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Focus of my research

• Do organic initiatives improve the sustainability 
performance of smallholder farmers: Yes? No? in which way? 

• Relevance: huge number of initiatives promoting organic 
agriculture taking place in SSA
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Five diverse initiatives promoting OA
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SMART-Farm Tool application to five different case 
studies
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Farm level sustainability
assessment tool

Case study 
characteristic

GH-NC KE-NC1 KE-NC2 GH-C KE-C

Country Ghana Kenya Kenya Ghana Kenya 

Region West Mamprusi Muranga Machakos Ashanti Kirinyaga

Agro-ecological 
zone Semi-arid Humid Semi-arid Humid Humid

Number of 
farmers in the 
control group

163 175 242 204 169

Number of 
farmers in the 
intervention 
group

234 90 54 191 111



www.fibl.org

SAFA: clear objectives are defined for each sub-theme
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SAFA objective:
“The release of water pollutants is 
prevented and water quality is restored.”

SAFA Guidelines

• holsitic sustainability
framework develoepd by
FAO in 2013

• 4 dimensions, 21 themes, 
58 sub-themes
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Results 

6

• No homogenous 
pattern in the way 
initiatives influenced 
the sustainability 
performance of 
smallholder farmers. 

• Considerable 
variations across 
initiatives and 
sustainability 
outcome variables. 

• Several common 
trends can be 
recognized across 
the five case studies
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Limited effects on chemical input use
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• Lower usage of Mineral N and Mineral P fertilizers (kg/ha) (GH-C, KE-
C);

• Reduced pesticide usage
• Lower share of the agric. Area sprayed with either not allowed insecticides, 

fungicides, herbicides (KE-C, GH-C)
• Reduced use of active ingredients highly persistent in water (KE-NC1 

and KE-C), highly toxic to aquatic organisms in all case studies 
(except GH-C), highly toxic to bees (GH-C)

• Some unintended effects might occur: 
• Use of active ingredients highly persistent in the soil (KE-C)

It’s not to be given for granted that initiatives are successful in reducing 
chemical input use and related negative env. & social effects;
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Limited effects on the adoption of practices
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Limited effects on the adoption of practices
• Adoption of organic or other agro-ecological management practices e.g. 

mulching, integration of leguminous crops, and zero tillage, was limited.
• Conversion to OA is not an easy task! 

• Knowledge intensive!
• Widespread use of chemicals, switching to organic requires adaptation

Limited effects on socio-economic outcome variables
• No adoption of practices, not surprising that we see limited effects on 

other socio-economic outcome variables 
• E.g. Yield losses, Full Time Job equivalents/ha; Average working hours 

per worker on the farm ,Creation of additional jobs
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DISCUSSION
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Why are the initiatives having limited sustainability effects?
1. Lack of awareness of program rules (Dietz et al., 2019) and unclear enforcement 

measures (Ansah et al., 2020; Rosina Bara et al., 2018); 

2. Insufficient or inappropriate trainings on alternative pest & disease 
management and SAP’s (Gibbon et al., 2010); 

3. Alternatives to chemical inputs (e.g. biological and/or manual control, organic 
fertilizers i.e. compost) are not feasible to implement given the resource 
constraints typically faced by smallholder farmers (Bachmann, 2012); 

4. Farmers attitudes and beliefs (i.e. low expected effectiveness);

5. The reactance of farmers given the top-down approach of the interventions 
(Siebrecht, 2020); 

6. External interference from government and or private buyers which nullify the 
efforts of the initiatives by subsidizing chemical inputs.

7. Initiatives target specific crops instead of having a farming system approach (i.e. 
the whole farm is viewed as a system)

8. ….
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Related policy recommendations

05 April 2023 10

• Conversion and maintenance area payments for organic production
• Support for organic input development and use – accessibility!
• Support to certification – yes but its not a silver bullet
• Support to companies for organic processing, product development and 

marketing
• Support for organic farm investment
• Support for farm income diversification and agro-tourism
• Support to organic research and extension, e.g. by developing 

organic curricula
• Support for organic vocational training and academic programs
• Support for sustainable agricultural practices
• Tax breaks for organic operators
• Organic supply chain development projects
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Conclusions
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1. Initiatives promoting OA mostly improve the environmental 
performance of smallholder farmers, even though the magnitude 
of the effects remains limited

2. Initiatives must complement capacity-building activities with 
other support measures that allow farmers to overcome the 
motivational, financial and other resource barriers explaining the 
OA implementation gap. 

3. National authorities must take up their responsibilities to foster 
the transition towards more sustainable production systems.

4. Certified is often used a proxy for sustainable. Justified?
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Thanks!
ANY QUESTIONS?
You can find me at
⊷ johan.blockeel@fibl.org
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The calculation pathway in SMART 
(multi criteria assessment): an example

05 April 2023 13

58 SAFA goals

> 300 SMART indicators

> 1500 indicator weights

SAFA sub-theme goal achievement: 39 %
(80% x 0%+ 60% x 50% + 40% x 100%)

(80% + 60% + 40%) 

Indicator 1: i.e. use of 
pesticides highly persistent 
in soil (soil half life >180 

days)

Indicator 2:  i.e. 
Application of organic 
mulches/leaving crop 
residues on the field

Indicator 3: 
………………
………………

……

Rating:
0% 

Rating:
50% 

Rating:
100% 

Weight: 60% Weight: 40%Weight: 80%

Subtheme Soil Quality: Soil characteristics provide 
the best conditions for plant growth and soil health, while 
chemical and biological soil contamination is prevented.
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3. SMART-Report &
Workshop2. Analysis

Basic 
farm 
data

Farm 
Manage

ment

Docume
ntation

Animal 
welfare

Plant
protecti

on
Profitabi

lity

Farm visit
Arbeits-
Verhältn

isse

Briefing/Intro

Tour of the
farm

Interview

1. Farm visit
(ca. 1.5-3h)

SMART-Farm: Assessment procedure
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Statistical Analysis

Regression analysis to estimate the Average Treatment on the Treated
ATT = E [Yi (1) | Di = 1] - E [Yi (0) | Di = 1]

15

outcome that would have occurred if 
treated subjects had not received 
treatment

outcome that would have occurred if 
treated subjects had received 
treatment 

Entropy balancing weights used to control for the risk of selection bias 
(Hainueller, 2012);
• “reweighting scheme that assigns weights to the units in the control group…”
• Variables considered: farmer and farm characteristics (e.g. Age, Education, 

Farming experience, farm size, irrigation, hired labour, etc.)
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Analysed sub-themes

• 11 sub-themes (i.e goals) analysed out of 58
• Selection based on: 

• Relevenace within the smallholder African context
• Suitability of the SMART-Farm Tool to measure the goal compared with

other methods
• Linkage with the Theory of Change of the initiatives

16

Environmental 
Integrity

Economic 
Resilience

Social Well-
Being

Good 
Governance

Soil Quality Stability of 
Production

Capacity
Development

Sustainability 
Management Plan

Water Quality Stability of Market Employment 
Relations

Conflict Resolution

Species Diversity Value Creation Workplace Safety
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ENVIRONMENTAL INTEGRITY
Effects: sub-theme score level
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Sub-theme scores
GH-NC KE-NC1 KE-NC2 GH-C KE-C

Mean
Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

ATT1

“Soil Quality” Sub-theme score (%) 0.51 0 0.51 0.04** 0.52 0.03*** 0.02 0.03** 0.5 0.06***

“Water Quality” Sub-theme score 
(%)

0.50 0.00 0.53 0.03*** 0.48 0.02 0.52 0.03*** 0.45 0.08***

“Species Diversity” Sub-theme score 
(%)

0.42 0.00 0.44 0.02* 0.38 0.03* 0.35 0.01* 0.36 0.07***

Notes: 1 Significance: * at a 10% level; ** at a 5% level; *** at a 1% level

Positive effects observed for most initiatives/sustainability goals
• Soil Quality: 4/5 initiatives have a significant positive impact
• Water Quality & Species Diversity: 3/5 initiatives have a significant positive impact
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ENVIRONMENTAL INTEGRITY
Effects on the indicator level

18

Indicators SQ WQ SD GH-NC KE-NC1 KE-NC2 GH-C KE-C
Application of compost (Yes / No) X X X 0.05 0.11*** 0.06 0.07* 0.02 -0.02 0.17 -0.17 0.03 0.08**

Under-sowing of crops (Yes / No) X X X 0.00 0.00 0.00 0.00 0.02 0.02 0.01 0.02 0.08 0.13

Erosion control measures: annual cropland (Yes / No) X X X 0.02 0.17*** 0.88 0.04 1.00 0.00 0.65 0.20* 0.97 -0.14**

Application of mulches (Yes / No) X X 0.13 -0.09 0.08 0.01 0.02 -0.02 0.00 0.00 0.02 0.01

Crop residues (Yes / No) X X 0.95 0.03 0.05 -0.02 0.09 -0.07 0.95 0.00 0.05 0.01

Share of leguminous crops (%) X X 0.56 -0.04 0.18 0.02 0.90 0.07 0.02 -0.02 0.52 0.09

Share of degraded area (%) 0.99 -0.01 0.99 0.01 0.91 -0.02 0.99 0.01 0.97 0.01

Share of agricultural area sprayed with synthetic herbicides 
(%)

X X X 0.39 -0.08* 0.99 0.00 1.00 0.00 0.85 -0.01 0.76 0.17***

Share of agricultural area sprayed with synthetic fungicides 
(%)

X X X 1.00 0.00 0.98 0.01 0.67 0.04 0.44 0.15*** 0.56 -0.05

Share of agricultural area sprayed with synthetic insecticides 
(%)

X X X 0.98 0.00 0.95 0.01 0.64 0.08 0.22 0.07** 0.43 0.32***

No use of active ingredients highly persistent in the soil (Yes / 
No)

X X X 0.99 0.00 0.88 0.06 0.80 0.05 0.20 0.07 0.35 -0.15*

Average quantities of Mineral N fertilizer (kg/acre) X X X 14 -2.08 6.1 1.11 59.1 0.94 0.67 0.11 34.9 -23***

Average quantities Mineral P fertilizer (kg/acre) X X X 4.8 0.38 2.5 -0.51 19.3 -6.56* 0.34 -0.34 2.5 -5.67***

Appropriate disposal of pesticide containers (Yes / No) X X 0.04 0.05 0.47 0.20 0.02 -0.02 0.00 0.02 0.11 0.08

No use of active ingredients highly persistent in water (half-
life > 60 days) (Yes / No)

X X 0.99 0.00 0.64 0.23*** 0.11 0.14 0.89 0.01 0.25 0.51***

No use of active ingredients highly toxic to aquatic organisms 
(Yes / No)

X X 0.26 0.07* 0.64 0.21*** 0.08 0.15* 0.02 0.02 0.05 0.11*

No risk of Sources of nutrients pollutants on the farm (Yes / 
No)

X X 0.85 0.02 0.46 -0.01 0.50 -0.08 0.91 0.06* 0.13 0.17**

Extensive management of riparian strips on the farm (Yes / 
No)

X X 0.33 -0.12 0.46 -0.01 0.69 0.09 0.32 0.13 0.54 0.17*

No use of AI toxic to bees (moderately & highly) (Yes / No) X 0.53 0.03 0.81 0.08 0.17 0.18 0.05 0.29** 0.08 0.17

Hybrid crop varieties are grown on the farm (Yes / No) 0.73 -0.15*** 0.14 0.25*** 0.41 0.03 0.22 0.18*** 0.08 0.35***

Notes: 1 Significance: * at a 10% level; ** at a 5% level; *** at a 1% level
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ENVIRONMENTAL INTEGRITY
Effects at the indicator level
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The share of significantly affected ones was relatively low and varied across the case studies 
(Table 4). 

Positive effects:
• Compost application (GH-NC, KE-NC1 and KE-C);
• under sowing of maize with beans (KE-C), 
• implementation of erosion control measures on annual crop-land (GH-NC) 
• Integration of leguminous crops (KE-NC2).
• Lower usage of Mineral N and Mineral P fertilizers (kg/ha) (GH-C, KE-C);
• Reduced pesticide usage:

• Share of the agric. Area sprayed with either not allowed insecticides, fungicides, herbicides 
(KE-C, GH-C)

• Active ingredients highly persistent in water (KE-NC1 and KE-C) and the reduced use of 
pesticides highly toxic to aquatic organisms in all case studies (except GH-C)

• Active ingredients highly toxic to bees (GH-C)

Negative effects:
• Use of active ingredients highly persistent in the soil (KE-C)
• Erosion control measures on annual crop-land (KE-C) 
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ECONOMIC RESILIENCE
Effects: sub-theme score level

20

Sustainability Performance

GH-NC KE-NC2 KE-NC2 GH-C KE-C

Mean
Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

Mean
Control 
Group

ATT1
Mean

Contro
l Group

ATT1

Mean
Contro

l 
Group

“Stability of Production” Sub-theme 
score (%)

0.48 0.01 0.51 0.02* 0.48 -0.01 0.46 0.01 0.49 0.03**

“Stability of Market” Sub-theme score (%) 0.45 -0.01* 0.45 0.03 0.44 -0.01 0.48 -0.01 0.51 0.07***

“Value Creation” Sub-theme score (%) 0.27 0.00 0.43 -0.01 0.35 0.00 0.35 0.01 0.39 0.01

Notes: 1 Significance: * at a 10% level; ** at a 5% level; *** at a 1% level

Effects are less frequent compared with the environmental goals analyzed
• Stability of Production: 2/5 initiatives have a significant positive impact
• Stability of Market: Mixed effects
• Value Creation: No significant effects by any of the initiatives
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Economic Resilience
Effects on the indicator level
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STABILITY OF PRODUCTION

Positive effects:

• lower yield losses due to the 
incidence of pests and diseases, 
(GH-NC and KE-C) (still a high 
share of intervention farmers 
were affected by high yield losses). 

Mixed effects: 

• Yield losses due to lack of water 
(pos KE-C / neg GH-NC)

• Growing of diseases tolerant 
varieties (neg KE-C / pos GH-
NC)

Negative effects:
• Staff shortages (KE-C) 

VALUE CREATION

No effects 

• Full Time Job equivalents per ha;

• Average working hours per worker on 
the farm

• Creation of additional jobs
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SOCIAL WELL-BEING
Effects: sub-theme score level

23

Sustainability Performance
GH-NC KE-NC2 KE-NC2 GH-C KE-C

Mean
Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

ATT1

“Capacity Development” Sub-theme 
score (%)

0.25 0.04* 0.28 0.00 0.20 -0.05 0.21 -0.02 0.25 0.02

“Employment Relations” Sub-theme 
score (%)

0.49 0.02* 0.53 0.00 0.53 -0.03* 0.57 0.01 0.55 -0.02

“Workplace Safety” Sub-theme score 
(%)

0.59 0.04*** 0.65 0.03* 0.51 -0.02 0.57 0.03*** 0.58 0.01

Notes: 1 Significance: * at a 10% level; ** at a 5% level; *** at a 1% level
Most effects occur mainly in one case study

• Capacity development: 1/5 initiatives has a significant positive impact
• Workplace Safety: 3/5 
• Employment relations: Mixed effects
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Social Well-Being 
Effects on the indicator level
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CAPACITY 
DEVELOPMENT

Positive effects:
• Higher number of training days, 

involvement of workers in the 
trainings, and the more 
intervention farmers being trained 
on the storage and usage of plant 
protection products (GH-NC, KE-
C);

No effects 
• Access to advisory services

WORKPLACE SAFETY AND HEALTH 
PROVISIONS

Positive effects:

• Lower usage of active ingredients 
classified as:

• Toxic when inhaled (all sites except 
GH-C and KE-NC2);

• Acutely toxic for human health (all 
except GH-C);

• Chronically toxic (all except GH-NC).

Negative effects:
• more cases of absences due to 

occupational injuries (GH-NC and KE-
C), more cases of inadequate regular 
breaks for workers (KE-C) and more 
cases where no adequate protective 
gear was used (GH-NC).
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GOOD GOVERNANCE
Effects: sub-theme score level
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Sustainability Performance

GH-NC KE-NC1 KE-NC2 GH-C KE-C

Mean
Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

ATT1
Mean

Control 
Group

ATT1

“Sustainability Management Plan” 
Sub-theme score (%)

0.44 -0.03 0.54 -0.02 0.35 -0.02 0.04 0.04* 0.39 0.08***

“Conflict Resolution” Sub-theme 
score (%)

0.83 -0.05*** 0.78 0.03** 0.8 -0.02 -0.01 -0.01 0.76 0.06***

Notes: 1 Significance: * at a 10% level; ** at a 5% level; *** at a 1% level

Positive effects only within one case study (KE-C)

Drivers:

• Higher farmer’s recognition of sustainability principles

• More farmers had sustainability improvement measures planned for the future (e.g. buying 
water tanks, planting more trees, etc.
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DISCUSSION
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Why limited effects?
1. Lack of awareness of program rules (Dietz et al., 2019) and unclear 

enforcement measures (Ansah et al., 2020; Rosina Bara et al., 2018); 

2. Insufficient or inappropriate trainings on alternative pest & disease 
management and SAP’s (Gibbon et al., 2010); 

3. Alternatives to chemical inputs (e.g. biological and/or manual control, organic 
fertilizers i.e. compost) are not feasible to implement given the resource 
constraints typically faced by smallholder farmers (Bachmann, 2012); 

4. Farmers attitudes and beliefs (i.e. low expected effectiveness);

5. The reactance of farmers given the top-down approach of the interventions 
(Siebrecht, 2020); 

6. External interference from government and or private buyers which nullify the 
efforts of the initiatives by subsidizing chemical inputs.

7. Initiatives target specific crops instead of having a farming system approach (i.e. 
the whole farm is viewed as a system)

8. ….
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Conclusions
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1. Initiatives promoting OA mostly improve the environmental 
performance of smallholder farmers, even though the magnitude 
of the effects remains limited

2. Initiatives must complement capacity-building activities with 
other support measures that allow farmers to overcome the 
motivational, financial and other resource barriers explaining the 
OA implementation gap. 

3. National authorities must take up their responsibilities to foster 
the transition towards more sustainable production systems.

4. Certified is often used a proxy for sustainable. Justified?
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SMART in the context of impact evaluation
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• Intrinsic trade-off with regard to the level of detail - in terms of number 
of indicators addressing each topic and the level of accuracy of the 
indicators (Ssebunya et al., 2019) –
• Might compromise the ability of the tool to detect relevant effects due to 

the lack of better-targeted indicators. 

• Extensive use of qualitative indicators 
• Allows the coverage of a wide range of topics in a cost-effective way  
• BUT might threaten the ability of the tool to capture more detailed effects 

(e.g. on aspects such as “profitability”). 

• Farm-level assessment tool:
• Shading of effects: when initiatives only target a specific crop and/or 

cropping system or even target one single field (Van der Mheen-Sluijer, 
2011). 

• Effects beyond the farm level uncaptured (e.g. employment creation and 
empowerment of women at the producer organization level, etc.). 
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Evaluating the impact of the interventions
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Control GroupOrganic Intervention 
Group

Organic intervention 
/ Organic 

management 
(Organic intended)

Control / Organic 
management 

(Organic-by-default)

Organic intervention 
/

Non-organic 
management

Control / Non-organic 
management

Organic 
Management 

Group

Non-Organic 
Management 

Group

Effect of the 
organic 

interventions

Effect of organic 
management
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Five diverse initiatives promoting OA

31
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