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Background

i B
Household Production

* Problem statement: Malnutrition persists despite LERL IR E L,

agricultural production growth in South Asia. h \
r N

« Knowledge gap: Unclear how farm-level diversity,

district-level diversity, and commercialization District Production W
interact to shape diets. LSRRI J

/k ]

Commercialization Index
(COMM)

» Diet Quality (GDQS)

« Objective: Examine how production diversity at
multiple levels and market orientation influence

household diet quality (GDQS).

* Rationale: Inform multi-level, nutrition-sensitive
food system strategies.
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[ TAFSSA survey districts

Data and Methods

Data sources:
- Household survey (n=2,708, 2023)’ k

 District-level production data (20152021, 5 '
districts)?

Variables:

* Diet quality (GDQYS)

* Household production diversity (HH_PD)
 District production diversity (DIST PD)
 Commercialization index (COMM)

1
Agricultural production and use in Banke, Surkhet, Nalanda, Rangpur and Rajshahi
Open-access agrifood system data TAFSSA

[ TAFSSA survey districts f;ﬂ
o ) ] ) ) District
Landscape level agrobiodiversity data and production diversity [ State / Division

https://cgspace.cqgiar.org/items/1c87956a-e7b0-4d5c-a33c-3¢c1d0939d2a5 [ Country ‘-.,,;
https://southasia.ifpri.info/files/2024/12/9.-Mustafa-Kamal_Rapidfire-1.pdf b

2



https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/items/64a74069-42dc-4e02-9907-6ab5612d7483
https://cgspace.cgiar.org/items/e088a46f-7196-4577-9d72-1cc3f1a7e2a8
https://cgspace.cgiar.org/items/3e2e510a-f5d3-496a-911a-7fbde00a10bd
https://cgspace.cgiar.org/items/8138cd63-9edf-41f8-8f97-2b736f87f182
https://www.cgiar.org/news-events/news/open-access-agrifood-system-data-from-4000-households-across-bangladesh-india-and-nepal/
https://www.cgiar.org/news-events/news/open-access-agrifood-system-data-from-4000-households-across-bangladesh-india-and-nepal/
https://www.cgiar.org/news-events/news/open-access-agrifood-system-data-from-4000-households-across-bangladesh-india-and-nepal/
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
https://cgspace.cgiar.org/server/api/core/bitstreams/436bd13b-de53-4b81-8213-a7de3c32805e/content
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Data and Methods cont.

N

™ Variable Construction /ﬂLS Regression Models |
Data Sources | Model 1: HH_PD Household Production ‘

- Household Survey ) HH—ES;;?;?E“E'H Model 2: DIST PD Diversity (HH_PD)

(n=2,708) — > Sy 3 Model 3: HH_PD + DIST_PD

_ District Production Data = LS EIRE S Ole Do Model 4: + COMM -

(2015-2021) - COMM (commercialization) Model 5: + HH_PD x COMM -
=lblEs Lt lE g Mode 6: + Cluster-Robust SE, T
Interaction Term (HH_PD x
COMM)
District Production Diversity W > . Doz bl ze
(DIST_PD)
Y
;- Interpretation D ]

Prediction Grid

- Associations between production diversity, Vary HH_PD (min — max)

commercialization, and GDQS

- How household- and district-level factors are i | Commercialization index B
related to diet quality b2l AL i (COMM)
N — GDQS Predictions

" - Implications for policy and scaling J

Modeling framework flowchart Interaction effect pathway
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Variable Notes

Data and Methods cont.

Global Diet Quality Score (GDQS)  Higher = better diet quality

Household production diversity Shannon index-based crop
(HH_PD) production diversity
District-level production diversity

(DIST_PD) Based on census production data

Commercialization index (COMM) Value sold / total produced value

Distribution of Household Production Diversity Distribution of Commercialization Index Distribution of Diet Quality Score (GDQS)
-1 T 1.0 T 24- District
0.8- T 22 B Rajshahi
0.8 =0 Rangpur
B Nalanda
0.6 0.6 B Surkhet
0 Y ' I Banke
>0.4 =
0.4
0.2' 0 2
0.0 — — — 0.01
HH_PD COMM GDQS

Household Production Diversity Commercialization Index Diet Quality Score (GDQS)
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Results/findings

District Production Diversity vs GDQS Household Production Diversity vs GDQS Commercialization Index vs GDQS
o0 o ) e oo
25.0 - _ e o oo 25.04e , _ o ® 25.0 e® _ o o
o VT 2.65x + 15.55 e o oo o Y —.1.$X +;@g ®e o0 e 'fsﬁ" +J7JQ“. °
° e o oo ® © 0 ®@e wamee o®e 0 000EI® GO 000 0 00 O
22.57 4 e o oo 22.57 4 feee ) ® o 22.5 | enmenuscamume eme ¢ @00 ® ®
° ® o oo o o o DR P B @ C80e O 00 O
2004 e ® o oo 20.01 o om ao 20.0 ®® o®e
° e o oo o® o ommm o @ eeee 00 ©
2 ° e o o9 v ® 00 2 o®» eme
O 1757 4 ® o oo 017.5-.___.: 017-5'1..:
() () O
G ° e o oo ) ® 00 CHIDGIEENNNNNNNENED © © 0 © 5] e T )
15.04 e ® o 0o 15.0q e ot ot X Jire Xel 15.0 | o EESeEEEEEEEEESEENED G G ©® @
° e o oo ® O 0 (CIBSO EEEENEEEENDE O ® GRS GEROGED ¢ © © @ @D
° e o oo e @® OEO GENEE BBE®O SONDENENE G EENReIN- ® 00 00 ®
1259 4 e o oo 1257 4 @ OBEBeTO @ CO A0 1257 qeenaso0ese mam @ o c00e® o
° K e ® ®®me o o® ° o @ o oo o e®» o0
100 o @ 10.04 e @0 o o o 10,04 e ‘XN XY ) YY)
e o e o o °
7 5_ ° I | | | ° 1 7.5- T 1 ° 1 1 1 1 7-5_ T .I | | | |
0.4 0.5 0.6 0.7 0.8 0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

DIST _PD HH_PD COMM



Kathmandu, Nepal and Online

2-4 December 2025

Results/findings: OLS, interaction, cluster-robust, and mixed-
effects models Predicting GDQS

Model 4: Model 5: Model 5: Mixed Effects
+COMM Interaction |Cluster-Robust| (5 districts)

Predictor Model 1: Model 2:
HH_PD Only |DIST_PD Only
16.690 15.549
(0.130)*** (0.195)***
1.581
(0.292)***
2.654
DIST PD (0.280)**

_ )
HH_PD x

COMM ) )

R2 / Adj R? 0.011/0.010 0.032/0.032

Observitions
DIST_PD = District-level production diversity;

COMM = Commercialization index;
HH_PD x COMM = interaction term.

0hold-level proddi8n diversity;

Model 3: PD +
DIST
15.324 15.868
(0.207 )*** (0.221)***
o 1.192

0.940 (0.298) (0.298)%**

2.421 2.012

(0.289)*** (0.293)***
-1.467
(0.219)***

0.036/0.035 0.051/0.050

2708

2708

15.453
(0.249)x**

2.222
(0.412)x**
2.031
(0.292)x**

0.188 (0.508)

-4.105
(1.137 )

0.056/0.055
2708

15.226
(2.093)**

15.453
(0.502)***

2.222 (0.839)** 0.474(0.414)

2.031(1.218) 2.834(2.877)

0.188(0.921) 0.495(0.487)

-4.105 (1.859)* -0.638(1.120)

0.056/0.055 -
2798 0.05, ** p < 023710@** p < 0.001

(Standard errors in parentheses)
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Results/findings: effects of predictors

® Significant ® Non-significant

Model 1: HH_PD Only Model 2: DIST_PD Only Model 3: PD + DIST

HH PD x COMM- -
% DIST PD A - 2.65 i .42
) HH_PD - .58 1 y é*'@-94
Intercept- N u1|6.69 1 . - .|.15'.55 1 . __ ||015.;“’>2
Model 4: +COMM Model 5: Interaction Model 5: Cluster-Robust
HH PD x COMM- | T4 43
COMM - m1§.47 s H9+19 - |—i9—19
% DIST PD- .01 - .03 - h—.z-e3
: HH_PD- §n1_19 . .22 . I—Q—QZ
Intercept- l5.87 A 9l 5.45 - ~ek5.45

~30 36 9121518 -30 3 6 9121518 -30 3 6 9 121518
Coefficient (Effect on GDQS) Coefficient (Effect on GDQS) Coefficient (Effect on GDQS)
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Results/findings: Interaction HH_PD x COMM

Interaction of Production Diversity and Commercialization on GDQS

 The association between household

production diversity and diet quality depends
strongly on the level of commercialization.

Marginal effect equation of household
production diversity on diet quality

0GDQS/(OHH PD)=2.22-4.11-COMM

Commercialization moderates the household
production diversity—diet relationship,
weakening and eventually reversing the
association between diversification and diet
quality.

18.5 -

18.0 -

[
~
on

17.0 A

Predicted GDQS

16.5 -

16.0 -

15.5

2-4 December 2025

—— COMM = 0.1
—— COMM = 0.5
— COMM = 0.9

Household Production Diversity
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Results/findings: key insights and takeaways

* Higher household production diversityis ~ « Household and district production diversity are

positively associated with diet quality. consistently positive predictors of diet quality.

 District-level production diversity is

strongly associated with diet quality, c ST | _ , I
even after controlling for household ommercialization alone Is not consistently

diversity. significant, but it modifies the effect of household

e The association between production diversity when included in an

commercialization and diet quality is Interaction.
context-dependent and becomes
statistically weak once interactions are
introduced.

* The interaction indicates that the
association between household
production diversity and diet quality
changes with the level of
commercialization, weakening as
commercialization increases.

 Significance patterns are clearer in standard SE
models; cluster-robust SEs show uncertainty but
do not change the direction of effects.
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| | I
I m p I I c atl o n s fo r High Commercialization
Commercialisation specific interventions:
g Improve nutritional quality of market foods
scaling and | |
Cross-cutiing system-level actions:

I i c Ensure both production and markets contribute to

p O y nutrition gains

Q Low Commercialization

Programs that improve . §
both household-level and Commercialisation specific interventions: Strengthen
district-level production farm & community agrobiodiversity > Diet Quality (GDQS)

R -~

dive rsity are like |y to Cross-cutting system-level actions:
enhance diet qua | ity, but - Coordinate agriculture, nutrition, and market system |

the effect may be
e Mixed Commercialization

tempered by market
dyna mics. Commercialisation specific interventions: F = Low commercialization (on-farm)

Legend:

commercialization
Combine on-farm and market approaches

1 = High commercialization (market-focused)

Cross-cutting system-level actions:
FPartnerships among ministries, local governments, 88 = Mixed commercialization

I\, markets, and farmer networks j
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My participation was made possible through the
generous support of the
Delivering for Nutrition 2025 Conference funders
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This work was funded by CGIAR initiative on Transforming Agrifood System in
South Asia
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