is 
offered by the large range of diverse aquatic foods 
(both animal and plant-based), especially those 
(lower trophic) species that can be eaten whole (UN 
Nutrition, in press-b).

Food environment and consumer 
behaviour

Even though food and food choices are highly 
individual and culturally determined, an individual 
alone cannot be ‘blamed’ for their dietary choices. 
Changing their own consumption is challenging 
because of the many factors that are beyond their 
control, such as availability, access and affordability. 
Moreover, individual choices are increasingly 
influenced by clever marketing that is increasingly 
tuned towards individual aspirations. Consumer 
choices are made in the food environment and in 
many food systems; the food environment does not 
facilitate the healthier and more sustainable choice.

The food environment is one of the determining 
elements of a food system, together with food value 
chains and consumers’ behaviour (HLPE, 2017).

“Food environments are the range of 
food sources, activities and products that 
surround people in their everyday lives. They 
are the interface between consumers’ food 
acquisition and consumption and the wider 
food system, encompassing dimensions such 
as the availability, accessibility, affordability, 
desirability, convenience, marketing and 
properties of food sources and products” 
(Turner et al, 2017).

In short, the food environment is where people meet 
the food system.

Food environments are shaped by the external 
and personal domains. The external domain is 
determined by the availability of food, prices, 
producer properties and marketing. The personal 
domain is shaped by accessibility, affordability, 
convenience and desirability to consumers (Turner et 
al, 2017). The coronavirus disease 2019 (COVID-19) 

pandemic has caused many additional problems in 
the food system and highlighted weaknesses in the 
system (HLPE, 2020). The pandemic has also shown 
that the food environment seems to respond quickly 
to changes elsewhere in the food system and, vice 
versa, changes in the food environment have the 
potential to help shape the food system (Oenema, 
2020). Even though COVID-19 has shown the 
responsiveness of the food environment to changes, 
more research would be needed to determine the 
drivers to ensure changes in the food environment 
have the intended impact.

The food environment is inequitable in terms of access, 
affordability, targeting of advertising, marketing and 
quality of foods (Development Initiatives, 2020). Rules 
and regulations determine what the food environment 
looks like and how consumers are nudged towards a 
certain behaviour (eg front-of-pack labelling [FOPL], 
pricing and marketing).

Despite the complex web of factors that determine the 
end choice of consumers in their food environment, 
there are a few key interventions that can help shift 
the needle, namely the development of FBDG and 
public procurement schemes.

Food-based dietary guidelines
FBDG are excellent tools that provide the necessary 
information for consumers to make informed choices 
for their diet. In addition, they can inform food and 
nutrition policies and programmes, as well as the 
introduction of economic tools and measures (taxes, 
subsidies, FOPL, etc) to help improve the desirability 
and affordability of products that fit in a sustainable 
healthy diet. In turn, these tools and measures 
(subsidies, investment) can support producers towards 
the production of foods that fit in a sustainable and 
healthy diet, improving availability and affordability 
for consumers.

FBDG that contain sustainability criteria provide 
the additional information that helps consumers 
to make the healthier choice as well as the more 
sustainable choice. In 2019, FAO and WHO developed 
principles for sustainable healthy diets (FAO & WHO, 
2019), which form the basis for the methodology for 
FBDG that provides guidance on both health and 
sustainability criteria, based on national contexts. This 
may spur the development of FBDG for sustainable 
healthy diets. To date, only a few countries worldwide 
have applied sustainability criteria to their FBDG; lack 
of uptake is often due to pressure from strong food 
industry lobbies, especially the beef, dairy, sugar, and 
ultra-processed food and beverage industry sectors 
(Swinburn et al, 2019). This may also be a factor 
causing the debate about the concept of sustainable 
healthy diets, with some stakeholders not recognising 
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the bidirectional impact of dietary patterns on 
both health and the environment. Some territorial 
(sometimes called regional) diets can be a catalyst 
in this transformative process by playing an active 
role in shifting consumption and production in a way 
that strikes a balance between health and nutrition 
and the different dimensions of sustainability, 
that is, environmental, economic and cultural. The 
Mediterranean Diet (MD) and the New Nordic Diet 
(NND) are striking examples that show this balance. 
Policy makers and consumers can benefit from 
making their national FBDG anchored in territorial 
diets (Hachem et al, 2020).

The WHO second Global nutrition policy review lists 
many examples of countries that have used FBDG to 
inform programmes, as well as measures to improve 
the food environment (WHO, 2018b).

Public procurement, subsidies
As argued earlier, informed consumers are an important 
factor, but certainly not the only one. Only if other 
factors (eg prices/affordability, access and convenience) 
converge, will consumers make the choices that 
benefit their health and the environment. Income and 
affordability also matter for producers, who need to be 
able to make sound investments in order to sustainably 
produce the desired products. Public procurement that 
is based on FBDG – with sustainability criteria – is a 
powerful tool that can help producers shift towards the 
production of products that fit in sustainable healthy 
diets. This will help steer potential investments to 
support production of nutritious foods such as fruits, 
vegetables, nuts and pulses.

Public procurement to support home-grown school 
meal programmes deserve special attention: they 
have triple benefits. They support healthy eating 
habits and prevent several forms of malnutrition 
among children that can last for a lifetime, benefits 
can continue in the next generation, and they support 
local communities and the local economy with more 
sustainable consumption and production patters (One 
Planet Network, 2020).

Governance for nutrition should shape the 
food environment
While the development of FBDG and (linked) FBDG-
based public procurement for schools are potentially 
effective measures that can address several 
problems simultaneously, it is important that actors 
and factors in the food system converge towards 
an enabling food environment to support their 
implementation. However, there are many factors in 
the food environment that can hinder the effective 
implementation of these seemingly straightforward 
measures. The WHO second Global nutrition policy 

review indicates that countries were more likely to 
implement nutrition education and information 
programmes, than to improve the food environment 
(WHO, 2018b). Large food corporations and other 
powerful actors (which hold a concentration of power) 
oppose the inclusion of sustainability criteria in FBDG 
on the one hand, and the implementation of effective 
measures such as FOPL and sugar taxation that help 
consumers reduce consumption of (often highly 
processed) foods that are high in sugar, salt and fats, 
on the other hand – leading to policy inertia (Swinburn 
et al, 2019; IPES-Food, 2017).

Good governance for nutrition is required to ensure 
positive nutrition outcomes from the several sectors 
that have an impact on nutrition (eg advertising, 
marketing and processing). Governance for nutrition 
is defined as the process by which impact on nutrition 
by non-nutrition policies (eg policies in education, 
employment, health, environment and trade) is 
leveraged or mitigated. Since actors in these policy 
areas influence nutrition, even though that is not their 
primary intent, global nutrition governance actors 
must learn to exert influence in these other areas 
(UNSCN, 2017).

Ideally, this is achieved by participation of actors 
across the food system. It also includes measures 
that address the negative influence of powerful actors 
in the system and address inequities in the food 
environment.

There is a range of well-documented measures and 
regulations that are implemented in various countries 
and have led to positive impact, such as taxation on 
sugar-sweetened beverages in Hungary and Mexico, 
and restricting marketing and advertising, specifically 
targeted at children, both in terms of consumer 
choices and the reformulation of products (Global 
Panel, 2017). Food industries should be encouraged 
to take part in processes that establish codes for 
responsible marketing. They should act quickly to 
reduce nutrients of public health concern and invest 
in new technologies to produce, store and transport 
fruits, vegetables, nuts, aquatic foods and other 
nutrient-dense foods (Global Panel, 2017).

Conclusion
Consumption patterns are driven by a web of complex 
factors that together form complex food systems. 
Despite the complexity there are a few straightforward 
measures that can be taken to shift to more 
sustainable consumption patterns. The development 
of food-based dietary guidelines with sustainability 
criteria that inform consumers, producers and policies 
on what constitutes a healthy and sustainable diet, 
is a key step. The FBDG need to be context specific 
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and take socio-cultural factors into account to allow 
for a differentiated approach. To shift the needle, 
public procurement schemes that are based on FBDG 
and that support (small-scale) producers to enable 
them to invest in sustainable production of those 
foods that have less environmental impact is an 
essential complement of the FBDG. However, to be 
able to implement these measures effectively and to 
counteract negative factors in the food system, good 
governance mechanisms are needed that correct 
inequities and unequal power balances and interests.
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Can the 2021 United Nations Food Systems Summit capture 
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Summits come and go. Some achieve great things, 
others less so. Later this year United Nations Secretary-
General António Guterres will convene a Food Systems 
Summit (the UNFSS) as part of the Decade of Action to 
achieve the Sustainable Development Goals (SDGs) by 
2030. The Summit will address an issue fundamental 
to the future of the planet: how to transform the way 
the world produces and consumes food. It comes at a 
time when the world is working out how to deal with 
the coronavirus disease 2019 (COVID-19) pandemic, 
that accelerator of realities that had been looming but 
not confronted.

Preparations for the Summit involve a comprehensive, 
open structure for dialogue at local, national and 
global levels. Compared with many previous summits, 
this is a big difference. So, can this Summit capture the 
moment and lead to real change? I believe it can.

Over the last 40 years we have gone from complacency 
about food – basking in the successes of the Green 
Revolution and the broad advances of technology 
(recall the time when Asian rice yields first reached 
4 tonnes per hectare and UK farmers started getting 
10 tonnes of wheat) – to renewed concern about 
whether we can sustainably feed the planet. Yields 
have broadly plateaued and production gains are, as 
at earlier times in history, largely at the expense of 
soil health, forest area and biodiversity. Add to that 
the assault on our oceans, including plastic waste and 
pollution from the food chain, and rising greenhouse 
gas (GHG) emissions. Both moderate and severe food 
insecurity are on the rise in absolute terms. With the 
impact of the pandemic and ongoing conflicts, 2020 
and 2021 will see the highest levels of hunger in over 
a decade. Nearly 2.5 billion people lack the resources 

to purchase the food they would like, while 800 million 
people are severely food insecure, going entire days 
without eating at least once (Cooper et al, 2020).

•	 Over 800  million people, 1 in 9, do not get 
enough to eat, even as one third of all food is 
either lost or wasted.

•	 Despite a 300  percent increase in global food 
production since the mid-1960s, malnutrition 
in all its forms is now the number one factor 
contributing to the global burden of disease 
and reduced life expectancy. More than 2 billion 
people are overweight or obese; 37 percent of 
overweight children reside in low and middle 
income countries.

•	 Food systems contribute up to 29 percent of all 
GHG emissions, including 44 percent of methane. 
Agriculture and food systems can be a significant 
local polluter, including fertiliser run-off and 
plastic waste.

•	 Agriculture is responsible for up to 80 percent of 
biodiversity loss and 80 percent of all deforestation. 
It accounts for up to 70 percent of all freshwater 
use; and more than one quarter of the energy 
used globally is on food production and supply.

•	 Political crises and conflict continue to undermine 
the building of inclusive food systems in fragile 
contexts.

Compiled from several sources (including UNFSS, 
WFP). Figures vary slightly among sources but the 
broad picture is consistent.

mailto:james.alex.harvey@gmail.com
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There have been moments in the world’s history when 
food security has been recognised as a global issue. The 
Food and Agriculture Organization of the United Nations 
(FAO) was set up in 1945 to address the disruption of 
agriculture and food supply brought about by World War 
2. A decade and a half later, the World Food Programme 
(WFP) was created, initially to use surpluses in some 
countries to help fight hunger in others. Another decade 
and a half and the International Fund for Agricultural 
Development (IFAD) was established, recognising that 
smallholder farmers constitute a significant proportion 
of the world’s poorest people and produce much of the 
food consumed.

When I was young, United Nations Secretaries-
General were mentioned regularly in the daily news. 
More recently the global spirit in which FAO was 
founded has faded as countries’ national interests 
have taken greater precedence. But the COVID-19 
pandemic and the climate emergency are powerful 
reminders of our interconnectedness and the need 
for global solutions. The Secretary-General and the 
leaders of organisations such as the World Health 
Organization (WHO) and WFP are in the news again. 
The Nobel Peace Prize award to WFP shows renewed 
appreciation of global actors. The UK’s special envoy 
for famine prevention and humanitarian affairs, Nick 
Dyer recently said, “75 Years on, the UN remains ever 
more central to solving the collective problems we 
face” (Dyer, 2021). And the USA is re-joining the Paris 
climate agreement.

There is growing awareness of the role of food and 
nutrition in maintaining human health, society and 
peace, and increasing popular interest in the quality and 
provenance of food. But as Paul Polman, former Chief 
Executive Officer of Unilever, said recently, “Our current 
food system does not serve the world’s most vulnerable. 
We need a recipe for change” (Polman, 2021).

This year, 2021, is an excellent moment to tackle 
these issues. There is no shortage of analysis. The 
Foresight 2.0 report (Global Panel on Agriculture 
and Food Systems for Nutrition, 2020) is a good 
place to start, as is the list of 42 policies and actions 
to orient food systems towards ‘healthier diets for 
all’, produced by the Global Alliance for Improved 
Nutrition (GAIN), which includes agricultural, trade, 
research, processing, technology, supply chain, 
financial, business, regulatory and educational actions 
(Hawkes et al, 2020). As Summit preparation continues 
it will need to home in on some priorities, while 
simultaneously setting the scene for local action.

Here are my suggestions.

•	 Start with demand. Unsustainable production based 
on conversion of biodiverse forest and savanna, 
or over-exploitation of marine resources, happens 

when demand rises, policy and legislative incentives 
and controls are weak, and – especially – consumers 
are disconnected from the production, waste and 
disposal implications of what they consume. Take 
the high-profile case of Brazilian beef. The link 
between cattle grazing and deforestation has been 
long established (“the hamburger connection” 
of the 1980s), but until recently there was little 
information about the deforestation risk associated 
with specific export companies. Mapping now 
exists (Erasmus et al, 2020) that shows considerable 
variation depending on the location of production. 
China’s current imports carry high deforestation 
risk because they are sourced mainly from areas 
of recent conversion. However, the China Meat 
Association has signed a declaration with the World 
Wide Fund for Nature (WWF) to promote sustainable 
meat production, trade and consumption (WWF, 
2017). The European Union is proposing new rules 
on mandatory due diligence for companies, covering 
the social and environmental impact of their supply 
chains (European Parliament, 2021). While a low 
income consumer anywhere in the world can hardly 
be blamed for eating meat produced or fed from 
newly converted rainforest in another part of the 
world, there are ways of generating demand signals 
that drive sustainability.

•	 Focus on unhealthy diets. The disparity between 
dietary guidelines (most countries have them) and 
what people eat is huge (Herrero et al, 2020). In 
markets in poorer areas many foods are available, 
but people cannot afford them; while in wealthier 
places there are inner city ‘food deserts’ where what 
is on offer promotes a diet overloaded with sugars, 
fats and salt. Unhealthy diets and mother and child 
malnutrition are among the top risk factors for 
the global disease burden and account for about 
one quarter of global deaths (FAO & WHO, 2018). 
Whether from availability, affordability, acceptability 
or awareness, unhealthy consumption both drives 
and is a product of unsustainable production, other 
practices and behaviours. Much is made about 
the need to switch to plant-based diets but poorer 
people around the world need to eat more meat 
and fish, as well as vegetable proteins. Changing 
consumption patterns and shifting demand are 
powerful levers for change.

•	 The hungriest people have been left behind. In 2019, 
some 820 million people were chronically hungry. 
It goes on like this from year to year. Arguably, this 
is less an outcome of food system deficiencies than 
our inability to get to grips with chronic inequalities. 
People living in chronic poverty hardly participate 
in food systems – as consumers or producers. 
The priority must be to increase incomes, build 
livelihoods and expand social protection. In doing 
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so, a pathway to healthy food consumption can be 
forged through sustainable, small-scale agriculture 
and food industry, school meals, targeted nutritional 
programmes, and social protection and emergency 
responses that specifically promote better nutrition.

•	 The food industry is central. In my lifetime, the food 
industry has been more villain than saint, driving as 
much as responding to demand, while squeezing 
the margins of producers. Things are changing 
and examples of socially and environmentally 
responsible food and agri-business are emerging – 
but there’s a long way to go. A baseline assessment 
of the world’s 350 most influential food and 
agriculture companies (World Benchmarking 
Alliance, 2020) found that only a handful (12) have 
comprehensive commitments to the environmental, 
nutritional and social inclusion dimensions of food 
systems transformation; 258 have some; and a 
quarter (80) have none. No companies surveyed 
had a comprehensive strategy for supporting 
healthy food choices. Over half had no targets for 
reporting on GHG emissions. The private sector 
value chain is the artery running through the food 
system. The Summit must bring the private sector 
on side in a big way, both transnationals and local 
small and medium-sized enterprises (SMEs). It 
doesn’t take every firm, farm, consumer or policy 

maker to change, but once a significant number do, 
everything becomes possible – even if policy and 
legislative changes take longer.

•	 The supply side. Having spent much of my career 
on the supply side of food systems – crop varieties, 
new machines, new agronomies – I have always 
been struck by the huge, innovative capacity of 
farmers, including poor and small-scale ones, when 
opportunities arise. This is often understated. 
Supply-side (technology, finance, knowledge and 
the R&D behind them) actions are important, but 
they need to better anticipate and respond to 
the demand changes required to deliver healthy 
diets. The agricultural actions in 42 policies and 
actions (Hawkes et al, 2020) will be very familiar to 
TAA members. The Summit will help confirm the 
direction of travel.

•	 Anticipate areas of conflict. The Summit is still at a 
consultative, participatory, dialogue stage. As the day 
approaches, contradictory positions will inevitably 
emerge, especially once member states, with their 
economic, trade and social objectives, engage more 
formally. As well as win–wins, the Summit will need to 
identify potential trade-offs. Some conflicts may be 
between different groups of poor people, such as poor 
consumers and poor producers. A success indicator 

Table 1. Agricultural actions to orient food systems towards healthier diets for all

Action What impact could the action have?
1 Deliver agricultural extension programmes, infrastructure 

and education to support farmers to grow and market 
nutritious foods

Increase availability and affordability of nutritious foods to 
local populations

2 (Re)design agricultural development programmes intended 
to increase food producers’ income to also focus on producing, 
and accessing markets for, nutritious crops and providing 
nutrition education

Increase availability and affordability of nutritious foods to 
local populations

3 Provide women with agricultural assets, training and 
support to increase agriculture productivity and output, and 
access markets to sell nutritious food

Increase availability and affordability of nutritious foods to 
local populations

4 Provide low income households, including women, with support 
for animal husbandry and training for animal rearing, 
safety management and processing along with nutrition 
education

Increase availability, affordability and appeal of animal-source 
foods to producer households

5 Support the production and consumption of nutritious 
indigenous crops through agrobiodiverse cropping systems, 
agricultural extension, breeding programmes, subsidies, land 
tenure rights, regulatory protection, market development and 
public awareness

Increase availability and appeal of nutritious foods to producer 
households and all other populations

6 Deliver (peri-)urban agriculture programmes that provide 
land and other inputs, support local market development, and 
deliver training and nutrition education

Increase availability, access, affordability and appeal of 
nutritious foods to urban populations

7 Provide inputs and training to develop and maintain home 
gardens along with nutrition education

Increase availability, access, affordability and appeal of 
nutritious foods to populations with access to home gardens (ie 
cultivated plots around or close to people’s homes)

Source: Hawkes et al (2020); information reproduced with permission from the authors.
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will be how far the Summit can agree powerful actions 
that work even when full consensus is lacking, and 
which mitigate or avoid adverse outcomes.

•	 Create space, not prescription. The Summit is on 
course to being a people’s summit. But this is, 
inevitably, a dialogue of the connected. The trick, 
I believe, will be to agree a limited number of big 
commitments at political level (that does not involve 
a 50-page tracker!) and then ‘flip’ to a longer list 
of options from which local actors can choose. 
The lasting legacy should be constituencies with 
the energy, clarity of purpose and motivation to 
take things forward, sometimes in the face of 
‘institutional’ resistance, at different levels and in 
different ways.

With the aim of delivering the SDGs, this Summit is, 
quite literally, a once-in-a-decade moment. But one 
that hopefully will last for a decade. I am sure the new 
generation of TAA members, wherever they are, will 
play their part!
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Article 4

Disclaimer: The views expressed in this article are those of 
the authors and do not necessarily reflect the views of FAO 
or the TAA.

Abstract
Urbanisation is a key component of overall structural 
transformation. Tracking demographic changes 
points to an increasing importance of small cities 
and towns currently and in the future. A large part 
of the urban population is clustered around such 
urban agglomerations; and cities, towns and the 
surrounding rural territories will comprise the majority 
of the world population by 2030, with extremely 
important implications for sustainable food systems 

transformations and food systems policies. This article 
examines linkages (supply and demand driven) between 
small cities and their surrounding agricultural/rural 
catchment areas. It explores the nature of interactions 
in this ‘functional territory’. A better understanding of 
interactions within a functional territory between cities 
and their catchment areas is an essential first step to 
design policies, programmes and investment plans to 
exploit the rural–urban proximity within a territory. 
Policies, programmes and plans may include promotion 
of innovations for sustainable agricultural productivity 
enhancements, soft and hard infrastructure – which 
will provide incentives for the private sector to invest 
in food-system related activities in urban areas and 
exploit potential agglomeration economies.
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Introduction
As countries develop, the structure of their 
economies tends to transform, with a move away 
from agriculture to manufacturing and services. This 
process of ‘structural transformation’ involves a shift 
of labour from rural to urban areas, and the decline 
of the relative importance of agriculture in favour 
of manufacturing and services. Successful structural 
transformations are characterised by improvements in 
overall labour productivity, incomes and livelihoods, 
and an overall reduction in poverty, and by 
environmental sustainability. They also improve 
resilience to shocks and crises.

Over the last 35  years, the relative contribution 
of agriculture to gross domestic product (GDP) 
and employment has fallen almost everywhere as 
economic activity has progressively shifted towards 
the industrial and service sectors (see Figure 1).

Urbanisation tends to accompany structural 
transformation. Urban populations increase because of 
natural increases and as a result of re-classification of 
areas from rural to urban as they become more densely 
populated and as rural spaces are transformed into 
urban or peri-urban environments. Urbanisation also 
involves a spatial transformation, with people relocating 
from rural to urban areas of various sizes (Figure 2). 
Today, 55 percent of the world’s population resides in 
urban areas and 85 percent lives in or within 3 hours 
travel of an urban centre of at least 50,000 people 
(United Nations Department of Economic and Social 
Affairs, Population Division, 2020; FAO, 2017). By 2050, 
the urban population is expected to rise to 68 percent, 
and over 90 percent of this increase will occur in the 
urban areas of low income countries, especially in Africa 
and Asia (United Nations Department of Economic and 
Social Affairs, Population Division, 2020).

A growing urban population 
has important implications for 
sustainable food systems
Today, cities of all sizes consume 70 percent of total 
global food supply. Higher urban incomes tend to 
increase demand for processed foods and animal-
source foods, but also for fresh fruits and vegetables 
(FAO, 2020). Increased opportunity cost of time results 
in urban diets favouring food products such as fast 
food, store-bought convenience foods, and foods 
prepared and marketed by street vendors. The low 
and declining cost of prepared calorie-packed but 
nutrient-poor foods makes the latter attractive to 
poor people in cities. The net result of this transition 
to more sedentary lifestyles has been increases in 
overweight and obesity in urban areas and the spread 
of non-communicable diseases. Although healthy 
diets are more affordable in urban areas due to higher 
incomes, the urban poor (eg slum dwellers) often 
lack sufficient awareness of their health benefits in 
addition to lacking physical and economic access to 
healthy diets (FAO et al, 2020).

Moreover, food systems in general account for 
30  percent of global greenhouse gas emissions, 
of which food loss and waste is among the top five 
contributors, and urban food systems contribute a 
large share in this. The Intergovernmental Panel on 
Climate Change (IPCC) identified urbanisation as one 
of the four megatrends that need to be addressed 
to achieve the target of limiting the average global 
temperature increase to 1.5°C.

The rapidly growing urban and peri-urban centres 
depend on food available from markets (including 
imported foods) and food produced by farmers living 
in the regions around urban centres, often small-
scale farmers and rural producers (Hussein & Suttie, 
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Figure 1. Urbanisation and share of agriculture, forestry and fisheries in global GDP (Source: Authors’ calculation based on World 
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2016). Rural-based populations are increasingly 
connected to urban areas and markets. Moreover, 
rapid urbanisation has increasingly shaped the 
rural space and rural livelihoods, through market 
developments, demand for agricultural goods and 
labour, migration, and the provision of services to 
rural areas. Hence, urban development has to take 
into account the interaction with rural development 
and transformation. The roles that rural societies and 
economies play in creating inclusive food systems and 
sustainable urbanisation must be recognised.

Well-functioning and inclusive agri-food systems, from 
production to processing and marketing, are a critical 
dimension for building positive rural–urban linkages 
as recognised in the Sustainable Development Goals 
(SDGs) (eg Target 11a) (Suttie & Hussein, 2016).

Patterns of urbanisation
The global data concerning urbanisation mask 
important differences in urbanisation patterns in terms 
of size distribution of population agglomerations and 
socio-economic outcomes. In 2018, some 58 percent 
of the world population lived in cities with fewer than 
one million inhabitants, while one in eight people 
(or 12.5 percent) resided in 33 cities with more than 
10 million inhabitants (megacities). In the same year, 
close to half of the world’s urban dwellers resided in 
settlements with fewer than 500,000 inhabitants, and 
41  percent resided in settlements with fewer than 
300,000 inhabitants.

While some people in developing regions live in the 
rural hinterland (remote, sparsely populated areas), 
the majority of them live close to an urban centre. 
This is estimated at 75–85 percent of the world’s rural 

populations or 2.5–2.8 billion people (Berdegué et al, 
2014).

Figure 2 shows the growth of metropolitan cities, 
intermediary cities, and small cities and towns.

The potential of small cities and 
towns for promoting sustainable food 
systems transformation
While urbanisation is increasing globally, the pace 
of urbanisation varies among regions and countries 
and is linked in diverse ways with the processes of 
structural transformation and demographic change. In 
addition to the high diversity of city sizes, urban food 
systems are also diverse, with traditional, informal 
and modern food systems coexisting especially in 
large and medium-sized cities (Tefft et al, 2018).

In what follows we focus on the potential of small 
cities and towns to become a driving force for urban 
and rural poverty reduction and sustainable food 
system transformation. Even if the share of the small 
city category is going down slowly (Figure 2), the 
number of inhabitants is increasing and, in 2030, a 
total of 2.08 billion people or 37 percent of total urban 
population will live in small cities and towns of less than 
300,000 inhabitants. From the point of view of poverty 
and poverty reduction, rural populations account for 
44.7 percent of the world’s total population yet make 
up almost 70 percent of the poor in the world, while 
of the 588 million rural poor, the majority live close 
to an urban centre. More importantly, if we consider 
where the rural and small urban settlements interact, 
the rural–small city continuum/interface will account 
for around 5.3 billion people, or 62.6 percent of the 
world’s total population by 2030.

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

0 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

9000 

1970 1990 2018 2030 

Pr
op

or
tio

n 
of

 to
ta

l p
op

ul
at

io
n

Po
pu

la
tio

n 
(m

ill
io

ns
)

Big cities (>5 million inhabitants)
Small cities and towns (<300,000 inhabitants) Rural area
Big cities (%) Intermediary cities (%)
Small cities (%) Rural area (%) 

Intermediary cities (300,000 to 5 million inhabitants)
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World Bank research shows that smaller cities have 
higher rates of poverty compared with large cities. 
In Brazil, 56 percent of all the poor (rural and urban) 
are in towns and small and medium-sized cities, as 
compared with 15 percent in larger cities; in Kenya, 
10  percent vs 8  percent; in Thailand, 15  percent vs 
1  percent; in Kazakhstan, 41  percent vs 1  percent. 
In India, the poverty rate of small towns of less than 
50,000 people is twice that of the cities of 1 million or 
more (Berdegué et al, 2014; World Bank, 2013).

Food insecurity data corroborate the poverty 
numbers: according to the Food Insecurity Experience 
Scale (FIES) (SDG indicator 2.1.2), the prevalence 
of food insecurity increases as the size of urban 
agglomerations decreases (Figure 3).

However, unsuccessful transformations will ‘push’ the 
rural poor to cities. In such cases, the risk is that large 
numbers of rural poor will migrate to cities where they 
will become slum dwellers (Gollin et al, 2016; Ravallion 
& Sangraula, 2007). UN-Habitat (2006) defines a slum 
household as a group of individuals living under the 
same roof in an urban area who lack one or more 
of the following: (i) durable housing of a permanent 
nature that protects against extreme climate 
conditions; (ii)  sufficient living space, which means 
not more than three people sharing the same room; 
(iii) easy access to safe water in sufficient amounts at 
an affordable price; (iv) access to adequate sanitation 
in the form of a private or public toilet shared by a 
reasonable number of people; (v) security of tenure 
that prevents forced evictions (UN-Habitat, 2006).

Small cities and the potential of a 
territorial approach

Exploiting the strong links between food systems 
in rural areas and those in small cities and towns 
can lead to more dynamic growth of economic 

opportunities, reduce poverty and, in the long term, 
help reduce out-migration to large cities or abroad as 
a means of escaping poverty. Multiple small towns, 
being more distributed over a territory, provide huge 
economic potential for income and employment as 
a result of increasing food demand. Further, they 
provide livelihood options for a large share of the 
rural population, allowing under-employed farming 
households to diversify activities and overcome 
constraints imposed by the seasonality of agriculture.

Within these urban–rural dynamics and linkages, rural–
urban functional territories are those where the rural 
and urban elements interact due to reciprocal flows 
of people, goods, services, money and environmental 
services. ‘Interdependence’ and ‘reciprocal rural–urban 
linkages’ are the key terms in this context.

Small cities and rural towns have the potential to play 
key roles in the development of inclusive food systems 
and represent a crucial conduit in rural–urban linkages, 
offering rural producers and small-scale farmers 
opportunities to access markets. This is particularly 
important for small-scale farmers who might have 
difficulty integrating into global agri-food value chains 
as they lack access to technology and human and 
financial capital to reach the necessary scale and meet 
strict quality and quantity requirements.

From a food systems perspective, the rural–small 
urban territory can be seen as a functional area where 
most of the food system action occurs. Small-scale 
farmers and urban dwellers can benefit from better 
access to markets through short supply chains, which 
provide direct links between small-scale producers 
and urban consumers, keeping transaction costs and 
environmental footprints low. This has proved to be 
particularly important in times of crises, such as the 
coronavirus disease 2019 (COVID-19) pandemic, which 
has disrupted international global supply chains in 
many parts of the world (FAO, 2020).

Figure 3. Food insecurity by category of cities (Source: Stamoulis & Di Giuseppe, forthcoming; reproduced with authors’ permission)
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1. The majority of the food consumers live in this 
space and will increase in the future.

2. It is here that most food is produced while a large 
part of the food consumed will most likely be 
provided by smallholder farmers.

3. It includes the bulk of the world’s poor and food 
insecure.

4. Small urban centres house important components 
of the food systems (local governments, small 
and medium-sized enterprises for inputs and 
implements, extension services, veterinary inputs, 
machinery sales and repair, logistics, traders and 
transporters that link the farm to the regional or 
national wholesale markets, and a large proportion 
of the food processing industries).

Small and secondary towns provide a broader base 
for the poor populations to become physically, 
economically and socially mobile (Chrsitiansen & 
Todo, 2013). 

Actions in support of the 
development of a sustainable food 
system in a functional territory
The economic and locational proximity of small cities 
and towns support a ‘functional territory’ approach 
to sustainable food systems whereby actions in parts 
of the ‘agri-food system’ to support the wellbeing of 
rural or urban populations will have spill-over effects. 
Policies affecting urban demand, for instance, will 
closely affect agriculture and economic activity in rural 
areas. Policies and programmes increasing agricultural 
and overall productivity in rural hinterlands can tap 
on, but also fuel, the creation of services provided 
in small cities and towns, and promote the creation 
of agglomeration economies. Therefore, policies, 
programmes and investments have to be seen in the 
context of their interactions in the ‘functional territory’ 
that includes several small cities and rural towns and 
their agricultural catchment areas.

An essential step in supporting a functional territory 
approach is a better understanding of the function 
and structure of food systems in these rural–urban 
functional territories, as they differ significantly from 
those of larger cities. We tend to draw conclusions 
and make recommendations by extrapolating from 
the analysis of larger urban settlements, which is 
the wrong approach. A territorial approach can also 
be valuable to better understand and address the 
development challenges related to rural–urban 
linkages and food systems, from production through 
to sustainable consumption and food safety, food 
losses and waste (Hussein & Suttie, 2016).

In Asia and Latin America, growth in the rural 
non-farm economy was driven by growth in the 
population of small cities and towns that had strong 
links to other urban areas and to the rural hinterland. 
According to Hussein & Suttie (2016), this could occur 
in sub-Saharan Africa as well: “Rural transformations 
profoundly affect urbanisation, and sustainable 
models of urbanisation need to be underpinned 
by mutually supportive and beneficial rural-urban 
linkages to foster an inclusive development process”.

Creation of alliances between small cities and the 
rural hinterland could be needed for strengthening 
territorial governance systems, which are ‘enablers’ 
for this transformation. Hussein & Suttie (2016) 
cite the example of the Nigeriens Feed Nigeriens 
(or 3N) initiative: local authorities are responsible 
for designing and implementing activities within 
multisector and multi-actor approaches seeking 
synergies between operations and stakeholders. The 
High Commissioner for the 3N initiative ensures its 
overall monitoring at the national level.

Links between small cities and towns and their 
rural ‘catchment areas’ are strengthened through 
infrastructure and policies that connect producers, 
agro-industrial processors and ancillary services, 
and other segments of the food system. The 
challenge is to (i)  meet most of the food needs of 
small cities and towns from the ‘territory’ in order 
for the rural catchment to benefit from the growing 
urban food markets; and (ii)  attract investment to 
create employment opportunities (food supply chain 
businesses, but also non-food sectors and services 
interacting with the agri-food industry) in small cities 
and towns.

Larger food markets and changing diets (more animal 
protein, more fresh fruits and vegetables) may 
become key drivers of successful, dynamic urban–
rural linkages, especially if production systems have 
the flexibility to respond to shifts in urban demand 
(Hussein & Suttie, 2016). Nevertheless, these evolutions 
must also consider climate- and biodiversity-friendly 
practices. Small cities and towns can bring about 
these changes, via public food procurement, support 
to farmers’ organisations, or extension and advisory 
services to promote agroecological practices.

Small cities and their surrounding territories can act 
as hubs of innovation and, thus, incentivise small 
and medium-sized agricultural and non-agricultural 
enterprise creation, promoting employment and 
helping to interconnect rural and urban areas. A wide 
range of public and private partnerships could be 
incentivised to support small and medium-sized agri-
food enterprises.
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Concluding remarks
The rural–small city interface is just one part of the 
complexity of food systems. For instance, the growth 
of large agglomerations (ie megacities) may be more 
conducive to overall economic growth, while the 
growth of small and medium-sized cities promotes 
poverty reduction (Bert et al, 2017). However, many 
if not most of the world’s small cities, and the rural 
areas around them, are the front line of the world’s 
food systems and constitute hotspots for poverty 
and food insecurity. Small and medium-sized cities 
with stronger connection with the rural areas around 
them can influence agricultural development by 
promoting local food production and shorter supply 
chains (especially connections with family farmers 
and smallholders), thus keeping food prices low and 
reducing food losses.

The interactions in ‘functional territory’ are dynamic 
and change with the development of food systems, 
with the rate of urbanisation, and with the degree to 
which the urban population is concentrated in one 
or two cities or is more widely distributed among a 
larger group of cities of various sizes. In perspective, 
the development of small cities and towns could 
result in a smoother trajectory towards population 
agglomeration into megacities and metropolitan 
areas, in that this process can have substantial 
positive impacts on poverty reduction, slow down 
‘push migration’ flows, and thus avoid the transfer of 
poverty from rural to urban areas.

It will be difficult to achieve the win–win of mutually 
re-enforcing solutions, which could arise from well-
integrated territories (in an economic and social 
sense) if governance systems remain fragmented. A 
key characteristic of a dynamic functional territory is 
that it goes beyond administrative boundaries while 
governance is limited by such boundaries. There is a 
need for policy coordination: national governments 
and decentralisation plans are key in this context 
(FAO, 2019).

The potential role of small cities and towns could 
be strengthened by establishing a network of local 
governments from different typologies of cities 
and towns supported by rural institutions, farmers’ 

organisations, national and subnational governments, 
and development partners.
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Disclaimer: The views expressed in this newsflash are 
those of the authors and do not necessarily reflect the 
views of FAO.

Considered as some of the most sustainable on the 
planet, Indigenous Peoples’ food systems are about 
the future of food. They can play a significant role in 
informing the transformation of food systems, making 
them more sustainable and respectful of nature.

Indigenous Peoples are gatekeepers of great cultural 
and biological diversity. There are about 476 million 
indigenous persons in the world (ILO, 2019), living 
in 90 countries (UNDESA, 2009) across seven socio-
cultural regions. They speak 4,000 languages out of 
the 6,700 spoken worldwide (UNDPI, 2018) and belong 
to more than 5,000 diverse groups. As the original 
peoples of many lands across the world, their cultures, 
languages, traditions, practices and relationships 
with surrounding plants, animals, lands and bodies 
of water are long, rich histories that demonstrate 
generational resilience and adaptation.

As their food systems have been continuously subject to 
change and pressures, Indigenous Peoples have shown 
adaptation in sustaining the generation of food in 
harmony with nature and in preserving the environment. 
From the Amazon forest to the Arctic tundra, from the 
Sahara desert to the Himalayan peaks, it is estimated 
that Indigenous Peoples preserve 80  percent of the 
terrestrial biodiversity worldwide (World Bank, 2008). 
Indigenous Peoples mobilise their adaptive and 
dynamic traditional knowledge to continuously adapt 
their food systems to their environment and external 
conditions. While each is unique, Indigenous Peoples’ 
food systems from across the world share some 
common characteristics and elements that differentiate 
them from other food systems. For instance, Indigenous 
Peoples’ food systems emanate from elaborated and 
evolving territorial management practices that are 
tailored to the environment and capable of generating 
food from a variety of sources. In Indigenous Peoples’ 
food systems there is a biocentric look into the 
system that gives as much relevance to the elements 
in the ecosystem and their inter-relationships as to 
the food generated from the system. Some of these 
characteristics set Indigenous Peoples food systems 
apart from other food systems, particularly those that 
are more anthropocentric.

The Food and Agriculture Organization of the United 
Nations (FAO) presented the Global-Hub on Indigenous 
Peoples’ Food Systems to the 194 member nations in 
September 2020 as a platform to generate evidence 
needed to influence policy discussions. The Global-
Hub brings together indigenous and non-indigenous 
experts, scientists and researchers to establish 
a knowledge-dialogue that will gather evidence-
based contributions on indigenous food systems, 

their sustainability and climate resilience. To date, 
18 research, academic and multilateral institutions 
working on indigenous food systems have joined 
the Global-Hub, including the Alliance of Bioversity 
International and the International Center for Tropical 
Agriculture (CIAT), the Center for International Forestry 
Research and World Agroforestry (CIFOR-ICRAF), the 
French National Research Institute for Sustainable 
Development (IRD), the United Nations Permanent 
Forum on Indigenous Issues (UNPFII), Asia Indigenous 
Peoples Pact (AIPP), the United Nations Framework 
Convention on Climate Change (UNFCCC), the United 
Nations Organization for Education, Science and 
Culture (UNESCO), the Indigenous Partnership for 
Agrobiodiversity and Food Sovereignty (TIP), the 
Sámi Parliament, Gaia Amazonas, the Fund for the 
Development of the Indigenous Peoples of Latin 
America and the Caribbean (FILAC), the Centre for 
Sustainable Development and Environment (Cenesta), 
INFOODS, and the universities of Massey, Monash, 
Cambridge, Greenwich (through its Natural Resource 
Institute [NRI]) and McGill (through its Centre for 
Indigenous Peoples’ Nutrition and Environment [CINE]).

The process of knowledge co-creation fostered by 
the Global-Hub holds non-indigenous scientific and 
Indigenous Peoples’ scientific knowledge, as well as 
traditional knowledge systems, with equal respect and 
consideration. It aims to inform the sustainable food 
systems debate, in particular the 2021 United Nations 
Food Systems Summit and other policy discussions on 
sustainable food systems in the context of the United 
Nations Decade of Action on Nutrition (2016–2025), the 
Paris Agreement, and the 2030 Agenda. The Global-
Hub is the main outcome of the High-Level Expert 
Seminar on Indigenous Peoples’ Food Systems held at 
FAO in November 2018, which brought together 200 
participants, 22 Indigenous Peoples, 23 countries, and 
several academic and research institutions. The main 
conclusion of this seminar was the urgent need to 
enhance the learning, recognition and strengthening 
of Indigenous Peoples’ food systems worldwide, 
several of which are at risk of disappearing. The 
creation of the Global-Hub was officially endorsed by 
the countries at the 27th session of FAO’s Committee 
on Agriculture (COAG) in October 2020.

It is essential to keep in central focus that the top 
priority of Indigenous Peoples’ food systems is to feed 
themselves and sustain their livelihoods. The food 
systems and nutritional security of many Indigenous 
Peoples have been compromised and threatened by 
several compounding factors and there are conditions 
under which the sustainability and climate resilience of 
Indigenous Peoples’ food systems begin to erode. Such 
conditions include the continuous marginalisation 
and lack of recognition of Indigenous Peoples, forced 
disconnection from their knowledge systems, extreme 
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poverty, violations of their customary rights to land, 
territories and natural resources, and environmental 
and ecosystem degradation caused by extractive 
activities and industrialised agriculture. Indigenous-
led research, innovations and policies are vital to 
strengthen, revitalise and protect indigenous food 
systems, while free, prior and informed consent 
(FPIC) and self-determination are fundamental to 
sustain their knowledge systems, and their associated 
governance, territorial management practices, culture 
and spirituality.

The concept of food systems has generally been based 
on a value-chain approach, which does not reflect 
the diversity and complexity of Indigenous Peoples’ 
food systems. Indigenous Peoples’ food systems 
have evolved based on a biocentric and reciprocal 
relationship between people, plants, animals, lands, 
water bodies and seasonal cycles. Hence, the way 
in which Indigenous Peoples see food systems goes 
beyond the simplistic view of food production and 
nutrient intake. For Indigenous Peoples, food carries 
nutritional, medicinal, healing, spiritual, social, cultural 
and emotional dimensions, all at the same time, and 
the focus is to balance the system to ensure food in 
the present and for future generations.

A first activity of the Global-Hub is to prepare a 
paper to provide general elements that characterise 

Indigenous Peoples’ food systems, identifying areas 
where currently dominant concepts and frameworks 
can be challenged. This will be used to highlight what 
Indigenous Peoples can bring to the debate. Through 
its knowledge-based action and evidence-gathering, 
the Global-Hub on Indigenous Peoples’ Food Systems 
intends not only to inspire humanity to encourage 
more sustainability, but also to support the wellbeing 
of Indigenous Peoples across the world, and the 
preservation of their ancestral territorial management 
practices and food systems.

For further information on the Global-Hub on 
Indigenous Peoples’ Food Systems, see www.fao.org/
indigenous-peoples/global-hub/en/.
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Abstract
The 2021 Food Systems Summit is expected to serve 
as a turning point in the world’s efforts to achieve the 
Sustainable Development Goals. The process towards 
the Summit is intended to accelerate progress by 
fostering new actions and partnerships, and by 
aligning and amplifying the existing initiatives of 
governments, consumers, business and civil society.

Multiple high-level reports have recommended 
pathways and solutions, including: more sustainable 
agricultural practices; a reduction in food loss and 
waste; more inclusive and productive livelihoods for 
farmers; and healthier and more nutritious diets. It 
seems that, at a generic level, we know what needs 
to be done, but to see these pathways and solutions 
change how food systems function, we need to 
go deeper into the why and the how, and not focus 
solely on the what. More effort should be devoted to 
collaboratively building mindset change and systemic 
thinking skills in individuals and organisations 
engaged in, or supporting, the development of food 
systems. The Food Systems Summit offers a starting 
point for a continuing collaborative approach among 
many partners to support the Summit outcomes 
and accelerate a new future for food systems 
collaboration.

Introduction – rethinking food 
systems interventions

In this article, we examine how interventions in 
food systems can be made at multiple levels: for 
example, attempts to reform global systems such as 
international supply chains; working with national and 
regional governments within their jurisdictions; and 
working with individual system actors to build their 
capabilities and develop their perception of their place 
in system change. Our question is how interventions 
at these levels could be rebalanced for more effective 
results, and our proposal is that paying more attention 
to the place of individuals in systems would increase 
the speed and impact of systemic change.

This article argues that systems can be approached at 
three levels – the whole system, the national, and the 
individual levels. Much effort is devoted to transforming 
the system level (often at a global scale) and the 
national level (for United Nations organisations, often 
working with national and regional governments). 
However, at the individual level, opportunities for 
improvement are often not integrated with the other 
two levels. It seems that we have the right solutions 
but need to develop the collaborative and leadership 
mindset to put them into action.

If we choose to intervene to change a system, where 
should we direct our efforts? In 1999, systems thinking 
pioneer Donella Meadows produced her “Leverage 
points” classification of the places to intervene in a 
system, represented in Figure 1.
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Meadows’ key insight was that not all interventions in 
a system are equal – and that a small effort expended 
at the end of the lever, in the area of paradigms and 
mental models, can achieve massive change.

“Paradigms are the sources of systems 
… there’s nothing necessarily physical or 
expensive or even slow in the process of 
paradigm change. In a single individual it 
can happen in a millisecond. All it takes is 
a click in the mind, a falling of scales from 
the eyes, a new way of seeing” (Meadows, 
1999).

The paradox is that systemic change involves 
transformation en masse, but within that mass 
population, the individual actors must be equipped 
with the skills and approaches that will enable them 
to change as individuals in support of the wider 
change. Are we asking the wrong questions and 
reaching incorrect or incomplete solutions? Do we 
have the right solutions, but lack the collaborative and 
leadership skills to put them into action?

The conversation on what kind of change needs to 
happen, often based in technical solutions, needs 
to be complemented by a reflection on the issue 
of how change happens, and through whom. The 
United Nations Development Programme (UNDP) 
has developed the approach of Multi-Stakeholder 
Collaboration for Systemic Change (MSCFSC) to 
support systemic transformations by attempting 

to capture the how and the who. This rationale is 
examined in the next section.

MSCFSC as a route to 
transformational change

Systemic change involves working with complexity to 
help individuals see the whole system, to recognise 
their agency and involvement within it, and to identify 
the opportunities to contribute to positive change 
through collaborative and innovative processes. 
Ultimately, as Donella Meadows (1999) outlined, 
systems-level transformation will also require 
structural changes and broader shifts in individual 
mindsets and practice to become a reality.

Problems related to achieving sustainability in food 
systems are complex and highly challenging to deal 
with, situated, as they are, within eco-political contexts 
and systems, and lacking clear solutions. They cannot 
be solved by one person or one institution.

Organisational structures and funding mechanisms 
can try to impose linear structures on these complex 
systems. Predictive project design and implementation 
often ignore relevant risks, emergent dynamics of 
human collaboration, and future trends, or build upon 
common assumptions which do not appropriately 
reflect the complexities of food systems.

Part of the solution is therefore to shift the emphasis and 
balance of technical assistance from technical analysis, 

Figure 1. Donella Meadows’ leverage points (Source: based on Meadows, 1999; credit: UNDP/Carlotta Cataldi)
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planning and solutions at a project level towards 
multistakeholder collaboration for systemic change.

What is multistakeholder 
collaboration for systemic change?

Multistakeholder collaboration for systemic change 
is a process of participatory governance that enables 
stakeholders with common sustainability problems and 
distinct interests to align and collectively learn, innovate 
and act upon a complex and changing environment. It 
can facilitate transformational change and can build 
on the disruption caused by the coronavirus disease 
2019 (COVID-19) pandemic to help identify and create 
innovative unimagined possibilities and futures. All 
the actors in the food system – from smallholder 
farmers to processors, investors, governments, traders, 
manufacturers, brands, retailers and consumers 
– commit (through global and local commitment 
platforms) to be actively involved and collaborate. 
Special attention is given to the engagement of 
vulnerable communities, as part of an integrated focus 
on the participation of individuals in systems.

Developing multistakeholder 
collaboration

MSCFSC focusses on interactive learning, 
empowerment and participation. It is about 
understanding the mental models underlying current 
practices, facing hard truths, addressing systemic 
power imbalances, breaking down silos, identifying 
champions and influencers who can lead systemic 
change at country and global levels, and working to 
empower them to do so. The more diversity we can 
get into the room, the more the ideas flow.

The way collaboration is designed and facilitated 
can inhibit systemic change. In development project 
planning, sometimes not enough attention, time 
and resources are devoted to the ways in which 
collaborative processes and systems change 
initiatives can be realised. Planning for ‘beyond 
recovery’ provides the opportunity to develop 
MSCFSC further. As outlined in the introduction, this 
requires a better balance across the three levels – 
individual, national and system. We must transform 
individuals to participate fully in system change, while 
simultaneously working at the national and system 
levels to enable the participation of those individuals.

1. Engage hearts and minds at the individual level by:

•	 	leading	by	example;

•	 	introducing	different	elements	of	consciousness,	
mindfulness and awareness;

•	 	diving	into	barriers,	assumptions,	mental	models	
(beliefs, values) and staying with them; and

•	 	meeting	 people	 at	 their	 current	 level	 of	
understanding.

2. Co-create at the community/national level by:

•	 working	in	true	partnership;

•	 	building	 trusted	 relationships	 (connection,	
listening); and

•	 	engaging	 whole-system	 groups	 in	 innovative	
ways of collaborating.

3. Embrace complexity at the system level by:

•	 	working	iteratively	and	adaptively	–	letting	go	of	
predefined outcomes;

•	 challenging	the	status quo;

Box 1. Multistakeholder platforms in action – 
Indonesia

The establishment of the Government-led Indonesia 
Palm Oil Forum provides a collaborative space for 
government, industry and civil society organisations 
to develop together a broad-based plan on how to 
maximise the economic benefits arising from the 
development of the sector, while minimising its 
adverse social and environmental effects. In 2019, 
after more than two years of consultations, the 
Sustainable Palm Oil National Action Plan (NAP) 
was formally adopted by Presidential instruction. 
Implementation at the national level, and with 
complementary efforts at provincial and district 
levels, is now under way, benefitting from the trusted 
relations that were built up through meetings 
involving 203 organisations; 14 government 
ministries are involved in the implementation.

Multistakeholder collaboration was initially 
perceived as a complicated approach by the 
Indonesian Government and companies. Instead 
of regressing to a top-down ‘directed collaboration’ 
approach, consistency, professional facilitation 
and collective trust-building engaged stakeholders, 
accommodated diverging expectations and 
timelines, and continuously increased ownership 
of the process and its outcomes among different 
stakeholder groups. The use of specific tools – 
such as root-cause analysis to identify underlying 
problems, systems thinking workshops, and 
individual capacity development to improve 
facilitation skills and people’s ability to engage with 
hearts, minds and souls – helped to gradually move 
from multistakeholder dialogue to collaborative 
action. A high level of trust within the system is 
the foundation for successful implementation.

https://www.greencommodities.org/content/gcp/en/home/tools.html
https://www.greencommodities.org/content/gcp/en/home/tools.html
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•	 	prioritising	work	with	 requisite	 resources	 and	
actors’ willingness to change; and

•	 	surfacing	 power	 dynamics,	 lobbying,	 private	
interests, corruption in a system.

Examples of this at the system level could include 
a thorough root-cause analysis of issues in a global 
supply chain. At the community/national level (which 
in food systems will often be the national agricultural 
sector), Targeted Scenario Analysis would unearth the 
group’s ambitions for the future and, at the individual 
level, skilled facilitators will subtly change meeting 
structures to deepen interaction and encourage 
trust-building between participants by introducing 
consciousness-grounding moments, opportunities 
for small group discussions and informal gatherings 
alongside the formal work plan.

Systems thinking is complex. Most of us (humans) 
are educated and trained to think linearly, so we 
have to learn to think like a system – and one way is 
experientially, by working as a system. MSCFSC enables 
individuals who feel challenged by the requirement to 
be a systems thinker to achieve the same effect by 
working together as a system. They think like a system 
by working as a system, learning by doing.

In an effort to better understand the reasons for the 
lack of integration of systems approaches, in summer 
2020, UNDP facilitated a co-inquiry process with 
leading food, agriculture and systems specialists to 
identify ways to improve systems transformation in 
food and agriculture. The key insights resulting from 
this process are highly relevant for the United Nations 
Food Systems Summit agenda.

1. Systemic approaches require more flexibility 
and room for adaptation than current practices, 
especially donor requirements, allow.

2. Systemic change is actively resisted in the field, as 
are systemic approaches, for a variety of reasons 
including misunderstanding, power dynamics and 
self-interest.

3. At the same time, there is an opening to strengthen 
field-wide capacity for systemic approaches to 
change, and to drive a deeper level of ‘systems 
intelligence’ throughout the field.

4. There are current examples of small- and large-
scale systemic approaches that work; we can learn 
from them and leverage their success.

5. There is still a need to provide further proof of the 
efficacy of systemic approaches and that they meet 
a broad range of stakeholder requirements.

6. Greater inclusion of stakeholders from across the 
system strengthens systemic change, but often 
does not happen for various reasons including 

self-interest, lack of reflection, systemic power 
imbalances and diverse understandings of what it 
means to be ‘inclusive’.

7. Shared vision can be a strength or a hindrance: too 
often vision is created by a small group, often with 
more systemic power – this makes it harder for 
everyone in the system to play a part.

8. Shared mental models can be a strength or a 
hindrance: finding the balance of shared and diverse 
mental models, and managing the tension between 
them, is a core skill for successful systemic change.

9. The sustainable development profession itself 
creates a limiting condition regarding systems 
change, insofar as professionals are attached to 
particular paradigms and ways of working and are 
not individually or collectively self-reflective about 
those attachments and assumptions.

10. Paying attention to a process that invites people 
to engage with heart, mind and soul, with the 
intention of having a true understanding of others, 
by deeply listening, guarding against assumptions, 
checking egos and letting go of knowing.

These insights – especially numbers 6 to 10 – speak 
to the need for more individual transformation 
literacy. A well-planned MSCFSC approach will include 

Box 2. Multistakeholder platforms in action – 
sustainable fisheries

Multistakeholder sustainable marine commodities 
platforms in Costa Rica, Ecuador, Indonesia and the 
Philippines convene and coordinate the public and 
private sectors to promote sustainable production 
and changes in the policy context, and have helped 
to design and implement Fisheries Improvement 
Projects (FIPs) to allow platform stakeholders to 
gain practical experience in fisheries improvement 
and increase the supply of sustainable seafood 
products.

In Costa Rica, trust levels between fisheries 
conservationists and long-line fishermen were 
very low. After a 12-month multistakeholder 
collaboration process involving more than 100 
representatives of Government, academia, 
civil society, international NGOs, fishermen, 
exporters, restaurants and supermarkets, Costa 
Rica became the first country in the world to 
establish a National Plan for large pelagic species 
including tuna, swordfish and mahi-mahi. As one 
participant commented: “we were not likely to 
pose for a family photo a few years ago but are 
now committed to working together towards 
a more sustainable, inclusive and promising 
future for Costa Rican fisheries” (Sasa, 2019).
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the individual level in proper relationship to the 
community and system levels, and address mindset 
or paradigm change to honour Donella Meadows’ 
(1999) insight that “Paradigms are the source of 
systems”.

Box 3. Conscious food systems sustainability 
and transformation literacy

In 2020, a series of online sessions linking 
sustainability with consciousness covered 
meditation, somatic awareness, embodied 
leadership and compassionate approaches. All of 
these were designed to encourage participants to 
include themselves within the change, rather than 
seeing themselves as outside spectators of the 
transformation in sustainable agriculture – we call 
this the Conscious Food Systems Alliance.

In June–September 2020, UNDP partnered with 
Otto Scharmer and the Massachusetts Institute 
of Technology (MIT) Presencing Institute to host a 
series of dialogues aimed at building individuals’ 
capabilities for awareness-based collective 
action. Drawing on the insights from the initial 
dialogues, this programme continues in 2021 
with a movement to build transformation literacy 
and action confidence within the United Nations 
system (involving the United Nations Environment 
Programme, UN Women, UNICEF, the Food and 
Agriculture Organization of the United Nations 
and the United Nations High Commissioner for 
Refugees) and beyond. The programme is based 
on the understanding that deep systems change 
starts with fostering collective capacities to situate 
the ‘self’ in systems, to operate from a place of 
connectedness between our minds, hearts and 
hands and between each other, and to move, in 
Otto Scharmer’s phrase, “from ego-system to eco-
system awareness” (Scharmer & Kaufer, 2013).

We have identified that while there are approaches 
to transforming both systems and individuals, these 
are too often not connected in a way which could 
achieve their full potential. What is needed is a greater 
emphasis on changing mindsets more towards nature, 
leadership and sustainable solutions.

The consciousness techniques detailed in Box 3 
are tools that will help with this, but we need to 
strengthen connections to the wider system levels. As 
more attention is paid to the individual actor’s ability 
to participate in and support system change, efforts at 
system and community/national levels should also be 

enhanced. As the individual’s transformation capability 
is boosted to enable more effective participation, the 
national and system levels must be developed to be 
more accepting of the influence of these newly literate 
individual actors.

We need a constant stream of innovation for the 
Decade of Transformation, and effective collaboration 
is a key part of this stream. The relationship between 
technical solutions and collaborative systemic change 
is a virtuous circle: improving multistakeholder 
collaboration improves adoption of new technical 
innovations which, as they succeed, improves trust 
and collaboration. The Food Systems Summit gives 
us an opportunity to step up efforts to accelerate this 
work, bringing more international agencies into the 
effort to rebalance systemic change more towards 
the individual. Already, in the run-up to the Summit, 
significant collaboration between organisations is 
resulting in pre-Summit actions such as the World 
Economic Forum’s Agenda 21 ‘Virtual Davos’ event. 
This momentum must not simply peak at the 
Summit itself and then tail off: UNDP is committed 
to supporting post-Summit partnership work to 
accelerate food systems collaboration in 2022 and 
beyond.

Conclusion
Building on Donella Meadows’ (1999) insights into 
system leverage points, we argue for more emphasis 
on the individual level, to achieve transformation 
literacy, while simultaneously working on the system 
and community levels to enhance the opportunities 
for individuals to intervene effectively. This change of 
emphasis should be addressed at the United Nations 
Food Systems Summit and continue afterwards 
in a collaborative initiative among interested 
stakeholders.

In balancing our efforts to achieve systemic change, 
we should place more emphasis on the individual 
level – because that’s where the mindsets are.
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Climate change will increasingly affect the dynamics of 
food systems, especially in developing countries. Food 
systems are composed of a network of complex and 
interdependent segments, which are critical for food 
security and the livelihoods of both rural and urban 
dwellers. Climate-induced threats in one segment can 
lead to a series of disruptions along the full supply 
chain (Reardon & Zilberman, 2018). The latter can 
ultimately affect the availability, access, utilisation 
and long-term stability of food supplies (Reardon & 
Zilberman, 2018; Vermeulen et al, 2012). Meanwhile, 
food systems will continue to be under pressure to 
feed a growing global population and to adapt to 
changes in food demand. Estimates suggest that food 
supply will have to increase 50 percent by 2050 to 
address these demands (FAO et al, 2018). Vulnerable 
populations in developing countries are particularly 
at risk of facing food insecurity and loss of livelihoods 
(Vermeulen et al, 2012).

How does climate change affect food 
systems?

Climate change will cause major disruptions to 
agricultural production systems. Crop yields are highly 

vulnerable to changes in temperature and water 
availability. Despite regional variations, increasing 
temperatures and reduced water availability are 
expected to lead to a decline in crop yields, especially 
across rainfed farming systems (Myers et al, 2017). 
For instance, Lizumi et al (2018) estimate that, from 
1981 to 2010, climate change decreased global mean 
yields of maize, wheat and soybeans – relative to the 
preindustrial climate era – by 4.1 percent, 1.8 percent 
and 4.5 percent, respectively. The most acute losses 
were experienced in South Asia, sub-Saharan Africa 
and South-East Asia. Losses in crop yields could lead 
to economic downturn. For instance, between 2005 
and 2009, global yield losses amounted to USD 22.3 
billion for maize, USD 6.5 billion for soybeans, USD 0.8 
billion for rice, and USD 13.6 billion for wheat (Lizumi 
et al, 2018).

Moreover, climate change can reduce the nutritional 
value and variety of crops. Sudden extreme weather 
conditions cause loss of harvest and infrastructure, 
particularly affecting producers with limited or no 
safety nets. Additionally, the increase of pollutants 
in the atmosphere, such as ozone, black carbon, 
methane and carbon dioxide, can cause damage to 
and modify the nutritional value of crops (especially 
wheat, rice, soybeans, green beans and cotton). The 
increase in global temperatures is expected raise the 
concentrations of these pollutants, and an increase in 
ozone concentration can lead to up to 20 percent crop 
damage by 2050 (Chuwah et al, 2015; Mbow et al, 2019).

Post-production activities, operating along the mid- 
and downstream segments of supply chains, are 

mailto:vincente.ruiz@oecd.org
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also vulnerable to the long- and short-term effects 
of climate change. Fast-onset climate effects (floods, 
hurricanes, typhoons, etc) can cause disruptions in 
power supply for food storage facilities, as well as 
damaging road and transportation infrastructure (FAO, 
2008). These risks can also disrupt the sub-segments, 
or the chain of inputs, needed along agricultural 
value chains; this includes damage to irrigation and 
drainage systems, as well as power supplies needed 
for production, processing and storage of food 
(Reardon & Zilberman, 2018; FAO, 2008).

Slow-onset climate events (changing temperatures, 
droughts, desertification, sea level rise, ocean 
acidification, etc) can ultimately lead to changes in 
the procurement patterns of supply chains. Higher 
temperatures will lead to increasing demand for 
cooling and storage systems to maintain food quality, 
which will imply a higher energy demand (FAO, 2008), 
as well as causing food safety risks and wastage, 
especially in perishable goods (Vermeulen et al, 2012). 
Moreover, changes in rainfall and stringent droughts 
can cause water shortages for food processing, as 
well as disrupting food transportation. Some of these 
repercussions can lead to permanent changes in 
production segments, as well as established supply 
chain networks.

Food systems and climate change: 
implications for intermediary cities

Intermediary cities are at the core of food systems. 
Intermediary cities depend heavily on the primary 
sector for the development of their economies and 
livelihoods (Roberts et al, 2016; Berdegué et al, 2014). 
This is due to their strong linkage to the economies 
of their surrounding rural areas (Reardon et al, 2016). 
For example, in West Africa, agriculture accounts 
for 34  percent of the total regional employment in 
the urban food economy, and a large share of the 
producers are located in small and medium-sized 
cities (Allen et al, 2018). Moreover, post-production 
segments of food systems, including processing as 
well as the ‘away-from-home’ segments, are often 
located in intermediary cities, and act as a source of 
employment for a significant share of urban dwellers.

As such, intermediary cities will face a series of 
challenges resulting from the effects of climate change 
on food systems.

•	 First, the effects of climate change on food systems 
could result in large losses of livelihoods for 
dwellers in intermediary cities, especially among 
vulnerable groups, such as women and youth, who 
tend to be overrepresented in these sectors (Allen 
et al, 2018).

•	 Second, climate change effects on food systems can 
cause urban food insecurity. Intermediary cities and 
small towns largely depend on surrounding rural 
areas for food for urban dwellers (Reardon et al, 
2016). Climate-induced disruptions in food supply 
chains can reduce food availability (Satterthwaite 
et al, 2010), as well as causing rise and/or strong 
fluctuations in food prices in urban food markets 
(Tacoli et al, 2013). This will particularly affect 
informal workers, who rely on irregular incomes and 
are unable to adjust to sudden price fluctuations 
(Tacoli et al, 2013).

•	 Third, climate change can reduce urban dwellers’ 
ability to diversify their incomes. Urban dwellers 
often conduct their livelihoods in both urban 
and rural areas. For example, findings from two 
intermediary cities in Uganda (Mbale and Mbarra) 
reveal that food-secure households tend to have 
strong links to surrounding areas in the forms of 
livelihoods and social networks, and the most food-
secure households were those that had active rural 
livelihoods in addition to their urban employment 
and incomes (Mackay, 2019).
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Abstract
The loss of biodiversity in food production systems 
is a matter of global concern. A Food and Agriculture 
Organization of the United Nations (FAO) survey of 
over 90 countries (2019) produced the following five 
key findings: (i)  biodiversity is essential for food and 
agricultural systems; (ii)  multiple interacting drivers 
of change are affecting biodiversity; (iii) biodiversity is 
declining; (iv) a hopeful sign is that some biodiversity-
enhancing practices are increasing; and (v)  enabling 
frameworks remain inadequate. Strengthening the 
multiple roles of biodiversity for food and agriculture 
will require sustainable use and conservation of the 
ecosystems, species and the genetic diversity that 
compose it. Within this context, examples are drawn 
from practices on two pioneering farms in the UK – land 
stewardship (controlling water run-off and soil erosion 
through tackling the source; slowing its pathway and 
protecting the receptor), and agroforestry systems – as 
measures for increasing biodiversity. It is concluded that 
we have the means for sustainable intensification of 
agricultural production which will protect and improve 
biodiversity while delivering well-produced food.

Introduction
The Food and Agriculture Organization of the United 
Nations (FAO) is very concerned about the loss of 
biodiversity in the world’s food production systems, so 
much so that it commissioned a global survey covering 
more than 90 countries (FAO, 2019). FAO explains that 
biodiversity is the variety of life at genetic, species 
and ecosystem levels, and that biodiversity for food 
and agriculture (BFA) is the subset that contributes to 
agriculture and food production. It includes 

“the domesticated plants and animals raised 
in crop, livestock, forest and aquaculture 
systems, harvested forest and aquatic 
species, the wild relatives of domesticated 
species, other wild species harvested for 

food and other products, and what is known 
as ‘associated biodiversity’, the vast range of 
organisms that live in and around food and 
agriculture production systems, sustaining 
them and contributing to their output”.

The survey produced five key findings.

1. Biodiversity is essential for food and agriculture. 
Biodiversity for food and agriculture is 
indispensable to food security and the supply 
of many vital ecosystem services. The survey 
highlights the importance of BFA to add resilience 
to meet stresses, including those produced by 
the climate crisis, and its key role in efforts to 
increase food production while limiting negative 
environmental impacts. BFA can enhance 
livelihoods in many ways, including reducing 
reliance on costly, and often environmentally 
damaging, external inputs.

2. Multiple interacting drivers of change are affecting 
BFA. While a range of drivers of change are having 
major negative impacts on BFA and its resultant 
ecosystem services, some provide opportunities 
to promote more sustainable management. The 
survey results suggest that major global trends, 
such as the climate crisis, international markets 
and demography, are giving rise to more local 
drivers, such as land-use change, pollution and 
over-use of external inputs, over-harvesting and 
the proliferation of invasive species. Demographic 
changes, urbanisation, markets and trade, and 
consumer preferences also have a strong influence 
on food systems. However, such drivers can also 
open opportunities to make food systems more 
sustainable by, for example, opening opportunities 
for biodiversity-friendly products. Policy measures 
and advances in science and technology are 
positive drivers, although policies intended to 
promote sustainable management of BFA are often 
weakly implemented.
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3. BFA is declining. Many key components of BFA, at 
all levels, are in decline. Due to genetic erosion 
through concentration on ever fewer breeds and 
varieties, the number of livestock breeds at risk of 
extinction is increasing and crop plant diversity is 
decreasing. Wild fish stocks are faring no better. 
Species contributing to vital ecosystem services, 
such as pollinators, natural enemies of pests, soil 
organisms and wild food species are in decline as 
a result of habitat destruction and degeneration, 
over-exploitation, use of pesticides and pollution. 
Key ecosystems are declining rapidly. In particular, 
knowledge of associated biodiversity (eg 
invertebrates and microorganisms) and its role 
in the supply of ecosystem services needs to be 
improved.

4. The use of many biodiversity-friendly practices is 
reported to be increasing. The sustainable use and 
conservation of BFA call for genetic resources, 
species and ecosystems to be managed in an 
integrated way in the context of production systems 
and their environments. On-farm management 
needs to be integrated into strategies at ecosystem 
and landscape levels. Although efforts are 
increasing, levels of coverage and protection are 
often inadequate.

5. Enabling frameworks for the sustainable use and 
conservation of BFA remain insufficient. While 
most countries have legal, policy and institutional 
frameworks targeting sustainable use and 
conservation of biodiversity, there is a lack of 
awareness among policy makers and other 
stakeholders of the importance of BFA (and 
particularly wild foods and associated biodiversity) 
for livelihoods and food security. Diverging interests 
among stakeholders (eg those of farmers, foresters 
and miners versus those of conservation bodies; 
and generally the distinction between short- and 
long-term visions) hamper the development 
and implementation of regulatory frameworks. 
Research on food and agriculture systems needs to 
become more multidisciplinary, more participatory 
and more focussed on interactions between 
the different components of BFA. This should 
also include stronger elements of social science 
research, as the ‘people side’ is often confused with 
the economic dimensions of sustainability.

What needs to be done? 
As noted in the report, enhancing the multiple roles 
of BFA will require sustainable use and conservation 
of the ecosystems, species and genetic diversity 
that compose it (FAO, 2019: xli, 445). This requires 
strengthened knowledge of the roles of biodiversity 
in the ecological processes that underpin food and 

agricultural production. This will enable development 
strategies to be developed to protect and restore 
these processes across a range of scales.

Within this global framework, the purpose here is to 
describe some practical ways of enhancing on-farm 
biodiversity. The focus is on European examples 
(by using personal observations from visits to two 
progressive farms in the UK), but the principles 
involved are global and equally relevant to the tropical 
agriculture situation.

Land stewardship
One of the farms visited to learn of biodiversity 
enhancing practices was Loddington Farm in 
Leicestershire, home of the Allerton Project (Stoate 
et al, 2013). Established in 1992, the Project aims to 
show the compatibility between modern farming 
methods and wildlife conservation. The main crops 
grown are wheat, oats, oilseed rape and beans; 
pasture is grazed by sheep from a neighbouring farm.

Land stewardship is one of the central pillars of 
the Project. Reducing run-off, ensuring that water 
runs clean and improving soil health are some of 
the main aims of the Environmental Stewardship 
Scheme (Natural England, 2009). They are achieved 
by: (i)  tackling the source of erosion and run-off; 
(ii) slowing their pathway; and (iii) protecting the 
receptor. The Allerton Project is implementing a range 
of practices to achieve better land stewardship and 
the following is a brief description of some of the most 
important measures being taken.

Tackling the source 
The Soil Management Initiative (SMI, 2005) neatly 
summarises the situation as follows: 

“Intensive, poorly-timed or inappropriate 
cultivations and reliance on inorganic 
fertilizers have contributed to soil 
degradation (loss of organic matter, 
compaction and capping). The quality of 
soil, water and air have declined together 
with the diversity of wildlife.”

Pretty damning stuff! The Project has been able to 
invest in the equipment needed to adopt a reduced 
tillage regime, delivering environmental benefits and, 
crucially, reducing crop establishment costs. The area 
of direct-drilled crops (The Rivers Trust, nd) is also on 
the increase. The non-inversion tillage practised (with 
tines and discs) has resulted in higher earthworm 
numbers (up to 800/m2) and improved soil structure 
(compared with ploughed soil). Moving to direct 
seeding is helping to contain grass-weed problems (in 
conjunction with grass leys and spring-sown crops in 

https://www.gwct.org.uk/allerton/
https://www.gov.uk/guidance/environmental-stewardship
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the rotation) and reduce operating costs even further. 
No-till also has a recognised beneficial impact on 
carbon sequestration and so contributes to reducing 
farmland greenhouse gas emissions.

Soil should not be left uncovered and exposed to the 
erosive forces of rain and wind. The effects of the 
climate crisis are already apparent at Loddington, with 
increasing temperatures and storm events (eg 62.6 mm 
of rain in an hour in early June 2016). Cover crops should 
be used in the cropping sequence to control erosion, 
improve soil structure and fertility, and enhance 
biodiversity. Crops such as radish (for its penetrating 
tap roots), oats, kale and linseed are direct drilled into 
cereal stubble in August and left in place until the 
spring crop is sown. The cover crops retain residual 
nutrients (especially N) and make them available to 
the subsequent crop. Drilling spring oats directly into 
cover crops has proved to be particularly effective in 
controlling blackgrass (Alopecurus myosuroides).

Slowing the pathway
Slopes on the Project’s rolling farm fields are modest, 
rarely exceeding 5–10 percent. The length of run-off 
slopes is reduced by the inclusion of contour beetle 
banks across the fields. Beetle banks (Figure 1) are 
established with coarse perennial grasses such as 
cocksfoot, which offer a good habitat for aphid and 
slug predators such as rove and ground beetles 
(Staphylinidae and Carabidae, respectively). They are 
also good habitats for bumblebees, which make use 
of abandoned vole burrows for nesting. Grassed field 
margins within the catchment have a similar effect of 
slowing down surface run-off.

Protecting the receptor
A third of UK rivers are failing to meet the levels of 
good ecological and chemical status required by 
the European Union Water Framework Directive 
(Lancaster University et al, nd). (Note: there will 
probably be changes to the UK’s adherence to 
legislation now it has left the European Union.) The 

main focus of water course protection is on sediment 
and phosphorus reduction. Phosphorus (P) is the 
cause of eutrophication (‘blooms’ of algae) which 
periodically affect UK reservoirs and ponds; and is 
strongly adsorbed to fine soil particles. Vegetative 
buffer strips are very effective at slowing surface run-
off and trapping the sediment load, but field drains 
can continue to deliver both sediment and dissolved 
crop nutrients well after the over-land flow has ceased.

Constructing small, field-edge and field-corner 
wetlands (ponds and bunded ditches) is a means 
of slowing water flow, precipitating sediment and, 
through the establishment of reedbeds, extracting 
nutrients from the water (Figure 2). Research has 
found that sediment is trapped at up to 0.4 t/ha 
per year in smaller wetlands on the clay soils at 
Loddington (Deasy et al, 2010). The resulting ponds 
attract higher populations of wild birds and aquatic 
insects such as dragonflies. If large enough, they also 
attract amphibians and the grass snakes that predate 
them. Buffer strips are also essential to protect the 
banks of waterways. These should be 6 m wide strips 
of perennial grasses and pollen- and nectar-rich wild 
flowers. Stream-side fencing is also very important 
to control livestock ingress and water course bank 
erosion.

Figure 2. Field-corner constructed wetlands can slow water 
flow and precipitate sediment. Reedbeds will extract nutri-
ents (Photo: Brian Sims)

Figure 1. Beetle banks not only provide biological control of crop pests but can, when established on the contour, control surface 
run-off (Photo: Brian Sims)
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Agroforestry
Another pioneering enterprise is Stephen and Lynn 
Briggs’ organic fenland Whitehall Farm (Agricology, 
nd) in Cambridgeshire, which, as a biodiversity-
enhancing measure, includes apples in the crop mix. 
Apple trees have been incorporated into the farming 
system as an integral agroforestry component on 
half the farm. The trees are planted at 3 m intervals 
within a 3 m wide strip of perennial clover, wildflowers 
and nectar-producing plants, with a total row width 
of 27 m and an alley crop width of 24 m (Figure 3). 
The rows are planted north–south to maximise the 
capture of solar radiation. This puts them at an angle 
of 45° to the prevailing south-westerly winds, so they 
provide protection against the fen soil blow which is a 
characteristic of tilled soils in the region. It should be 
remembered, however, that this effect may not cover 
the whole area between apple rows, as downwind 
protection is a function of barrier height, so protection 
can be expected for a distance of some 10–20 times 
the height of the tree hedge.

Thirteen varieties of apple have been planted on a 
total field area of 52 ha (ie agroforestry strips plus alley 
crop). This means that, on the half of the farm devoted 
to agroforestry, 8 percent of the land is under trees 
and 92 percent under annual crops such as cereals. 
The trees have been grafted onto M106 semi-dwarf 
rootstock, which will allow them to be managed as a 
fruiting hedge 12 feet (3.66 m) high and be amenable 
to hand-picking. An essential complement to the 
apple enterprise is the inclusion of 24 beehives to 
ensure good pollination in the spring. The bees are 
supplied, and cared for, by an enthusiastic beekeeping 
neighbour who indicates his appreciation of the 
arrangement through sharing the honey produced.

Figure 3. Semi-dwarf apple tree lines are oriented N–S to maxi-
mise the capture of sunlight. They are planted at 3 m intervals 
in hedge lines 27 m apart. A 3 m wild flower strip is left to en-
courage pollinating insects (Photo: Stephen Briggs)

Stephen points out that, with land being a finite 
resource and world population constantly on the 
increase, it makes sense to adopt a tiered farming 

system. Trees facilitate this as they can explore the 
soil (for moisture and nutrients) to a greater depth 
than most annual crops, and they are capturing 
solar energy up to 4 m vertically. Thus, more space 
is being used and annual carbon capture is greater in 
total. Agroforestry also makes better use of resources 
temporally. Cereals utilise resources (sunlight, water 
and nutrients) in the spring and early summer; by 
midsummer the crops are senescing and drying in the 
field, so at the point of the year with maximum solar 
radiation, sunlight is not being captured to build new 
carbon-based molecules. This is where agroforestry 
has an advantage. The trees require their resources 
from late spring and are locking away  carbon as a 
result  of photosynthesis through the summer and 
into late autumn before shedding their leaves. This 
effectively extends the cropping season.

TAA members with experience of developing countries 
may have tried, or seen, alley cropping agroforestry 
systems in the course of their work. Promoted 
by the World Agroforestry Centre (ICRAF), they 
generally involve hedges of leguminous trees with 
annual cropping areas between them. The concept is 
particularly successful for erosion control when the 
hedges are planted on the contour on sloping land 
(Kang & Gutteridge, 2006), but for other purposes 
farmer adoption has been somewhat disappointing. 
This organic alley cropping agroforestry system is a 
welcome and interesting revival of the concept.

An initiative at Loddington, aimed at catchment 
conservation, is the recent inclusion of agroforestry in 
the Project. In collaboration with the Woodland Trust, 
a full range of native tree species has been planted in 
an agroforestry trial on 4.5 hectares of grassland. The 
trees (with ash replaced by small-leaved lime as the 
fungal disease ash dieback is a problem on the farm) 
are planted at a density of 100/ha, but compact areas 
of bushy shrubs are also included as wildlife habitats. 
Sheep graze the grass between the trees in a silvo-
pastoral system (Figure 4) and are allowed to do so 
until the tree canopy forms.

Figure 4. Loddington farm’s sheep graze in a silvo-pastoral 
agroforestry system established in collaboration with the 
Woodland Trust (Photo: Brian Sims)
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Enhancing biodiversity
The area of managed wildlife habitat at the Allerton 
Project comprises approximately 10  percent of 
the cropped area and it is managed to increase 
the numbers and diversity of plants, birds, insects 
and other beneficial species in the environment. 
An important component of wildlife habitat is the 
hedgerows. When land is cultivated right up to the 
hedgerow, then wildlife does not prosper so well at 
the field margin due to unintentional spray drift and 
fertiliser pollution. Crop yields generally decline near 
to the hedge: at Loddington, reductions have been 
found to occur up to 25 m from the hedge, rising to 
over 20 percent reduction at the margin. Hedges are 
managed on a 20-year rotation starting and finishing 
with laying and coppicing (Leaf, nd). Every year, 
250 m of hedge are managed in this way, in general 
hedges are trimmed less frequently and are allowed 
to grow taller than in the past. This results in a mosaic 
of hedgerow environments which accommodates a 
wider variety of songbirds. An added bonus from the 
hedgerow management practice is that the brash 
can be chipped and used to heat the Project’s visitor 
centre which, with the insulation of straw bale and 
sheep wool, gives savings of several thousand pounds 
a year.

Two-metre-wide perennial grass strips have been 
established around all arable fields and this has had 
a positive impact on controlling annual weeds such as 
cleavers and sterile brome grass. The pollinating insects 
encouraged by the grass strips are important for fruit 
set in hedgerow species such as blackthorn, hawthorn 
and ivy; this fruit is an important feed source for both 
resident and migrant thrush species in the winter. In 
the same way as grass contour strips or beetle banks, 
hedgerows can also play an important role in slowing 
over-land run-off and promoting siltation.

At the heart of Whitehall Farm is the realisation 
that agriculture is part of the natural environment 
and must be sensitive to its needs. The symbiotic 
relationship between bees and apple trees has 
been mentioned above and certainly falls within the 
Department for Environment, Food and Rural Affairs’ 
National Pollinator Strategy (DEFRA, 2015), whereby 
funding is made available to farmers who take steps to 
protect insect pollinators through a new Countryside 
Stewardship Scheme. Wild flower pollinator mixtures 
and wild bird cover species are sown in strips on many 
fields and every field has a minimum 4 m grass margin 
which encourages wild flowers of many species and, of 
course, is a haven for wildlife of all kinds. The 3 m strips 
left for the apple tree lines are also rich in wild flower 
species. The natural vegetation strips also buffer the 
water courses which serve as field boundaries. During 
one visit, two marsh harriers were viewed gliding 

down the hedgerows and in the evening barn owls 
patrol the lines in their hunt for voles.

Conclusions
The Allerton Project is an excellent example of how 
the pressing need for sustainable intensification 
of agricultural production can be envisioned and 
achieved. The approach follows that eloquently 
detailed in the landmark FAO publication Save and grow 
(FAO, 2011). The save-and-grow approach appreciates 
the need for production intensification to feed the 
world’s burgeoning population; but it also appreciates 
that natural resources are finite and that agriculture 
must conserve as well as produce. Conservation of soil 
and water is the major concern and the way to achieve 
that aim is to follow three guiding principles: minimum 
soil disturbance; permanent organic soil cover; and 
cropping diversity through rotations, associations 
and crop sequences (especially with legumes). 
The preoccupation with soil erosion at Loddington 
is justified as loss of fertile topsoil, together with 
crop nutrients such as phosphorous, not only 
degrades soils on agricultural fields but also pollutes 
downstream in the catchment. The way forward could 
include an increased emphasis on direct drilling and a 
move towards providing improved soil fertility through 
wider use of cover crops.

Elizabeth Kolbert (2014) reminds us that our planet is 
now experiencing its sixth extinction event – this time 
precipitated by one ‘weedy’ species: humans. We are 
changing the planetary ecological landscape at such 
a rate that many species are failing to adapt and are 
falling out. Homo sapiens is bringing about the end of 
its own existence by sawing off the limb on which it 
perches. The Allerton Project is shining a light on the 
path out of this nightmare scenario and we would 
do well to follow its lead and widely disseminate its 
positive findings.

Putting this into context, Phil Jarvis (Allerton Project 
farm manager) sums up the main reason for the 
success of the sustainable intensification programme 
by underlining that: “At Loddington the management 
for wildlife is as intensive as the management for 
crops to ensure maximum wildlife benefit is delivered 
alongside well produced food” (Leaf, nd).

Organic farming differs from conventional food 
production systems in that it consumes far fewer 
manufactured/artificial resources as inputs. Current 
conventional production methods consume more 
energy than they produce as food – clearly an 
unsustainable situation. Organic farming has a role to 
play in future world food production, alongside other 
conservation and climate-smart agricultural practices 
that seek to reduce energy inputs and minimise natural 
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resource degradation while mitigating the impacts of 
the climate crisis. For systems to be sustainable, the 
environmental footprint must always be less than the 
ability for recuperation. The innovative development 
plan for Whitehall Farm has been carefully thought 
through and there is little doubt that combining 
agroforestry and organic farming has resulted in 
profitable production with biodiversity protection 
and natural resource enhancement. If the farming 
system could be characterised by one word, then the 
word would be ‘symbiosis’. The bees and apple trees 
live in harmony as pollination is assured and honey 
production flows as a natural consequence. In turn, 
the apple tree hedges protect the fragile fen soils from 
the gusting south-westerlies and so retain soil and 
fertility for the cash crops. Wild flower strips provide a 
haven for pollinating insects and other fauna essential 
for biological pest management. And of course, at 
the top of the food chain, the raptors are happily 
integrated into the system by the abundance of small 
mammals.

There seem to be clear areas where the conservation 
components discussed here are of relevance to the 
tropical agriculture situation. The land stewardship 
measures described are as crucial to land protection 
and rehabilitation in the tropics as they are in Europe. 
Agroforestry systems are playing an increasing role in 
sustainable crop production scenarios in the tropics 
and could present one route to rehabilitating land 
degraded through forest destruction. Enhancing 
biodiversity, a critical and urgent task, is essential as 
we increasingly damage our fragile wildlife habitats 
worldwide. Adopting and adapting the conservation 
agriculture practices highlighted here would put a firm 
brake on our present destructive trajectory.
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Mailbox
Keith Virgo
Dear Editor,

We would like to say a huge thank you to the many, 
many members of the TAA who have sent letters, 
cards and messages to us from all around the world. 
Your kind thoughts and happy memories mean such a 
lot to us and knowing how much Keith was loved and 
respected by others, as well as ourselves, is a great 
comfort.

Due to COVID-19 we are able to have only a small 
family funeral, but we do plan to hold a celebration of 
Keith’s life once restrictions allow, to which we hope 
many of you will be able to come.

With our kindest regards and good wishes to you all. 
Stay safe.

Sandy, Fiona and Bridget Virgo
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Feeding Afr ica ’s  c i t ies : 
opportunities, challenges, and 
policies for linking African farmers 
with growing urban food markets

Africa Agriculture Status Report, 
Issue 8, 262 pages

Alliance for a Green Revolution in 
Africa (AGRA), Nairobi, Kenya, 2020

Unveiled at the African Green 
Revolution Forum virtual summit in 
Kigali, Rwanda in September 2020

ISSN 2313-5387

Available at:  
https://agra.org/wp-content/
uploads/2020/09/AASR-2020-
Feeding-African-Cities.pdf

The Africa Agriculture Status Report 
is an annual publication of the 
Alliance for a Green Revolution in 
Africa. Since 2013, it has become 
a reference point for emerging 
topics on agriculture in sub-
Saharan Africa. The Report is 
now regarded as an important 
handbook for Africa’s leaders 
in their plans to transform the 
continent’s agricultural prospects.

Across the whole of Africa, over the 
past several decades, rates of urban 
population growth have exceeded 
those of all other continents. 
These trends are expected to 
continue for several more decades. 
Presently, Africa has 42 cities of 

over two million people and small 
towns have grown rapidly as well. 
Currently, over half of Africa’s 
urban population resides in towns 
and small cities of less than 500,000 
people. As a result, the continent’s 
urban areas currently provide the 
largest and most rapidly growing 
agricultural market in Africa. Hence, 
the importance of the 2020 Report 
focussing on ‘Feeding Africa’s cities’. 
The Report comes at an important 
time, as national governments and 
international institutions worldwide 
struggle to rebuild from the 
coronavirus disease 2019 (COVID-
19) pandemic in ways that ensure 
the long-term efficiency and safety 
of urban food supplies.

The Report was presented 
virtually at the African Green 
Revolution Forum’s summit 
in Kigali in September 2020. 
Its theme, ‘Feed Africa’s cities, 
grow the continent’, is a call to 
rethink Africa’s food systems, 
including through developing 
urban food markets to achieve 
sustainable food systems and 
deliver resilient, better nourished 
and more prosperous outcomes 
for all. The Report identifies that 
cities are now beginning to shape 
Africa’s agribusiness environment 
through increasing demand and 
changing patterns of agricultural 
production, requiring a rapid 
expansion of food processing and 
distribution plans. An assessment 
is made of the opportunities, 
challenges and policies required 
to enable African farmers and 
associated agribusinesses to 
supply the rapidly growing urban 
food markets. This presents 
opportunities for the continent’s 
60 million farms to fully participate 
in urban markets and for the 
agricultural industry stakeholders 
to identify both the agenda and, 
importantly, practical next steps to 
meet the growing demand.

As urban areas expand, Africa’s 
agri-food systems require new 
actors such as city councils and 
planners, trader organisations 
and public health professionals, 
who are becoming key players in 
the implementation of agricultural 
policy. At the same time, effective 
governance and regulation of 
developing urban food systems 
requires coordination and 
harmonisation of the actions of 
the diverse players involved.

Presently, traditional markets and 
small shops dominate urban food 
retailing in most African cities, 
with supermarkets having only a 
small share but likely to play an 
increasingly important role. At 
present, small-scale farmers reach 
urban food markets largely through 
traditional wholesale markets, and 
so the efficiency of those markets 
will be key to small-scale farmer 
participation and competitiveness.

The Report identifies five focus 
areas for accelerating urban food 
system planning and overcoming 
problems of urban under-nutrition: 
improved urban food system 
governance; efficient urban 
wholesale markets; food safety 
regulation and enforcement; 
regional free trade and agricultural 
policy harmonisation; and 
agricultural research focussing 
on high-value and high-growth 
food commodities. Domestic food 
distribution systems, intra-African 
trade and food safety are other 
themes of the Report, which leads 
to the conclusion that improved 
urban food system governance 
and performance can create new 
opportunities for Africa to transform 
its agricultural endeavours into 
thriving businesses.

In conclusion, the Report provides 
an excellent contribution to the 
understanding of the structure 
and scale of urban food markets, 

https://agra.org/wp-content/uploads/2020/09/AASR-2020-Feeding-African-Cities.pdf
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the current challenges faced by 
farmers and agribusiness, and 
key policies required to ensure 
affordable, safe urban food 
supplies and the expansion of 
rural economic opportunities in 
the agri-food chain.

Jim Ellis-Jones 
(TAA member)

Socio-technical innovation 
bundles for agri-food systems 
transformation: report of the 
International Expert Panel on 
Innovations to Build Sustainable, 
Equitable, Inclusive Food Value 
Chains

CB Barrett, T Benton, J Fanzo et al, 
December 2020

Cornell Atkinson Centre for 
Sustainability and Springer 
Nature, Ithaca, NY, and London

Full report, PDF, xiv + 156 pages

Summary, PDF, 17 pages

Free downloads: https://blogs.
cornell.edu/nature-sustainability/

In 2019, the Cornell Atkinson 
Centre for Sustainability and 
the journal Nature Sustainability, 
together with its sister journal 
Nature Food, jointly convened 
a year-long international panel 
of 23 experts on ‘innovations 
to build sustainable, equitable, 
inclusive food value chains’. 
The goal of the panel was “to 

identify the innovations that 
would turn agri-food systems into 
healthy, equitable, resilient and 
sustainable systems, and shed 
light on the enabling conditions 
for such innovations to diffuse 
and scale up”. During 2020, the 
panel synthesised the best current 
scientific evidence to describe 
the present state and external 
drivers of the world’s agri-food 
systems (AFSs), to assess emerging 
innovations, to develop a vision 
for AFSs in 25–50  years, and to 
consider how to encourage agri-
food value chain (AVC) actors to 
move together from the present 
state to that future vision through 
bundling of distinct innovations. 

Technological and institutional 
innovations in AFSs over the 
past century have enabled 
dramatic, global advances in 
human wellbeing, but these gains 
have had massive, adverse and 
unsustainable spill-over effects on 
climate, the natural environment, 
public health and nutrition, and 
social justice. We must innovate to 
transition to AFSs that are healthier 
for all people and for the planet, 
and that can sustain current and 
future generations. The costs that 
farmers and downstream value-
chain actors incur, and the prices 
consumers pay, understate food’s 
true costs to society once adverse 
environmental, health and social 
spill-over effects are included.

The panel identified and described 
five types of AFS: (i) rural and 
traditional; (ii) informal and 
expanding; (iii) emerging and 
diversifying; (iv) modernising and 
formalising; and (v) industrialised 
and consolidated. Four key 
features apply to all AFSs.

1. Human agency: the many 
actors in AFSs make decisions 
independently in pursuit of 
their own objectives, many of 
which end up in conflict with 
each other.

2. Heterogeneity: one-size-fits-all 
solutions do not exist.

3. Spillovers: there will always be 
unintended spill-over effects.

4. Science: we must look to 
science-based solutions.

Looking 25–50 years into the future, 
the panel considered three major 
drivers of change with serious 
implications for AFSs and AVCs. The 
first is shifting human population 
patterns. By 2050, more than two 
thirds of humanity will reside in 
urban locations; and the global 
population should peak in the 
2060s at about 10 billion, with the 
majority of that growth occurring 
in sub-Saharan Africa. The second 
major driver will be income growth, 
especially in today’s low and middle 
income countries, meaning that at 
least half of growth in global food 
demand to 2100 will occur in Africa. 
Income growth will also fuel added 
consumer demand for nutrients, 
and non-nutritive attributes 
of food such as appearance, 
taste, convenience, safety, social 
status, storability, perceived 
environmental or social attributes. 
This will concentrate value addition 
and employment growth in the 
post-farm-gate portions of AVCs. 
The third major driver is climate 
change, which is already resulting in 
habitat destruction and biodiversity 
loss. This will necessitate a 
reorientation of food production 
away from heavy dependence on 
land and oceans so as to increase 
carbon sequestration in trees 
and soils, conservation of natural 
ecosystems, and production of 
renewable geothermal, solar and 
wind energy. This will steadily 
reduce the land and water footprint 
of food production, with capital 
increasingly substituting for land 
and water inputs. Taken together, 
these drivers imply a need “to 
focus on Africa, on post-farmgate 
activities within AVCs, and on 
turning AFSs from a source of 
climate and biodiversity stressors 
to a locus of solutions”.

Having assessed the current state 
of AFSs and external drivers of 

https://blogs.cornell.edu/nature-sustainability/
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future AFSs, the panel developed 
a vision for AFSs 25–50  years in 
the future (2045–2070). This vision 
is based on four core AFS design 
objectives: healthy and nutritious 
diets, equitable and inclusive 
value chains, resilience to shocks 
and stressors, and climate and 
environmental sustainability, 
summarised as ‘HERS’ (healthy, 
equitable, resilient, sustainable). 
Both trade-offs and synergies 
exist among these design 
objectives. AFS adaptations cannot 
attend only to unidimensional 
concerns, whether about climate, 
employment, environment, equity, 
health, productivity or resilience. 
Therefore,  ‘socio-technical 
bundles’ are required “to address 
looming challenges and to deliver 
on the considerable promise 
of a rich pipeline of emergent 
technologies – a portfolio to bring 
about multiple objectives that no 
one innovation can simultaneously 
satisfy”.

Unfortunately, no one-size-fits-
all innovations exist to take us 
from the present, perilous state 
of AFSs to a HERS future. Many 
candidate socio-technical bundles 
are available, but those that can 
work in one system may be ill-
suited for others; and appropriate 
paths from today to tomorrow 
necessarily differ by context. It is 
therefore necessary to pay close 
attention to five key balancing acts 
simultaneously.

•	 Spatial extent of supply chains 
and food environments: weighing 
the benefits, costs and risks of 
localised and global AVCs.

•	 Scale of production: considering 
the gains from economies of 
scale and scope against the 
costs and risks of concentration.

•	 Product diversity: balancing the 
benefits of diversification with 
the costs of complexity.

•	 Functional diversity: weighing 
the added costs and prospective 
waste associated with 

redundancy against the resulting 
insurance against risk and 
concentrated market power.

•	 Internalisation of negative 
external i t ies :  ba lanc ing 
reduction of the adverse 
environmental and public health 
effects of some AFS activities 
against the equity, health and 
nutrition damages that can arise 
from raising the cost of foods.

The panel examined “a profuse 
pipeline of promising options”, 
spanning the full range of 
AVCs, and drawing on a diverse 
array of sciences. It concluded 
that opportunities for ‘creative 
disruption’ abound. Innovations 
were grouped under eight 
headings.

1. Digital technologies  are 
transforming AFSs along the 
entire AVC, revolutionising how 
crops are planted, monitored, 
harvested, marketed and 
consumed.

2. Innovative financing. Achieving 
the United Nations Sustainable 
Development Goals (SDGs) and 
the HERS objectives will require 
massive financial investments, 
particularly from private funding. 
Investor incentives to address 
environmental, health and social 
justice externalities include 
landscape bonds, conservation 
finance, social bonds, advance 
market commitments, prizes for 
key innovations, and benevolent 
patent extensions.

3. Innovative social protection 
instruments. Transformation 
inevitably brings dislocation, 
so effective social protection 
instruments are necessary to 
protect those who stand to lose 
out from creative disruption. 
For example, to overcome 
long-standing,  systemic 
discriminatory access to social 
protection, to better deliver 
healthy diets, and to mitigate 
the privacy and human dignity 
risks posed by digitisation.

4. Innovations in civic engagement 
and policy. Technical innovations 
tend to be ‘pushed’ from the 
supply side rather than ‘pulled’ 
by citizens seeking improved 
living standards. Shifting from 
product-oriented solutions 
towards human-centred 
innovation requires both 
technological and institutional 
innovations that counter 
concentrated commercial and 
political power, and advance 
greater civic engagement.

5. Sustainable animal and plant 
production systems. Animal 
and plant production systems 
must be placed on a more 
sustainable footing, shifting 
from dependence on non-
renewable inputs to systems 
that complement improved 
genetic material, irrigation and 
safe agrochemical use with 
agroecological principles such 
as diversity and the circular 
economy (reduce, reuse and 
recycle wastes).

6. Alternative, land-saving nutrient 
production systems. The land 
and oceans footprint of healthy 
diets needs to be reduced. 
Most of the land reduction will 
come from reducing the use of 
large livestock. There are four 
key strategies to achieve these 
transitions: (i) tap microbes 
and fungi to produce novel 
foods through ‘precision 
fermentation’ processes; (ii) 
use microalgae and insects as 
substitutes for land-intensive 
oilseeds-based proteins and 
fishmeal; (iii) employ tissue-
engineering methods to grow 
animal tissue outside the body 
(‘clean’ or ‘cellular’ meats); (iv) 
deploy aero-, aqua- or hydro-
ponic methods in controlled 
environment agriculture.

7. Supply chain innovations. 
These include pre-competitive 
engagement of large-scale 
supply chain actors with 
transnational governance 
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bodies, civil society and 
supplier networks on measures 
and certifications in support 
of the SDGs; food processing 
advances that improve 
sustainability, food safety and 
nutrition while decreasing food 
loss and waste; and packaging 
that provides preservation 
performance while being 
100  percent recyclable, 
biodegradable or compostable.

8. Health and nutrition innovations. 
These include new foods 
such as genetically modified 
and biofortified staple crops, 
alternative proteins based 
on microbial or cellular 
alternatives, reformulated 
foods, and 3D-printed foods. 
Innovations along the supply 
chain include taxes on 
unhealthy foods, subsidies 
for healthy foods, and front-
of-the-pack labels to increase 
transparency of the content, 
source and environmental 
footprint. Tracing technologies 
can provide information on 
the origins and safety of foods. 
Tracking individual diets and 
nutrition status can provide 
highly personalised and 
targeted dietary guidance.

Few, if any, of these innovations 
“can adapt and scale effectively 
without essential dialogue, 
consumer trust, and supporting 
policies and institutions to navigate 
a complex maze of biophysical, 
political economy, and sociocultural 
obstacles”. None can effectively 
target all four HERS objectives 
simultaneously, and most will 
generate both positive and negative 
spillovers across HERS objectives. 
Few can address even a single 
objective on their own. Stakeholders 
must, therefore, work together to 
build socio-technical innovation 
bundles of complementary 
innovations “to deflect opposition 
and obstruction, mitigate stark 
trade-offs, and facilitate adaptation 
and up-scaling in order to deliver 
impact at scale across objectives”. 

Pathways to impact must be 
identified in advance to ensure that 
spillovers and perverse incentives 
are minimised.

The panel sums up with seven 
essential actions to guide AFS 
transformations:

1. develop socio-technical 
innovation bundles;

2. reduce the land and water 
footprint of food;

3. commit to co-creation 
with shared and verifiable 
responsibility;

4. deconcentrate power;

5. mainstream systemic risk 
management;

6. develop novel financing 
mechanisms; and

7. reconfigure public support for 
AFSs.

Paul Harding 
(TAA Member)

Rethinking food and agriculture: 
new ways forward

Amir Kassam and Laila Kassam, 
Eds, 2020

Woodhead Publishing (Elsevier), 
Cambridge

Paperback / eBook, 476 pages, £165

ISBN 978-012816410-5 (Paperback);
ISBN 978-012816411-2 (eBook)

This timely, thoroughly referenced 
book of 20 chapters with 32 co-
authors proposes system-wide 
international changes to food 
and agriculture. Revised policies 
are perceived needful globally to 
encourage sustainable agriculture 
and improved environmental 
management for long-term public 
good. It highlights the progressive 
loss of biodiversity, especially since 
1950, together with extensive 
land degradation, reduced climate 
resilience and eroded sovereignty 
for local food systems and farming 
communities. It clearly documents 
collision between industrialised, 
intensive, transnational agribusiness 
on the one hand and agroecological, 
biodiverse, sustainable, resilient, 
family farming systems pursued by 
the majority of the world’s farmers 
on the other hand (including those 
larger-scale farmers who value 
the managerial sovereignty of 
farmers). The impressive breadth 
of international research data 
presented shows unequivocally that 
despite the scandal of there being 
almost 1  billion hungry people on 
earth, there is enough food to feed 
far more than the present (almost) 
8  billion population. This counters 
the frequent argument that there 
is a need to expand productivity; 
this argument is associated with 
legitimising ‘inevitable’ further 
industrialisation of agriculture, 
including the increased use 
of genetically modified (GM) 
technologies.

This new book does not merely 
criticise contemporary food and 
agriculture systems, but offers 
real evidence to underpin hope 
for improved farming and food 
systems. However, it might be seen 
to over-emphasise veganism, which 
it sets against all livestock farming. 
It is widely agreed, in the book, that 
human beings need to consume 
a higher proportion of plants for 
both agricultural system efficiency 
and healthier, anti-obesity diets. 
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However, a future edition could 
properly include a chapter on 
attempts to improve grassland and 
rangeland farming systems such 
as by the Pasture-fed Livestock 
Association (www.pastureforlife.
org). UK-based readers will know 
that livestock account for two 
thirds of the value of UK farm 
output, and proper grazing is 
a key part of environmental 
management in uplands to deliver 
biodiversity. Internationally, 
grassland is reckoned to occupy 
a quarter of world land area and 
70  percent of global agricultural 
area. Grassland biomes cover 
approximately 50 percent of total 
land in Africa, where culturally 
sensitive pastoralism merits due 
consideration.

Chapter 1 by Rupert Sheldrake, 
entitled “Setting innovation free 
in agriculture”, is a splendid 
tour de force. Chapter 2 blames 
agriculture for planting the seeds 
of alienation from nature, citing a 
misinterpretation of “dominion” 
(Genesis 1: 26–28) out of context 
that is said to have justified 
“dominionism”. The theological 
perspective is a welcome inclusion 
in the debate about agriculture’s 
future, but it should also report 
properly contextualised meaning. 
Furthermore, Jim Mason’s term 
‘misothery’ does not characterise 
attitudes of the vast majority of 
farmers engaged in caring animal 
husbandry, any more than does 
atheism. Philip McMichael’s 
Chapter 3 highlights well the vital 
political dimensions of agriculture 
and food, while Mark Langan & 
Sophia Price in Chapter 4 wisely 
caution about land sovereignty 
transfer and gender consequences 
of the seemingly benign New 
Alliance for Food Security & 
Nutrition (NAFSN) in Africa. In 
Chapter 5, Jonathan Latham nails 
the myth of food crisis, noting key 
issues of how food is produced. 
Chapter 6 on “Animal ethics” by 
Robert Jones concludes that: “It is 
imperative that we as individuals, 

at the very least, commit ourselves 
to vegan practice” (p. 131).

In Chapter 7, Tony Juniper cogently 
argues the case for improvements 
towards a sustainable food system, 
strongly endorsed by Hans Herren 
in Chapter 8, which stresses the 
need for an agroecological basis. 
We are omnivores, as Colin Tudge 
wisely points out in his excellent 
Chapter 9, with mixed farming 
systems offering real hope. Given 
the distinguished international 
work of Amir Kassam, Chapter 10 on 
“Paradigms of agriculture” provides 
considerable well-supported 
endorsement of conservation 
agriculture; its associated soil 
health improvements are suitably 
reinforced in Chapter 11 by David 
Montgomery. Chapter 12 details 
climate change adaptability 
and mitigation contributions of 
conservation agriculture, largely by 
Iberian authors Emilio Gonzalez-
Sanchez et al.

Chapter 13 by Allison Wilson of 
BRP Ithaca, USA, asks “Will gene-
edited and other GM crops fail 
sustainable food systems?”, 
offering a brilliant, thoroughly 
detailed, balanced critique of 
GM/nGM technologies and their 
performance to date, together 
with the already known catalogue 
of unintended traits. It should be 
read by all government policy 
makers and any farmers or others 
still convinced about the prospects 
of GM in agriculture. Chapter  14 
on “Sustaining agricultural 
biodiversity and heterogeneous 
seeds” by Patrick Mulvany 
compiles his lifelong dedication 
to food sovereignty and profound 
respect for efforts to save seeds 
by farmers and crucial peasant 
movements in the custodianship 
of future food systems.

In Chapter 15 on “Healthy diets as a 
guide to responsible food systems”, 
Shireen Kassam et al present a 
clear case for diets centred on 
unprocessed whole plant food, 
and, for that to occur, the need for 

change in vested interests. Robert 
Chambers in Chapter 16 reflects 
with characteristic wisdom and 
challenge on the importance of 
“Knowledge systems for inclusively 
responsible food and agriculture”, 
drawing on his long experience. He 
affirms the importance of putting 
farmers, their communities and 
natural resources first – and 
championing the change! Chapter 
17 by Nassim Nobari, of Seed the 
Commons USA, writes on “Social 
movements in the transformation 
of food and agriculture systems”. 
An avowed animal liberationist, he 
criticises inter alia Allan Savory’s 
holistic management of range 
livestock systems and concludes 
that veganism is the goal.

Helena Norberg-Hodge (Chapter 18) 
succinctly covers “Alternatives to the 
global food regime: steps toward 
system transformation”, notably 
localism and “the economics of 
happiness”. Chapter 19 by Vandana 
Shiva superbly summarises “Co-
creating responsible food and 
agriculture systems” – “from the 
path of death to the path of life”. 
She passionately concludes: “Real 
food with integrity comes from 
real farmers with integrity working 
with the integrity of the Earth and 
ecological processes … when we 
participate in living economies that 
regenerate the well-being of all, 
we sow the seeds of our future” 
(p. 417).

In Chapter 20, “Toward inclusive 
responsibility”, the editors face the 
daunting task of trying to combine 
a wealth of material presented on 
this very important theme. For this 
reviewer, the attempt to conflate 
proven conservation agriculture 
with veganism into their vision is a 
real pity: conservation agriculture-
based veganic agroecology, while 
being a great debate-starter, is 
not an inclusive rallying cry for 
concerted agroecology championing 
– which is so urgently needed.

John Wibberley
(TAA Member)

www.pastureforlife.org
www.pastureforlife.org
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Obituary
Keith Virgo, 1941–2021

Members were saddened and shocked to learn of 
the death of Keith Virgo, a former Chairman of the 
Association, on 8 January 2021. Keith was in hospital 
recovering from heart surgery, when he contracted 
coronavirus disease 2019 (COVID-19).

Keith was born in 1941 in Westhumble, a village 
near Dorking. He was a boarder at Bedford School, 
before taking an agriculture degree at Wye College 
(1959–1962), followed by an MSc in soil science from 
Aberdeen University and, later, a diploma in Agricultural 
Economics at Silsoe. At Wye, Keith enjoyed his cricket 
and in the winter months would follow the college 
beagle pack across the Kent countryside that he loved.

In 1964, Keith joined the UK consultancy company 
Hunting Technical Services (HTS) as a soil surveyor. 
Apart from a short break as a soil surveyor in Alberta, 
Canada in 1967–1968, Keith remained with HTS until 
1980, as a land resources planner and team leader, 
working on irrigation and development projects in all 
regions of Africa, the Middle East and South-East Asia. 
He met Sandy, who was a cartographer, at HTS, and 
they married in 1968. They had two daughters, Fiona 
and Bridget.

Tom Boyd writes: “I met Keith and Sandy fifty years ago 
when we shared a house in Sitegi, a small village on the 
Lebombo escarpment, over-looking the Eastern low veld 
of Swaziland. I was assigned as agricultural planner/
economist to a feasibility study of irrigation development 
in the Imbuluzi basin. Keith was the Team Leader, and 
soils and land capability specialist. I was a complete 
rookie but was fortunate to benefit from the experience 
of working with a highly able and dedicated consultant. 
Keith was a superb scientist, he knew his soils, understood 
the ecology and links between vegetation, soils and land 

capability. He was also someone to whom deadlines 
mattered – his maps and reports were meticulously 
prepared and always delivered on time.”

David Radcliffe remembers: “I first met Keith when he 
interviewed me for a job at HTS in 1973. Keith led the 
Hunting’s team to assess land suitability for smallholder 
cocoa development in part of Côte d’Ivoire. I benefitted 
a lot from Keith’s experience and guidance in what was 
my first overseas assignment. Perhaps Keith’s most 
memorable quality was his enthusiasm, which was 
evident in his approach to his work and in his ability to 
live life to the full. His enthusiasm could be infectious and 
was tempered by his good humour, which was a good 
combination in getting things done.”

Keith leading a soil survey investigation in Côte d’Ivoire, 1973 
(Photo: David Radcliffe)

The Tigray Rural Development Study (TRDS) was 
the British aid response to the 1972–1973 Sahelian 
drought in Ethiopia, and it was implemented by 
HTS and M Macdonald & Partners, from a base in 
Mekelle. Keith was the senior soil scientist and during 
the 1974 Phase I reconnaissance he established the 
boundary conditions for the land capability mapping 
and assessment that the project team followed. 
In February 1975, as more detailed soil studies 
were initiated, Neil Munro was posted to Mekelle, 
to be under Keith’s guidance and leadership. Neil 
remembers that a car was sent down with a message 
from Keith: “you are very welcome to join the project 
but only on condition that you arrive with several 
barrels of petrol and as many crates of Meta beer as 
you can fit in the car”. As Neil says, “Keith was always 
joking, and could often see an obscure humour in 
some situation long before anyone else”. Neil, who 
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still has links to Ethiopia, completes the story: “Keith 
left the project in mid-1975, and by the end of that 
year the regional strife led to a staged evacuation. It 
was though, a very successful baseline study, still much 
admired (reports are all available online at www.wossac.
com). It led to the rejuvenation of agriculture in northern 
Ethiopia, and a very considerable part of the credit for 
this can be attributed to Keith’s pragmatic approach to 
land classification and rural development planning.” 
Keith became particularly knowledgeable on Vertisol 
soils, their physical properties and how they should 
be managed, co-authoring several important papers 
on them.

In 1980, Keith joined Atkins Land and Water, 
Cambridge, and continued to work for them until 
2001 when he ‘retired’. Assignments, mainly in 
management and team leader roles on community-
based, aid-funded, rural development projects, took 
him to North and sub-Saharan Africa, the Middle 
East, the Caribbean, and South and South-East 
Asia. Notable long-term assignments included the 
Department for International Development (DFID) 
Koshi Hills Development Project in Nepal (1986–
1994); the European Union (EU) funded Doon Valley 
Project in the Indian Himalayas (1992–2001); and the 
DFID West India Rainfed Farming Project (1999–2006). 
Mike Wilson reminds us that these projects were then 
at the cutting edge of new participatory approaches 
that empowered women and communities, explored 
non-agricultural economic opportunities, and 
reduced the pressure on the environment. John 
Hansell agrees: 

“I was impressed by how professional 
the team was under Keith’s guidance and 
direction with clear work programmes and 
targets it was clear that it was delivering 
results. The team was really pushing the 
boundaries, especially in developing a 
range of innovative options for community 
forestry. The programme reflected Keith’s 
professionalism and commitment to remote 
rural communities.”

Keith’s retirement from Atkins in 2001 saw no 
slowdown, but an acceleration in his wide-ranging 
activities and consultancy work. He undertook 
project preparation and evaluation work for the 
International Fund for Agricultural Development 
(IFAD), the EU, DFID and the Asian Development 
Bank (ADB) in India, Nepal, Afghanistan, Egypt and 
Sri Lanka. Regular visits to Sri Lanka were sometimes 
timed to coincide with cricket test matches, a passion 
shared by both Keith and Sandy. Only last year, as 
his work for the ADB in Sri Lanka was coming to an 
end, he was looking forward to the prospect of a new 
project in Tonga.

Lifelong friend Graham Edgeley explains that a 
pivotal moment came in 1998 with Keith’s chance 
discovery of Khali Estate in the Himalayan foothills. 
The link with Khali Estate led to the establishment, 
with colleagues from India and the UK, of Village Ways 
(www.villageways.com), a social enterprise to promote 
village tourism in which communities benefitted 
directly from guests staying in community-owned 
guesthouses. Operations commenced with partner 
villages in the Indian Himalayas, and expanded to 
villages across India, Nepal and into Bhutan. This 
became a consuming passion, into which Keith put 
a huge amount of effort and expertise. Himanshu 
Pande picks up the story: 

“It was quite by chance that Keith reached 
Khali Estate with his friend Mike Wilson way 
back in 1998. I was not there at that time, but 
in conversations with my father, he learnt that 
I organised treks to the Pindari Glacier. The 
very next year, I was trekking with Keith and 
a group of his colleagues and friends. These 
treks became an annual affair and brought 
us close. Had it not been for this chance visit, 
Village Ways would not have been born. It was 
not only that my life changed for the better, 
but for many others including the many 
communities that we work with. Keith had 
that special way to connect with everyone, 
instantly remembering each person with his 
name. He will be remembered for his gracious 
personality, his warmth, his cheerfulness and 
for all his stories and laughter!”

Keith in Hacra, Rajasthan (Photo: Graham Edgeley)

Keith and Sandy established a family home at Pettetts 
Farm, near Newmarket, with a flock of Hebridean 
sheep that were mostly managed by Sandy, as Keith 
continued to travel frequently. Keith was also involved 
with the Cambridge Conservation Initiative, Birdlife 
International and various alternative-technology 
organisations, as well as being a Fellow of the Royal 
Society of Biology, but his contribution to the Tropical 
Agriculture Association (TAA) was exceptional.
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Keith was a long-time member of the TAA, serving 
on the Executive Committee (ExCo) since the mid-
1980s. He was Convenor for East Anglia (2002–2021), 
Members’ Directory Editor (1987–2014), Web Manager 
(2013–2021) and Chairman (2014–2019). He also had 
an outstanding record for recruiting new members, 
both individual and institutional. At the (virtual) 2020 
AGM, he was presented with an Award of Merit for his 
contributions to the TAA.

Many TAA members have sent in tributes to Keith, 
too many to include in full, but the following selection 
clearly shows the high esteem in which Keith was held 
by friends and colleagues.

Andrew Bennett (TAA President): “I will miss Keith’s 
energy, commitment to development, tenacity and 
professionalism, coupled with a wry sense of humour.”

John Wibberley (TAA Chairman): “Keith’s evident 
enjoyment of his membership of the TAA was more 
than matched by his stalwart service in so many ways 
to our organisation. His input to our digital ‘literacy’ 
was vital. Keith could always be relied upon to 
advocate for the TAA whenever and wherever he had 
the opportunity.”

Mike Macklin: “Keith approached his TAA responsibilities 
in his usual way, with cheerful enthusiasm, dedication 
and exceptional organisational skills; attributes 
recognized 60 years earlier when a young Wye Student. 
In his extraordinary travels and career Keith touched and 
assisted many people.”

Tom Boyd: “Keith was a great gentleman and represented 
the best of our profession.”

Our thoughts and prayers are with Sandy, Fiona and 
Bridget, and their families at this difficult time, made 
all the more difficult by the restrictions imposed by 
the pandemic. Keith may have left us, but his legacy 
will live on in so many different ways and places.

Paul Harding 
(TAA Vice-Chairman)

With valuable inputs from Sandy, Fiona and Bridget 
Virgo, Graham Edgeley, Mike Macklin, George Gwyer, 
Tom Boyd, David Radcliffe, Neil Munro, Mike Wilson, 
John Hansell and Himanshu Pande.

Editor’s note: A longer version of this obituary is available 
on the TAA website.

Obituary
“Let’s get it right!” Hugh Brammer, 1925–2021

Soil survey is a solitary activity, not given to fame or 
fortune but, among that brotherhood, Hugh Brammer 
was a legend. Born into a mining family in Kippax, near 
Leeds, he made his way as a grammar-school boy to 
Cambridge to read geography. He broke off to join the 
RAF and became a navigator (he would have preferred 
to be a meteorologist) eventually resuming his studies 
to graduate with an MA in 1951.

He was recruited to survey the Accra Plains, in what 
was then the Gold Coast, to assess land suitability 
for irrigation from a proposed hydropower dam on 
the Volta River; his boss was the redoubtable Cecil 
Charter who was setting up the Department of Soil 
and Land Use Survey. Hugh recalled that this was the 
only occasion when the objectives of the surveys in 
which he was involved were specified. Charter trained 
school leavers in traverse-line cutting, measuring 
and levelling, sampling soils at regular intervals, and 
recording vegetation in a 1-chain (20  m) diameter 
circle around each sampling point. Each day’s samples 
were brought back to base camp where he or a senior 
assistant would describe the soils and, eventually, 
map the results. The reports were prepared so that 
agricultural or forestry officers could make use of the 
information.

In 1961, Hugh was appointed Deputy Project 
Commissioner on the Food and Agriculture 
Organization of the United Nations and United 
Nations Development Programme (FAO–UNDP) Soil 
Survey Project of Pakistan. The Commissioner, RA 
Gardner, came from the US Soil Survey bringing their 
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procedures. Aerial photos were used as base maps for 
field traverses to identify soil series and phases, and to 
map soil associations; the interval between traverses 
depended on the complexity of patterns seen on the 
photos and the need to survey districts, averaging 
about 2,000 square miles (about 5,200  km2), in the 
5-month field season dictated by seasonal flooding. 
Hugh supervised the survey teams in the field and, 
as the FAO staff completed their assignments, 
national team leaders took over under his continuing 
supervision.

He gave much thought to making the results 
intelligible and useful and, helped by Robert 
Brinkman, adapted the US Bureau of Reclamation 
classification for the seasonally flooded, multi-
cropped environment. In those days, we were thinking 
mainly top-down: surveys for government planning 
of development. Because of their maps, the reports 
were ‘restricted’, but Hugh tried to organise the 
findings so that they could also be used by research 
and extension staff. In practice, these people couldn’t 
use them – or weren’t interested (not their job or 
what they’d been trained to do). The first reports 
were conventional narratives, so, hoping to make 
the information easier to grasp, Hugh presented 
the information in tables. That didn’t seem to work, 
either. He tried including summaries of development 
possibilities in less technical language but, at the end 
of his tour, he wasn’t satisfied that their information 
was being used for any of its intended purposes. 
The only benefit he saw was from articles he wrote 
for the Pakistan Journal of Soil Science and lectures 
given in Dacca University. At that time, soil science 
wasn’t taught as a field science: soil maps prepared 
by the Agriculture Department were the ‘basket-of-
eggs’ kind with boundaries drawn around the data 
points of soil chemical analyses – including, in at 
least one case, a unit drawn around a misprinted pH 
value. None of Hugh’s original recruits had seen a soil 
profile and only one had seen a topographic map.

During the Bangladesh War of Independence, in 1971, 
Hugh was evacuated and assigned to the Ministry of 
Rural Development in Zambia to introduce tropical 
soils to a team of soil surveyors sponsored by 
Norway. The ‘Norwegians’ didn’t arrive for a year and 
he spent his time on various surveys, but this was an 
opportunity for exploration and, before his departure 
in 1974, he accomplished a soil map of the whole 
country that has not been bettered.

At the request of the World Bank, FAO sent him 
straight back to the newly independent Bangladesh in 
January 1974, to help resolve a controversy between 
official opinion, that the new high-yielding rice varieties 
(HYVs) could be grown only under irrigation, and a lay 
view that they could be grown wherever traditional 

varieties were already grown. He interviewed 
specialists, made field visits and, with a Bangladeshi 
counterpart, went through every soil survey report 
matching the findings with HYV specifications. After 
four months, he reported, and took home-leave.

Invited back to help implement the recommendations, 
a new career opened up in agricultural development. 
Now he could put soils information to use in HYV 
programmes, extension, rehabilitation following natural 
disaster, and a comprehensive agroecological zones 
study. He initiated Thana-level land use planning and, in 
an attempt to embed soil information, wrote manuals 
in the style of a motorcycle maintenance manual – 
specifying all the relevant information and every activity 
so that the most junior officer could accomplish each 
and every step. This only alienated the senior staff 
and, in the event, local planning was discontinued with 
a change of government. He produced a mountain 
of grey literature that was invaluable when, after 
retirement, he came to write up his experience in 
Bangladesh, but it’s hard to know what good it did at 
the time. He recalled: “Major flood control and irrigation 
projects were implemented without use of any of this 
information and, also without using our information, 
the farmers have increased food-grain production 
more than threefold since 1970.”

Hugh worked for FAO until 1987, but the only sign of 
retirement was the award of an OBE. He was soon 
engaged in the UNDP Bangladesh Flood Policy Study 
(1988–89), the World Bank Bangladesh Flood Action 
Plan (1989–95) and the Bangladesh Greenhouse 
Effects Study (1992). He continued to contribute 
to scientific journals and produced an astonishing 
series of 10 books on Bangladesh beginning with 
The geography of the soils of Bangladesh (1996) and 
continuing to Bangladesh: landscapes, soil fertility and 
climate change (2016).

Hugh was a long-time supporter of the TAAF; each 
year he made generous contributions that he 
preferred to be anonymous, provided advice to TAAF 
awardees, and supported a research fellowship at his 
old college. His knowledge and counsel were always 
freely available, and always delivered with meticulous 
accuracy and self-effacing courtesy.

Coronavirus disease 2019 (COVID-19) killed Hugh in 
old age but still in full flight, and I confess to a shaft 
of anger as well as deep sadness. He never married, 
supporting Francis Bacon’s assertion that great men 
do not generally have wives and children, but his 
best friends’ children fondly remember him as ‘Uncle 
Hugh’. It’s impossible to imagine Francis Bacon being 
remembered like that.

David Dent
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Notice to members: 
Increase in subscriptions from July 2021

At TAA’s Annual General Meeting held on the 3 December 2020, a recommendation from the Executive Committee for an 
increase in membership fees effective from 1 July 2021 was approved. The new fees will be:

Membership category and benefits Membership fees effective 
from 1 July 2021

Introductory
Available to those aged under 35: Limited benefits and no access to members’ only areas of the website

GBP 0

Awardee
Special one year’s membership for people on TAAF assignments

GBP 0

Student
Open to bona fide students: Benefits as for online members 

GBP 20

Online individual
As for full membership, but with access only to the online version of Agriculture for Development

GBP 60

Full individual
Receive printed copies of Agriculture for Development and access to all members’ areas on the website

GBP 75

Institutional membership
Two printed copies of Agriculture for Development, promotion on the website and other benefits 
detailed at https://taa.org.uk/benefits-of-institutional-membership/

GBP 180

Although some costs have dropped due the COVID-19 pandemic, others have increased substantially – notably those of the 
journal and the website.

The last membership fee increase was over five years ago. Although membership has declined slightly since that increase, 
many members have unfortunately continued to pay at historical rates despite frequent requests to update their bank 
standing orders. Although their contributions are welcomed, they do not receive full membership benefits.

Members are requested to adjust their standing orders, most of which are paid on 1 August each year. Institutional 
members will be invoiced at the new rates around that time.

Gift Aid
Those individuals who pay income tax in the UK can ‘Gift Aid’ their subscriptions to TAA. This allows the Association to claim 
an amount equivalent to 25 percent of their contributions from HMRC.

TAA can only do this for those individuals who have signed a Gift Aid form (inside back cover). Unfortunately, we are unable 
to claim for those 75 percent of our members who have not completed a Gift Aid form. We are potentially losing out on a 
few thousand pounds.

How to become a member of the TAA
If you would like to join, or would like to encourage or sponsor someone to join the Association, please visit our website at 
https://taa.org.uk

Step 1. Click on <Become a member> at top right of the webpage. This will take you to <Membership: How to Join, Renew 
or Upgrade> (https://taa.org.uk/membership-levels)

Then follow the instructions, taking note of the different membership categories and the benefits offered by each (see above).

Step 2. Having selected the category that you wish to join under, at the bottom of the page click on the appropriate SELECT 
button. This will take you to the application form, which involves a three-stage process:

•	 Payment method. Decide on your preferred payment system. We recommend an annual bank standing order or a PayPal 
recurrent annual payment facility. Click the radio button next to your preferred option.

•	 Billing address and personal data. Please provide basic data about yourself, contact information, your experience and 
qualifications. We use this information according to our privacy policy (https://taa.org.uk/who-we-are/privacy-policy). 
Please add ‘Gift Aid’ if you are a UK taxpayer (you must include your Gift Aid donations on your UK tax returns).

•	 Payment. This appears at the foot of the page. A PayPal button will be visible if you selected PayPal at stage 1 above, or a 
bank standing order form if that was your preference.

Step 3. You will receive an email confirming your application. Our Membership Secretary will need to approve your membership 
application. You will then have access to all facilities of the membership category for which you applied. If you have any problems, 
please email the Membership Secretary: membership_secretary@taa.org.uk

https://taa.org.uk/benefits-of-institutional-membership/
https://taa.org.uk
https://taa.org.uk/membership-levels
https://taa.org.uk/who-we-are/privacy-policy


GIFT AID DECLARATION 
TROPICAL AGRICULTURE ASSOCIATION

Please complete on paper or electronically and return to the Treasurer, 4 Silbury Court, Silsoe, Beds MK45  4RU  
(email: treasurer@taa.org.uk)

Name of charity:  TROPICAL AGRICULTURAL ASSOCIATION (UK) 
Charity number: 800663

Details of donor
Title:  First name(s): 

  Last name: 

Address: 

  

  

Postcode: 

I want the charity to treat (delete those not applicable)

• The enclosed donation of GBP 

• The donation(s) of GBP  which I made on  /  /

• All donations I make from the date of this declaration until I give notice otherwise

As Gift Aid Donations

Signed:  Date: 

Notes:
1. Electronic signatures are accepted.

2. You may cancel this declaration at any time by notifying The Association.

3. You must pay an amount of income tax and/or capital gains tax at least equal to the tax the charity reclaims 
on your contributions in the tax year (currently 25p for each GBP 1 that you give).

4. If in the future your circumstances change and you no longer pay tax on your income and capital gains equal 
to the tax that the charity reclaims, you should cancel your declaration.

5. If you pay tax at the higher rate, you can reclaim tax relief on your self-assessment tax return.

6. If you are unsure whether your donations qualify for Gift Aid tax relief, ask the charity, or ask your local tax 
office for leaflet IR113 Gift Aid.

7. Please notify the charity if you change your name and/or address.
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