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Farming systems are diverse

A farming system

“...is a population of individual farm
systems that may have widely
differing resource bases, enterprise
patterns, household livelihoods and
constraints...

The farm systems exhibit varying
degrees of interdependency and
interact in use of common property
resources...

The diversity of farm enterprises
requires that development strategies,
interventions and policies need to be
tailored to their different needs and
opportunities.” (Giller 2013)
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Map: Farming systems of Africa (Auricht et al. 2014)



Smallholders in farming systems

* Smallholder farm systems share certain
characteristics (e.g., limited access to
land, inputs, financial capital, and
markets), which distinguishes them
from larger-scale enterprises (Kuivanen
et al. 2016)

People (millions)

* Nonetheless, smallholder farm systems
vary and are complex (Giller et al. 2011)

Figure. Rural poor living on < $1.25/day by farming system, Africa south of the Sahara, 2010
(Auricht et al. 2014)



Example: Maize mixed farming systems

In sub-humid and humid areas,
dominated by maize with legumes

Located in East, Central and
Southern Africa

Livelihood derived principally from
maize, tobacco, cotton, legumes,
cassava, cattle, goats, poultry and
off-farm work (Garrity et al. 2012)

OFF FARM

Source: Masikati et al. 2015



https://www.worldscientific.com/doi/abs/10.1142/9781783265640_0017

Broad strategies to improve smallholder
livelihoods across farming systems

Intensify
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household livelihoods (Garrity et al. 2012)
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How can a better understanding of the heterogeneity in
smallholder farm systems (within a farming system) help in the
design of agricultural development interventions for greater
social inclusion?

Tools for Far ming

i, |

Livestock

Family Labour
Source: http://www.fao.org/3/t0060e/T0060E04.htm



http://www.fao.org/3/t0060e/T0060E04.htm

Farm household typologies

Smallholder farming households are not a monolithic group

Different smallholder farming households face different constraints when making
farming decisions, which influence how they respond to new opportunities or shocks or
stresses

Recognizing such heterogeneity exists is key when designing and promoting technologies
that aim to improve production, productivity and/or profitability at farm level

One-size-fits-all solutions or recommendations do not exist

See Tittonell et al. (2010); Giller et al. (2011); Goswami et al. (2014); Kuivanen et al. (2016)



Farm household typologies

One way to appreciate (also manage)
the diversity of household types within
farming systems is to cluster
households into groups according to
shared characteristics

Farm household typologies is a
procedure of artificially stratifying
smallholders in homogenous groups
based on specific criteria (Kuivanen et
al. 2016)
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Figure. Cartoon illustrating the main features of different farm types based largely on traction and
livestock ownership in Koutiala, Mali (Giller et al. 2011)




Farm household typologies

e Criteria used to construct farm
household typologies depends on the
objectives of the initiative and the
available data

* Typologies can be used to help
implement a range of activities that
aim to support smallholder farming
households (Alvarez et al. 2014)
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Figure. Typology of Zambian aquaculture production systems. Percentages represent the share in
domestic production in 2015-2016 (Avadi et al. in review)
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e Using variables that describe
household wealth, asset and resource
endowments (e.g., land size, livestock
ownership)

e Using variables that describe
livelihood strategies and household
dynamics (e.g., production objectives,
sources of income, age of household
heads)

See Tittonell et al. (2010); also Alvarez et al. (2014).



Example: Kuivanen et al. (2016)

* In two districts of Ghana’s Northern Region:
1. Identified and characterized farm types

2. Analyzed patterns and inter-relationships between
the types

3. Considered the implications of findings for more
efficient tailoring of agricultural support to farm
type-specific challenges

e Atypology constructed using survey data

incorporating multiple quantitative variables of farm:

 Structure (describing resource endowment)
* Functioning (describing livelihood strategies)

e Farm clustering arose from multivariate analysis of
these variables, using principal component analysis
(PCA) and cluster analysis (CA)
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Example: Kuivanen et al. (2016)

Type 1 (11%)

e Well resource-
endowed with
large cattle
herd

¢ Maize-based o

cropping
system

e Ample non-
farm activities o

% = percentage of sampled farms
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Legume and
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cropping
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Market
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labour
intensive
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labour
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provided
mostly by crop
product sales

e Resource
constrained

e Maize-based
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system

e Almost no
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generated by
off/non-farm
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Type 4 (46%) Type 5 (14%) Type 6 (6%)

e Severely

resource
constrained
with a small
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dominated by
poultry

Income
generated
from livestock
product sales
and off-farm
activities



Example: Kuivanen et al. (2016)

Table 3
Main implications of the farm typology for targeting of agricultural interventions in Savelugu-Manton and Tolon-Eumbungu districts of Ghana's Morthern Region,
Opportunities and Implications for Farm Types
constraints targeting :
Opportunities
High awailability of family labour Promote profitable but potentially labour-intensive X
technologies and practices
Access to animal traction Promote traction tools for reducing drudgery of land X
preparation, seeding and weeding
Access to manure Encourage practices that ensure more efficient collection, X
storage, and use of manure supplied by cattle herds, and
promote [targeted ) manure application to crops
Higher farm investment capadty Promote improved agrculiural technologies, inputs and X
practices (e.g. improved seed, fertilizers, irmigation)
Experience with diversified crop production Increase multi-cropping, intercropping, crop rotation and
new Crop varieties use
Responsive to commercial farming opportunities Promote high value crops, improve marketability
Higher investment in livestock herd Improve crop-livestock integration and promote X

Constraints
Low availability of family labour

Difficulty accessing manure

Higher food inseourity

Poverty [cash flow constraints, hand-to-mouwth existence)

multi-purpase crops (e.g. food-fodder crops) and
leguminous fodder

Support adoption of time saving practices and low-cost
alternatives for transportation and tillage traction
Promote use of nitrogen-ficing legumes (as green
manures, intercrops, fodder crops efc.] and composting of
crop residues and household waste

Increase farm productivity, promote high yielding food
crop vaneties, improve post-harvest storage facilities
Promote low-input technologies with improved resource
use effidency, support access to inputs at the beginning of
the cropping season, improve farmers” ability to
accumulate capital and reinvest in their farms




Alternative ways of grouping households

Farming styles (see Graymore et al. 2015)

* Targeted approach to understanding what drives farming decision making and uptake of
technologies

* Creates different farmer typologies based on their social values and approaches to

farming (e.g., differences in attitudes to risk or planning, technology use, or farming
practices)

e Such ‘social’ variables predict farmer behavior better than using structural and
demographic information

* Enables the design of agricultural development programs that appeal to each farming
style, resulting in increased adoption of technologies and/or agronomic practices, etc.



Alternative ways of grouping households

Sex of the household head

e Used as a variable when developing farm typologies
(Bidogeza et al. 2009; Kumar et al. 2015)

* Used to group households into male-headed versus
female-headed as the only determinant for the
typology (Molua 2011)

 Comparing male- and female-headed household
types confounds gender and household structure
(Doss and Kieran 2014)
 Women often live in male-headed households, but

female-headed household are usually defined as not
having present a male adult — thus are not comparable

* The approach fails to appreciate women in male-
headed households, thus making them invisible

Gendered typology of households
(Ragasa et al. 2019)

* Recognizes that different household
types face dissimilar constraints and
may use different on- and off-farm
strategies to achieve food security

I | Sole female
Soaihrﬂ'? e adult
households
households
Dual-adult

households with
either male or
female heads



Unpacking the household ‘black box”

* Gender gap in agricultural productivity — wide and
pervasive (World Bank 2014)

* Gendered agricultural input, technology, and extension
services gaps create productivity differences between
women and men (Peterman et al. 2010)

* Alarge percentage of women comprise the global
agricultural labor force at 43% (FAO 2011)

'a system or process that uses information to produce a particular set of results, but that works in a way that is
secret or difficult to understand (source)

The yield gap between men and women farmers averages around
20-30% mostly due to differences inresource use

cfefefeoteforotorores
27992999999

Given equal access to resources as men, women
would achieve the same yield levels, boosting total
agricultural eutput in developing countries by

This additional yield
could reduce the number
of undernourished
people in the world by

100-150mor
12-17%

Source: FAO 2011



https://dictionary.cambridge.org/dictionary/english/black-box

Unpacking the household ‘black box’

Source: above photo and below photo

Social institutions enact rules governing seed
systems that impact women and men differently
(Mudege and Walsh 2016)

As a result, men tend to access seed from formal
sources and women from informal sources (McGuire
and Sperling 2016; Galie et al. 2017)

Women have less access to or control over cash to
purchase seed (Mudege and Torres 2017)

Women farmers utilize other strategies to source
seed including in exchange for their labor (Mudege
et al. 2015)


http://www.fao.org/3/CA1826EN/ca1826en.pdf?eloutlink=imf2fao
https://cals.cornell.edu/news/seeds-change-cornell-program-strives-give-african-farmers-better-access-seeds

Unpacking the household ‘black box’

* Globally, women’s involvement in unpaid work far exceeds that of men’s involvement, which limits
their abilities to engage in productive agricultural and non-agricultural work (FAO 2011)

* As aresult, women are often described as food ( | .A_'_ —
crop producers, while men are framed as S J L) o
focusing more of their time on producing cash \ |
Crops glven thEIr r0|es as breadWInnerS Women on average spend Women’s unpaid contributions When women'’s contribution to
‘ to healtcare equate to all types of care (not just
healtcare) is considered, this
figure rises to
L. on unpg'\d care and : ’[rillion
* These divisions of labor shape gendered comestic work compared o | of giobal GO, or the
preferences, for example, for different crop trillion

for men

varieties (Amri and Kimaro 2010)

Source: https://data.unwomen.org/features/covid-19-sends-care-economy-deeper-crisis-mode



https://data.unwomen.org/features/covid-19-sends-care-economy-deeper-crisis-mode

Unpacking the household ‘black box’

Percentages of agricultural land holdings held by women
(high/low in selected regions)
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Source: http://www.fao.org/3/al059e/al059e00.pdf

Globally, women have less access to land compared to
to men (FAO 2010)

Lack of access to land influences the types of crops
women can grow and the production and marketing
decisions they make, among other things

Studies also show that access to agricultural
information favors men (Mudege et al. 2016; Galie et al.
2012)

Men often make up most extension officers servicing
smallholder farmers, which creates barriers for women
to access information and training (Adam et al. 2019)


http://www.fao.org/3/al059e/al059e00.pdf

Moving inside the household

Harvard Analytical Framework (March et al. 1999)

* Understanding gender division of labor and who has access to and control
over different resources within the household

e Used for tailoring interventions

Training sessions to fit Adjusting extension Planning new extension
women’s needs program agendas activities
e For example, hold e For example, include e For example, increase
meetings at a time or crops grown by women demonstration plots on
locations convenient to for household women’s fields
women consumption rather than
markets

Source: Ludgate (2016)

Source: top photo, 2nd top photo, 3rd top photo, bottom photo



https://intpolicydigest.org/2016/01/22/women-s-role-in-achieving-a-food-secured-africa/
https://www.flickr.com/photos/iita-media-library/albums
http://twnafrica.org/wp/2017/?p=1401
https://www.flickr.com/photos/ilri/albums

Moving inside the household

Wellbeing ladder (Rajaratnam et al. 2015)

* Understanding the wellbeing status of
women and men at household level

* Exploring which factors help or hinder
their movement up or down the ladder

» Used for identifying interventions to
help alleviate the constraints and/or
further enhance or promote what is
already working

Natural hazands, induding
fire and cattle deaths
Misuse of funds for
husband'’s purposes
Lack commitment or
knowledge
Alcoholism
Divorce
Pregnancy
Household illness

Supporting a large family
Unplanned pregnancy
Matural hazards, induding
fire and cattle deaths
No support from husband
Poor time usa or lack of
discipline
Household illness
Oid age

Mo longer considered poor
Consume three meals daily
Own a small business
Own livestock
Homes have iron sheets
Children attend school to
grade 12
Employ pieceworkers
Many household goods
Cultivate large agricultural
fields

Manage a successful
business
Produce agricultural surplus
Marry a "better off” husband
Follow a vision, dream,
or goal
Practice financial discipline
‘Work hard and have
patience
Acquire new knowledge
Diversify crop production

Consume two meals daily
(Own less than 10 cattle
Perform piecework
Own household items such as
solar panel, phone and radio
(Children attend school to
grade 9
Reside in large well-thatched

home
Cultivate one’s own fields with
some crop diversity

Eat once daily
Are food insecure
Do plecework as livelihood
strategy
Struggle to send children
to school

Poorty maintained homes
Poor-quality dothing
Cultivate small fields

Owm few farming
implements
Do not own livestock

Top rung

Factors
allowing
individuals
to climb the
ladder

Factors
forcing
individuals
down the
ladder

Middle rung

Bottom rung

No longer considered poor
Consume three meals daily
Owm 10-50 head of cattle
Children attend school to
grade 12
Homes have iron sheets
Many household goods
Cultivate large agricultural

Successfully use available
Tesources
Diversify income sources

Mo longer considered poor
Consume two meals daily
Own 2-10 head of cattle

Own a small business
Children attend school to
grade 7
Diverse sources of income

Receive assistance or loan
from relatives
Work hard and responsible
use of profits
Divarsify sources of
income, including fishing,
farming, carpentry,
piecework and formal
employment

Do not eat daily
Allincome is used to
purchase basic foodstuffs
Plecework is 3 livelihood
strategy
Large housshold size
Children do not attend
school
Poor-quality homes
Viewed negatively by
“"better offs” as "lazy, dirty,
nat normal™

Natural hazards, including
fire and cattle deaths
Assodated costs of a large
family
Poor decision making
Lack of capital or
knowledge
Alcoholism
Household illness
Household or cattle theft

Large families and
assodiated costs
Natural hazards, including
fire and cattle deaths
Alcoholism and sexual
relationships
Government regulations
Theft
Household iliness




Moving inside the household

Women’s Empowerment in Agriculture Index - WEAI (Alkire et al. 2013)

* A survey-based index

Measures the roles and extent of women’s engagement in agriculture in five domains:
1. Decisions about agricultural production
2. Access to and decision-making power over productive resource
3. Control over use of income
4. Leadership in the community
5. Time use

A gender parity index is computed from the data collected across the five domains

The index compares women’s empowerment scores to men’s scores within their homes

|ldentifies areas where empowerment-focused interventions can be strengthened

Enables projects to track progress implementing their interventions over time



Objective
Include women in program
activities

Strategy
Inviting women as participants;

seeking to reduce barriers to
participation; implementing a
quota system for participation in
training events

Indicators

Number or proportion of women
participating in a project activity,
e.g. attending training, joining a
group, receiving extension advice,
etc.

Moving inside the household

BENEFIT

Objective
Increase women's welkbeing (e.g.
food security, income, health)

Strategy
Designing a project to consider

gendered needs, preferences, and
constraints to ensure that women
benefit from project activities

Indicators

Sex-disaggregated data for positive
and negative outcome indicators
such as productivity, income, assets,
nutrition, time use, etc.

Reach-Benefit-Empower Framework (Theis and Meinzen-Dick 2016)

Objective

Strengthen ability of women to
make strategic life choices and to
put those choices into action

Strategy
Enhancing women’s decision

making power in households and
communities; addressing key areas
of disempowerment

Indicators

Women’s decision making power
e.g. over agricultural production,
income, or household food
consumption; reduction of
outcomes associated with
disempowerment, e.g. gender-
based violence, time burden



Gender-responsive cassava breeding
Overall All respondents Women  Men P-valu
Nextgen and RTB foods High yield 73.3 72.2 74.4 ns
state representative Root size 60.0 68.1 52.6 0.053
survey on preferred and Early maturing 55.3 54.2 56.4 ns
non preferred Dry matter content/swells 42.7 43.1 423 1
IITA Cassava characteristic at each Cooking / processing quality + 40.0 48.6 321 @
Monitoring Study step of processing Gender responsive Flesh color 38.0 31.9 43.6 1
product profile mother Post harvest shelf life 38.0 38.9 37.2 ns
baby trial approach Poundability 373 34.7 39.7 ns
Fast cooking 32.0 29.2 34.6 ns
Good price/marketability 29.3 26.4 321 1
Agronomic characteristics++ 26.0 18.1 333
Taste 24.7 30.6 19.2 ns
Resistance to pest and diseases 20.7 18.1 23.1 ns
Adaptation to extreme weather condition 10.0 9.7 10.3 ns
Labor requirement 4.7 5.6 3.8 ns
Southwest
Flesh color 30 19 39 0.023*
Good price/marketability 22 14 28 0.050
Agronomic characteristic++ 20 8 30 0.003*
Southeast
_ Fast cooking 13 25 0
Product profile: cassava for food security <— Fresh consumption
o ‘ The importance of color
o ; i o
: b s N
Garl . e . Preferred s B f)
Participatory processing | ..
with Nigerian women ol
Other Food e
Products (fufu, processors
lafun and others)
Not preferred

L.
Industry




Gendered cassava product map of Nigeria
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Systematic inquiry of end users (customers) Scaling feedback from farmers on newly bred

of cassava and what they prefer (G+ tool) & varieties using a TRICOT citizen science approach
. . -
G+ CUSTOMER PROFILE G+ CUSTOMER PROFILE =~ G+ CUSTOMER PROFILE 300 fa rmers, 30 \_/a rieties L .
1 5 3 * Each farmer testing 3 varieties (of different
Segmenting with a Targeting with a Profiling with a gender com bl nations)
gender dimension gender dimension dimension
Mapping THSI4F06PO015+ :l
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Step 2. Customer ]
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* Preference ranking of varieties
and processed food product +
traits

 Compare rankings by sex and
region (and other variables)
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Discussion guestions

* What is the value of bringing social and biophysical sciences together to
better inform the design of agricultural technologies and interventions?

* What could be some of the key challenges with setting up such _
collaborative work when implementing development programs that aim to
be socially inclusive?

 How could farm household typologies be developed to better appreciate
intrahousehold dynamics?

* How do you see using these various tools (e.g., typologies, gender research
methods, etc.) in your research and/or development areas of interest?
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