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Productivity and Land -Use Choices

A Many development strategies focus on increasing land
productivity, in particular via crop -specific strategies aiming to
raise yields of major cereal crops ( Danda & Murithi, 2015; Lee
et al., 2016).

A Theory and Assumptions :

A Short term: Yield gains will increase household food security
and incomes (Djurfeldt & Djurfeldt , 2013)

A Medium term: As farmers become more productive, they will , , vz
specialize in their more productive crop(s), further boosting Source: The Global Miller, 2015
efficiency, production and incomes (Haggblade Hazell, &

Reardon, 2010)

A Long term: Relatively less productive farmers will shift to other crops (comparative advantage), or leave
farming for other rural or urban employment ( Haggblade Hazell, & Reardon, 2010)

Productivity and Land Use W
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Productivity and Land -Use Choices

Structural Transformation: the transition of a country from low -
Income status and an economy characterized by low -productivity

agriculture contributing the most to national employment and GDP
to high-income status and an economy characterized by a smaller,

high-productivity agricultural sector and with manufacturing and
services accounting for greater shares of employment and incomes
(Clark, 1957; Chenery, 1960; Kuznets, 1966; 1973).

ALand-Use Related Predictions Arising from Theory

A As rural markets develop, farmers will increasin%ly specialize in those crops

Eogovg;]ich they hold a comparative advantage ( Gollin, Parente, & Rogerson,

AOver time, relatively more productive farmers will expand their production
while relatively less |8roduct|ve farmers will leave the farming sector
(Herrendorf et al., 2013)

Structural Transformation W
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Constraints on Smallholder Responses to
Productivity -Enhancing Interventions

Household-level constraints

A Food insecurity (insufficient production or income to meet family caloric and nutritional needs)
(Snappé& Fisher, 2014)

A Limited time or household labor (Leonardo et al., 2015; Lalani et al., 2016)

Farm management constraints
A Incomplete input and labor markets (Barrett, 2008; Ibom & Devt, 2015)

Geographic and market constraints
A Climate conditions, seasonality of production (Alene et al., 2008; Djurfeldt & Djurfeldt , 2013)

A Remotenessfrom markets and roads (McCord et al., 2015)

Risk preferences, information, and attitudes toward change
A High levels of risk and uncertainty (Anderson, 2015; SalazarEspinosa, Jones, & Tarp, 2015)

Constraints on Livelihood and Cropping Decisions W
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Research Question

How much is a change in maize yields within a given household
associated with changes in land allocation or livelihood strategy?

ADifferences in farm and household n Possible Decisions:
characteristics between maize yield A Change the proportion of
increasers and maize yield decreasers farm area planted to maize

_ _ _ = A Expand maize farming onto

ADifferences in farm, household, and maize new land
yield characteristics between maize area | |
increasers and maize area decreasers A~ Reduce maize farming or

— leave farming altogether

Research Question W
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Data: Tanzania National Panel Survey

A Three waves of data were collected as
part of the World Bankos

Standards Measurement Study s,
I nteg ratEd S u rveys O n Ag I’I CLI |tu re National Bureau of Statistics
(LS M S SA) | n co nJ u nCt| on Wlth the NATIONAL PANEL SURVEY (NPS 2012-2013)
. . . . This information is collected under the Act of the Parliament (Act No. 1 of 2002)
Tan Zanla N atl on al B ureau Of Statl Stl CS THIS INFORMATION IS STRICTLY CONFIDENTIAL AND IS TO BE USED FOR STATISTICAL PURPOSES ONLY.

. . AGRICULTURAL QUESTIONNAIRE
A The head of household was interviewed

soon after main annual harvest A Data collected in three waves: 3,265 (2008)
3,924 (2010) & 5,015 (2012) households

A The survey provided information on .
y P A Representative for the nation as a whole

household, farm and agro-ecological . .
including rural areas

characteristics that might influence land A Since 2010 all accessible farm plots were
management decisions over time measured via GPS

Tanzania National Panel Survey W
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Sample of Tanzanian Maize Farmers

ATo be included in the sample, households
must have:

A Reported area planted to maize and total maize
production quantity for both 2008 and 2010 (to
establish yield increasers and decreasers)

A Responded to the LSMS survey in 2012 (did not
have to complete the agricultural module)

AThe final sample includes 994 agricultural
households cultivating maize in both 2008
and 2010

A Of these, 850 households were also observed in
the 2012 agricultural survey

Tanzania National Panel Survey Sample W
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Drivers of Land-Management Decisions

Household Characteristics

A Gender of household head
(Alene et al., 2008; Snapp& Fisher, 2014)

A Age and education of household head
(Renkow Hallstrom, & Karanja, 2004; Eakin et
al., 2015)

A Incomes and food security
(Woldeyohanes Heckelei, and Surry, 2017)

Time and Labor Allocation

A Household labor per area of land
(Leonardo et al., 2015; Lalani et al., 2016)

A Ability to recruit / afford hired  labor
(Zingore et al., 2009)
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and Maize Yields

Farm Management Practices

A Access to improved seed varieties

gimi Humphreys, & Melibaeva, 2015; Bozzola,
male & Falco; 2016)

A Useof fertilizer / agrochemicals / irrigation
(Arslan et al., 2016)

A Intercropping, fallowing, animal traction
(Temesgen Fukai, & Rodriguez, 2015)

Market and Agro-ecological Context:
A Access to input markets and product markets

(Alene et al., 2008; Renkow, Hallstrom, &
Karanja, 2004; Snapp & Fisher, 2014)

A Geography [agro-ecology, political context
(Alege gt% .,92008; Mg oed et al., 2015)]

Analysis Control Variables W
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Sample Household Characteristics

Female-headed 802 0.24 0 1 0
=M Age of HH head 802 4899 21 99 47
N
o
i= 7| Education of HH head 802 4.57 0 13 7
b 3
= o1 Number HH members 802 5.47 1 25 5
&
: =+ Daily consumption
Source: The World Bank é_—j per capita 802 3.17 0.57 14.92 2.68
Number of hungry
months 802 0.34 0 11 0

Aln total 802 households provided complete responses on all covariates of
Interest (summary statistics reflect those households appearing in the final
regression models).

Weighted Summary Statistics: Sample Households W
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Farm Management Characteristics

Manyara

2008 R
Average Crop Count

N | |

:\49 hﬂw\ qf.:' ‘b"b\ n;':’ ‘b'bt
< a s G4 D
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I N

Improved seed 802 0.10

Organic fertilizer 802 0.18 O 1 0

Inorganic fertilizer 802 0.21 0 1 0

Fallowing 802  0.07 0 1 0
= Pesticides / herbicides 802 0.11 0 1 0
GEJ ! Irrigation 802 0.02 0 1 0
8% Intercropping 802 0.74 0 1 1
80N Number of crops grown 802  5.13 1 18 4
§ § Ox implement 791  0.25 0 1 0
£ N HH labor, days/ha 802 124.4 0 2174 87.32
o Hired labor, days/ha 802 5.38 0 316.7 0

Extension 802 0.09 0 1 0

] farm s10zhe 28020 8 0.27 -1291 13.19 0.08
] farm s12zhe 2802 0 0.00 -9.15 9.31 0.01
Log(farmsize), 1000*ha 802 7.35 3.70 9.52 7.41

Weighted Summary Statistics: Sample Households W
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Farm Management Characteristics
T ——

¢ EL \ Improved seed 802  0.10
O shinyanga - O Organic fertilizer 802 0.18 O 1 O
_/ % . Inorganic fertilizer 802 0.21 0 1 0
| . Fallowing 802 0.07 O 1 0
"‘| - - Pesticides / herbicides 802 0.11 0 1 0
Y & A Inigation 802 002 O 1 0
) oo - JUA 387 Intercropping 802 0.74 0 1 1
\ 4 80N Number of crops grown 802  5.13 1 18 4
\'wn_ R x = § Ox implement 791  0.25 0 1 0
o - === HH labor, days/ha 802 1244 0 2174 87.32
\-, B © B labor, days/ha 802 5.38 0  316.7 0
5 ) Extension 802 0.09 0 1 0
010 T ] farm s10zhe 28020 8 0.27 -1291 13.19 0.08
Average Crop Count j farm s12zhe 28021 0 0.00 -9.15 931 0.01
? o ‘ N | o , Log(farmsize), 1000*ha 802 7.35 3.70 9.52 7.41
{b:v \G_al N % q:.b, N B ,b‘fb'

Weighted Summary Statistics: Sample Households W
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Agro-Ecological & Market Context
| [Verable | N | Mean [ Min [ Max |Medan

Annual Rainfall (mm) 802 780.39 287 1921
Mean Temp. (°C) 801 2199 155 275 220
41| Preharvest loss 791 0.33 0 1 0
4(7‘) -
.- Distance to nearest truck 802  20.15 0 1351  15.9
S road, km
. :
S D'stance to nearest 802 8276 19 2532 80
3 6 major market, km
o2 Cropin storage 802 0.28 0 1 0
g, 2 Sold non-maize crop 802 0.49 0 1 0
c :
= > Sold perm/fruit crop 802 0.22 0 1 0
-c% Mai ze price 802 0.14 0 2 0

Quantity of maize sold
(tonnes)

802 165.27 0.16 380 240

Proportion of Land Area Cultivated with Maize
AT
S olo oo ole oo
Geﬂrt' q{."“"@\ '@\ ;b“ .\@
ol e o : .
N T g Weighted Summary Statistics: Sample Households [V,
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R Farmer Land Allocation Decisions
in 2008, 2010, 2012

Farmer Characteristics

O Woman-headed household
+ Smallholder farmer (<2ha)
80 < Sold maize in 2010

Permanent Crops (%) ———»

Crop allocation as a proportion of total
smallholder farmer land area , 2008-2012. Tanzania National Panel Survey/LSMSISAData RV
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