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Motivation

— Agricultural Extension (AE) programs, despite offering valuable advice,
often yield limited behavioral or welfare impacts in Africa (Suri & Udry
2022, Caldwell et al. 2019)

— Knowledge alone does not necessarily change behavior — a well-
documented “knowing—doing gap” (Pfeffer & Sutton 2000)

— New information is often forgotten, dismissed as irrelevant, or not acted
upon (Sheeran & Webb 2016)

— We test whether pairing AE with Personal Initiative (PI) training — which
promotes a self-starting, long-term, and proactive mindset — can help
overcome this gap, using a cluster-RCT in Mozambique
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Study Design

— 112 villages (2,240 women) sampled along 3 feeder roads in the
northern part of Tete province, in a region known as Angonia Plateau

— Randomization at the village level into 3 groups AE, AE+PI, or Control

— Stratified by villages: feeder road (x3), distance to road (0-2km, 2-
10km), terciles of baseline mean harvest value

-3-
Official Use



Study Design

Figure 1: Impact Evaluation Location
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Study Design

— Within each village, 20 households randomly selected for the sample
(avg village has 64 households)

— Baseline survey in 2016 on sampled households - woman (and husband
if married)

— After the survey, villages randomly assigned to one of the three
experimental groups

— Within each treatment village, the treatment was then offered to the 20
women smallholder farmers

-5-
Official Use



Sample - Balanced randomization on observables

Baselj_ne Household Characteristics by Treatment Group

Total C AE AE+PI
(N=2,234) (N=736) (N=739) (N=759) P Value
Household size 4.68 4.72 4.04 4.69 0.761
(2.00) (2.02) (1.94) (2.04)
Woman is married /has a partner 0.82 0.81 0.78 0.78 0.251
Woman's age 36.2 36.3 364 359 0.721
(15.4) (15.5) (15.7) (14.9)
Woman's years of education 3.02 2.73 3.20 312 0.060
(297
Woman can read and write (=1) 023 0.23 0.24 0.22 0.718
Woman's personal initiative index (z-score) -0.02 0.00 -0.02 -0.04 0.863
(0.96) (1.00) (0.99) (0.90)
Value of harvest, monthly (USD) 145.3 146.0 147.0 142.8 0.964
(159.1) (155.6) (176.6) (143.9)
Earns any non-agricultural income (=1) 0.62 0.60 0.60 0.64 0.229
Operates non-farm business (=1) 0.39 0.39 0.39 0.40 0.932
Non-agricultural income, monthly (USD) 215 19.3 225 226 0.424
(65.7) {55.0) (84.4) (53.4)
Total expenditure, monthly (USD) 1221 116.8 150.2 120.0 0.186
(161.1) (187.3) (287.7) (159.2)
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AE Treatment: Implementation Details

— Eight 5-hour group sessions delivered from Oct
2017 to Jun 2018, aligned with the agricultural
calendar

— Combined hands-on work on demo plots with
theory, covering the full farming cycle and
market-oriented practices

— Trainers were university graduates (7) and local
women (25 total), equipped with bikes and tools

— Take-up rates across sessions around 80—-90%

— Supplemented with four 1-hour individual visits to
women’s farms, and a start-up seed kit
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AE+PI Treatment: AE and PI Training

— Women in this group received the AE program along with Personal
Initiative (P1) training.

— Pl is a pattern of self-starting, future-oriented, and persistent behaviors
to overcome challenges and achieve goals (Frese et al. 1997)

— Pl can be taught. Training on Pl has shown long-lasting impacts on
small business profits (Campos et al. 2025)

— First study to test PI's effectiveness in a rural setting
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Pl Training: Design

— Adapted to low literacy: oral activities and
visual materials replaced writing

— Taught participants to set goals, innovate,
seek information, plan ahead, seek
feedback, and follow through persistently

— Action-oriented training —
Important components (Frese et al., 2016):

1. training combines knowledge acquisition with direct actions
2. participants acquire action-relevant knowledge (APs)

3. actively practicing and repeating actions during training is important for deep
processing and routinization

4. training emphasizes feedback - incl. neg. feedback (errors)

5. trainees develop a personal project
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Pl Training: Design and Delivery

— Nine weekly 4-hour group sessions:
* Nov-Dec 2017: applying PI to farming, with an emphasis on adopting AE
recommendations
« Mar-Apr 2018: starting or improving a non-farm businesses

— Delivered by local university students

— Take-up rates were 70—80% across sessions
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Endline Survey

— Endline 1 (Jan—Feb 2019): covered the 2017-2018 agricultural year,
when the treatments were being implemented

— Endline 2 (Aug-Sep 2019): covered the 2018-2019 agricultural year

— 89% of the sample was re-surveyed at EL1, 88% at EL2, and 82% at
both

— No evidence of differential attrition across experimental arms
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Regression: Pooled (Average) EL1 and EL2 Impacts

R M
Yist = a+ Bar Tags + Bag+prt TaR+pP1s + E Yr Sr,s + E Om Xm.i + €ist

!’=1 m:]_

where:

» Y is outcome for household i in village s at endline t.
Tag,s = 1 if village s assigned to AE treatment, = 0 otherwise.
Tag+pr1s = 1 if village s assigned to AE4-PI treatment, = 0 otherwise.
Sr.s are randomization-stratum indicator variables for village s.

Xm,i are baseline controls for household .

vy v vy VY

€ise 1S the error term, with standard errors clustered at the village level |
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Impact on Household Income

— Avg household income in control group was $97/month.

* 61% from agriculture, 26% non-farm businesses, remainder mostly casual
labor (“ganho-ganho”)

— AE+PI increased household income by about $36/month relative to
control group (a 37% increase).
* Driven by 22% 1 in farm profits and 69% 1 in non-farm business profits

— AE alone had no impact on household income, neither through farming
nor non-farm business activities.
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Impact on Household Income

Table: Household Income, Monthly (in USD PPP): Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact AE+PI Impact Difference

(1) (2) (3) (3)-(2)

Total income 96.61 6.78 37.46%** 30.69%**
{137.40} (6.52) (9.27) (8.66)

Agricultural profits 59.29 1.33 12 55%** 11.22%*
{94.06} (4.74) (4.50) (4.91)

Value harvested 110.90 0.47 17.76%* 17.28**
{135.02} (6.81) (7.13) (7.70)
Production costs 51.61 -0.85 5.21 6.06
{96.11} (4.59) (5.45) (5.64)

Off-farm business profits 25.00 2.00 18.72%** 16.72%**
{96.83} (4.12) (5.52) (5.30)
Other income 12.32 3.47 6.25 2.78
{37.46} (2.75) (5.17) (5.25)
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Impact on Household Income

Quantile Treatment Impacts on Household Income

Impact on Monthly Income

AE+PI

Additional income gap induced by Pl widens steadily across the
distribution—Ilarger gains at higher quantiles
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Impact on Household Spending

— Avg household expenditure in control group was $60/month, 44% of
which on food

— AE+PIl increased household expenditure by about $17/month relative to
control group (a 29% increase).

» Driven by increases in both food and non-food spending, with food share
reducing by 4pp.

— AE alone also increased total expenditure, by about $11/month.

— Difference between two treatments, while not precisely estimated,
appears to be driven by non-food expenditure.
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Impact on Household Spending

Table: Household Expenditure, Monthly (in USD PPP): Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact AE-+PIl Impact Difference

(1) (2) (3) (3) - (2)
Total expenditure 60.09 10.58** 17.38%** 6.80
150.00} (4.13) (4.80) (5.24)
Food expenditure 22.71 2.96* 4 12%** 1.16
[17.68) (1.52) (1.55) (1.76)
Non-food expenditure 37.37 7.62%* 13.26%** 5.64
139.85) (2.95) (3.48) (3.80)
Share of food expenditure 0.438 -0.017 -0.043%** -0.026**
{0.205} (0.011) (0.010) (0.011)
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Impact on Farming Activities

« Knowledge index: test on farming techniques covered in the AE

 Land index: area cultivated in ha

e Labor index: household and external labor in hours

e Inputs index: fertilizers, pesticides, improved seeds

* Crops index: number of crops cultivated

» Farming practices index: mulching, intercropping, seedling, crop
rotation, irrigation, post-harvest treatment,
etc.

« Farm managementindex:  created a production plan, looked for
prices in the market, saved money for
inputs, members of a farmers’ association
or contract farming
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Impact on Farming Activities

Table: Farming Mechanisms: Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact AE+PI Impact Difference

(1) (2) (3) (3)-(2)

Knowledge Index 0.000 0.117%** 0.146%** 0.029
{1.000} (0.042) (0.042) (0.040)

Land Index -0.000 0.000 0.136* 0.136%*
{1.000} (0.087) (0.078) (0.081)

Labor Index -0.000 0.001 0.020 0.018
{1.000} (0.056) (0.056) (0.052)
Inputs Index 0.000 0.287%** 0.518%** 0.231%*
{0.998} (0.075) (0.086) (0.094)

Crops Index 0.002 0.217%* 0.391%** 0.175*
{0.998} (0.088) (0.091) (0.103)

Farming Practices Index 0.000 0.127%* 0.155%** 0.028
{1.000} (0.064) (0.060) (0.060)
Management Practices Index -0.001 0.195%** 0.469%** 0.274%%*
{1.000} (0.058) (0.065) (0.065)
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Impact on Non-farm Business Activities

— Rise in business income driven by more households starting non-farm
businesses

— Mostly small, informal ventures: street food (“bolinhos”), home-brewed
alcohol, reselling essentials

— Pl shifted ownership—more women (and men!) began running non-farm
businesses alone
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Impact on Non-farm Business Activities

Table: Off-Farm Businesses: Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact AE+PI Impact Difference

(1) (2) (3) (3)-(2)

Household operates non-farm business 0.268 -0.002 0.089%** 0.091***
{0.443} (0.027) (0.026) (0.028)

Woman alone operates non-farm business 0.100 -0.000 0.055%** 0.056%**
{0.300} (0.014) (0.017) (0.017)
Woman and husband operate non-farm business 0.078 -0.016 -0.023* -0.007
{0.260} (0.014) (0.013) (0.012)

Husband alone operates non-farm business 0.061 0.007 0.034%** 0.026**
{0.239} (0.011) (0.012) (0.011)
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Pl Training Also Shifted Women’s Mindsets

— Improved perceived personal initiative and entrepreneurial self-efficacy

* Pl actions Index: In the last 6 months,...”/ came up with new and useful
ideas”; ’I anticipated problems before they happened”; etc.

* Pl beliefs Index: ”I normally go beyond what is expected of me; | actively
tackle problems”, etc.

— AE+PI effects range from +0.20 to +0.28 SD, significantly larger than
those from AE alone
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Pl Training Also Shifted Women’s Mindsets

Table: Personal Initiative and Entrepreneurial Self-Efficacy: Pooled (Average) EL1 and EL2 Impacts

Outcome Control Mean AE Impact AE+PI Impact Difference

Personal Initiative, Actions Index -0.000 0.094 0.241%** [0.028]
{1.000} (0.060) (0.065)

Personal Initiative, Beliefs Index -0.000 0.094* 0.202%** [0.034]
{1.000} (0.048) (0.052)

Self-Efficacy, Farming Index 0.000 0.083* 0.199%** [0.009]
{1.000} (0.046) (0.047)

Self-Efficacy, Business Index -0.000 0.064 0.277%** [0.000]
{1.000} (0.060) (0.057)
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Conclusion

— Like others before us, we find that AE alone does little to change
farming or improve lives

— AE+PI leads to real change — women adopt AE recommendations and
start small businesses

— Income rises, and so does household spending; One year later, the
gains remain

— For policy: Knowledge alone isn’t enough. To close the knowing—doing
gap, must pair advice with action-oriented and psychology-based
training to shift mindsets
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Tables — Farming Knowledge

Table: Farming Knowledge: Pooled (Average) EL1 and EL2 Impacts

Control Mean  AE Impact  AE+PIl Impact  Difference

(1) (2) (3) (3)-(2)

Farming knowledge (index) -0.000 0.111%* 0.140%** 0.038
{1.000} (0.043) (0.042) (0.040)

Sow 1-2 seeds per hole for better maize yield (%) 0.237 0.002 0.047* 0.045%
{0.425} (0.025) (0.027) (0.023)

Apply deep-placing fertilizer at sowing (%) 0.880 0.027* 0.014 -0.013
{0.314} (0.015) (0.014) (0.013)

Apply fertilizer 5 cm from the plant (%) 0.122 -0.012 0.005 0.017
{0.328} (0.015) (0.016) (0.017)

Spacing should differ within rows and between rows (%) 0.180 0.032* 0.027 -0.005
{0.384} (0.017) (0.019) (0.019)

Sow vegetable nurseries in rows (%) 0.811 -0.010 0.018 0.029*
{0.392} (0.017) (0.016) (0.017)

Apply mulch between rows after germination (%) 0.700 0.027 0.009 -0.018
{0.455} (0.022) (0.021) (0.023)

Intercrop maize and beans between rows (%) 0.384 0.031 0.048% 0.017
{0.486} (0.026) (0.024) (0.027)

Beans and soybeans not ideal for consecutive rotation (%) 0.315 0.034* 0.003 -0.031*
{0.465} (0.010) (0.018) (0.018)
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Tables — Farming Practices

Table: Farming Practices (Rainy Season): Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact AE+PI Impact Difference

(1) (2) (3) (3)-(2)

Farming practices (index) 0.000 0.117* 0.156%* 0.039
{1.000} (0.064) (0.061) (0.061)

Crop rotation (%) 0.425 0.051 0.089*** 0.038
{0.495) (0.031) (0.032) (0.029)

Direct seeding (%) 0.094 -0.018 -0.035 -0.017
{0.292} (0.024) (0.021) (0.018)

Mulching (%) 0.121 0.026 0.047** 0.021
{0.327} (0.018) (0.020) (0.019)

Irrigation (%) 0.034 0.012 0.020 0.008
{0.181) (0.011) (0.013) (0.012)

Weeded early /often (%) 0.527 0.054%* 0.006 -0.048*
{0.499) (0.024) (0.024) (0.026)
Intercropping (%) 0.325 0.003 0.050%* 0.047%*
(0.469) (0.024) (0.022) (0.021)
Post-harvest treatments (%) 0.101 0.081*** 0.144%** 0.063***
{0.302) (0.017) (0.015) (0.018)
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Tables — Farming Inputs

Table: Farm Inputs (Rainy Season): Pooled (Average) EL1 and EL2 Impacts

Outcome Control Mean AE Impact AE+PI Impact Difference

Farming inputs (index) 0.000 0.273%** 0.524*** [0.005]
{0.998) (0.068) (0.082)

Improved recycled seeds (%) 0.218 0.029 0.030 [0.949]
{0.413) (0.022) (0.024)

Certified seeds (%) 0.321 0.021 0.057** (0.211]
{0.467) (0.028) (0.028)

Organic fertilizers (%) 0.138 0.053** 0.091*** [0.121]
{0.345) (0.022) (0.021)

Chemical fertilizers (%) 0.601 0.017 0.076** [0.073]
{0.490} (0.033) (0.030)

Organic pesticides (%) 0.005 0.027*** 0.055*** [0.004]
{0.073) (0.006) (0.009)

Chemical pesticides (%) 0.118 0.003 0.020 [0.398]
{0.323) (0.021) (0.020)
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Tables — Business-oriented Farming Practices

Table: Business-Oriented Farming Practices: Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact AE+PIl Impact Difference

(1) (2) (3) (3)- (2)
Management Practices (index) 0.000 0.174%** 0.466%** 0.292%**
{1.000} (0.062) (0.067) (0.067)
Prepared production plan (%) 0.599 0.041% 0.114%** 0.073%**
{0.490} (0.024) (0.021) (0.023)
Saved money (%) 0.368 0.016 0.111%*** 0.095%**
{0.482) (0.026) (0.026) (0.026)
Raised capital (%) 0.297 -0.010 0.096%** 0.105***
{0.457) (0.026) (0.026) (0.025)

Tracked market trends to choose cash crops (%) 0.497 0.055** 0.096%** 0.041*
{0.500} (0.022) (0.024) (0.021)

Member of a farmers’ association (%) 0.085 0.166%** 0.192%** 0.027
{0.278) (0.020) (0.022) (0.022)

Member of a savings group (%) 0.070 0.020 0.083*** 0.063%*
{0.255} (0.023) (0.028) (0.029)

Engaged in contract farming (%) 0.235 -0.008 0.049 0.057*
{0.424} (0.030) (0.029) (0.031)
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Tables — Personal Initiative (Actions)

Table: Personal Initiative, Actions: Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact  AE+PI Impact Difference

(1) (2) (3 (3)-12)

Personal Initiative, Actions Index -0.000 0.0oL 0.24]%%* 0.148**
{1.000} (0.080) (0.065) (0.066)

I observed my environment to foresee changes 2448 0.002 0.152*** 0.151**
{1.041} (0.053) (0.057) (0.060)

I anticipated problems before they happened 2570 0.016 0.083 0.068
{1.070} (0.058) {0.054) (0.056)

I gathered information about customers and competitors 2.446 0.117** 0.216%** 0.000*
{1.033} (0.049) (0.053) {0.055)

I came up with new and vseful ideas 2736 0.061 0.155*** 0.004*
{0.000} (0.055) (0.055) (0.053)

I found new and useful solutions to problems 2.365 0.133** 0.180%** 0.046
{1.073} (0.051) (0.053) {0.055)

I tried something no one in my community had done before 2017 0.036 0.205%** 0.160**
{1.060} (0.060) (0.067) (0.06T)

I sat goals for what | wanted to achieve 2737 0.056 0.140%** 0.093*
{1.011} (0.050) {0.051) (0.053)

I planned what to do and when to do it 2.688 0.068 0.107** 0.030
{0.004} (0.045) (0.045) (0.047)

I made plans to pravent recurring problems 24313 0.128%* 0.216%** 0.088
{1.058} (0.053) (0.052) (0.054)
I created a plan to accomplish my tasks 2.640 0.023 0.17g*** 0.155***
{1.030} (0.044) (0.048) (0.043)
I sought feedback and information from others 2477 0.052 0.215%** 0.162%++
{1.060} (0.049) (0.055) (0.056)
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Tables — Personal Initiative (Beliefs)

Table: Personal Initiative, Beliefs: Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact AE+PI Impact Difference

(1) (2) (3) (3)-(2)

Personal Initiative, Beliefs Index -0.000 0.094* 0.201*** 0.107**
{1.000} (0.048) (0.051) (0.050)

| use opportunities quickly in order to attain my goals 3.294 0.040 0.115%** 0.075%*
{0.897} (0.039) (0.041) (0.038)
[ take initiative immediately even when others do not 2.909 0.042 0.197*** 0.155%**
{1.035) (0.051) (0.050) (0.047)

| actively tackle problems 3.246 0.067* 0.133%** 0.066*
{0.919) (0.040) (0.035) (0.039)

I immediately search for a solution when something goes wrong 3.287 0.058 0.064 0.006
{0.871} (0.043) (0.044) (0.046)

[ have a gift for implementing ideas 3.257 0.084* 0.135%** 0.051
{0.874} (0.047) (0.045) (0.042)

I normally go beyond what is expected of me 2.966 0.026 0.113%* 0.087*
{1.041) (0.041) (0.047) (0.049)

[ take every chance to get actively involved 3.207 0.079** 0.136*** 0.057*
{0.904) (0.030) (0.038) (0.033)
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Tables — Self-Efficacy (Farming)

Table: Self-Efficacy, Farming: Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact AE+PI Impact Difference

(1) (2) (3) (3)-(2)
Self-Efficacy, Farming Index 0.000 0.084* 0.19g%** 0.114%%*
{1.000} (0.047) (0.047) (0.043)

| can get money for farming inputs 2.899 0.056 0.153%** 0.097**
{1.069} (0.044) (0.044) (0.043)

| can find the farming information | need 3.101 0.112%%* 0.158%*** 0.046
{0.912} (0.041) (0.040) (0.037)

| can solve farming problems 3.064 0.059* 0.106*** 0.047
{0.952} (0.034) (0.038) (0.037)

| can improve my farming by trying new techniques 3.169 0.077* 0.147*** 0.069*
{0.915} (0.041) (0.040) (0.037)
| can sell my crops at a good price 3.074 0.027 0.148%** 0.121%**
{0.967} (0.045) (0.040) (0.044)

| can grow more and better cash crops next season 3.148 -0.018 0.106** 0.124**
{0.918} (0.046) (0.045) (0.048)
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Tables — Self-Efficacy (Business)

Table: Self-Efficacy, Business: Pooled (Average) EL1 and EL2 Impacts

Control Mean AE Impact AE+PI Impact Difference

(1) (2) (3) (3)-(2)

Self-Efficacy, Business Index -0.000 0.064 0.277%%* 0.213%**
{1.000} (0.060) (0.057) (0.057)

| can develop useful new products 2.820 0.074 0.313%** 0.240%**
{1.078} (0.058) (0.053) (0.054)

| can start a new business 2.881 0.039 0.262%** 0.224%**
{1.110} (0.071) (0.062) (0.064)

| can get money for a new business 2.789 0.022 0.217*** 0.196***
{1.117} (0.065) (0.064) (0.060)

| can solve problems when starting or running a business 2.875 0.060 0.195%** 0.136%**
{1.060} (0.052) (0.051) (0.049)
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