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Rural transition is a financing problem, not only a labor-allocation problem

Development benchmark

Structural change
requires labor to leave
low-productivity farming.

In sub-Saharan Africa,
the move is often toward
services, not industry.

Binding constraint

Rural households rarely
have internal funds.

Credit markets are thin
and incomplete.

Non-farm entry needs
ressources.

Research question

Can migration-remittance
systems finance rural
sectoral transition?

Does the answer depend on
which member leaves?

Takeaway: The core issue is not just moving labor out of farming; it is financing and sustaining
that move under incomplete markets.

Lewis (1954); Ranis and Fei (1961); Ellis (1998); Gollin et al. (2014); Gollin (2023).
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What this paper finds

Coefficients from first-pass auxiliary and SMM runs; bootstrap standard errors still in progress.

1 Remittances shift households up the sector ladder, but mixed activity still often collapses back
toward farming after migration.

2 Farm opportunity cost raises migration selection; non-farm opportunity cost lowers it — and the
margin is gendered. Gender-specific CRE logit: farm OC positively selected; non-farm OC negatively
selected.

3 Hired labor replacement in farming is the clearest compensation margin. Capital responses are
weaker and less stable.

4 Selection and gender composition drive the heterogeneity in structural estimates. Preliminary
results point to who leaves as a key determinant

Takeaway: The key heterogeneity is not remittance receipt per se, but the labor composition of
who leaves and how easily the household can replace that labor.
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Where this paper sits in the literature

Strand Gap This paper’s bridge

Structural change &
African transition

No micro financing mechanism linking
migration to sector exit.

Ordered sector ladder with explicit liq-
uidity constraint and entry cost.

Farm household al-
location

No reoptimization after a member de-
parts; labor loss is exogenous.

Migration is endogenous; household
reorganize labor and inputs post-
departure.

NELM / remit-
tances

Migrant is a generic household mem-
ber; no labor-composition heterogene-
ity.

Migrant identity (role, gender, opportu-
nity cost) is central to the mechanism.

Migration networks
& selection

Migrant selection not linked to house-
hold sector outcomes.

Member-level selection equation links to
intrahousehold labor allocation.

Contribution: joint structural model of sector choice, selective migration, remittances, and post-departure
reallocation — with an ordered ladder and member-level heterogeneity. Barnum & Squire (1979); Benjamin (1992); Stark & Bloom

(1985); Taylor et al. (2003); Fafchamps & Quisumbing (2002); Chort & Senne (2018); Munshi (2003); Morten (2019).
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Rural Senegal panel: household outcomes linked to member migration
histories

Senegal LSMS panel, two waves.

Baseline: 2018–2019; follow-up: 2021–2022.

Restricted to rural households observed in both
waves.

Roster, sectoral activity, member labor, hired
labor, capital, migration, remittances, departure
reasons.

Measurement challenge

Remittances observed at the household level.

Migrant identity and baseline labor contribution
observed at the member level.

The two levels must be linked through the
opportunity cost OCih.

Baseline Follow-up

Households 2,945 2,945
Individuals 30,645 29,387
Mean hh size 10.37 9.82
Mean age 21.52 22.92
Share male 0.464 0.460
Mean education 1.68 1.74

Panel attrition is low by regional standards, around
8%.

Source: Senegal LSMS panel; authors’ calculations.
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Baseline households already line up on an ordered sector ladder

Only-nonfarm households sit at the top of the expenditure distribution at baseline.

Consistent with a sector ladder: ∅ ≺ F ≺ M ≺ N — each rung requires more monetized resources and
coordination capacity.

Credit frictions are real: households report lack of qualification and fear of repayment; remittance households
do not fully escape these frictions.

Takeaway: The move toward non-farm activity is ordered in resources and constrained by finance.
Source: Senegal LSMS panel; authors’ calculations.
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Remittances are common, regular, and linked to diversified, labor-active
households

41% of households receive remittances at baseline; most recipients report ongoing transfers.

Recipient households are more present in mixed and non-farm states.

Recipient households are not inactive: labor distributions remain substantial in both sectors.

All baseline boxplots Takeaway: Remittances look like a production-supporting resource, not simply an

exit-from-work resource.
Source: Senegal LSMS panel; authors’ calculations.
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The operative mechanism looks more like hired labor than fixed capital

Capital use is already widespread; remittance/non-remittance differences on that margin are modest.

Hired labor is less universal and shows clearer differences by remittance status.

Takeaway: The operative financing margin is closer to hired labor (λs > 0) than to fixed capital
(κs ≈ 0).

Source: Senegal LSMS panel; authors’ calculations.
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Migration is selective: counts, motives, age, gender, and prior labor
contribution

Migrant counts have a large zero mass but a meaningful right tail.

Future migrants are not drawn from the zero-contribution tail; motives differ by age and gender.

More migration graphs Takeaway: Who leaves matters: migration is a labor-composition shock, not a

generic demographic shock.
Source: Senegal LSMS panel; authors’ calculations.
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After migration, mixed activity often collapses back toward farming

The dominant transition is mixed → farming (44.9%), not mixed → non-farming.

Only 41.5% of initially mixed households remain mixed.

Recipient households remain more diversified at follow-up, but the transition is fragile.

All follow-up boxplots Takeaway: Remittances help sustain transition, but many households still fall

back toward farming after migration.
Source: Senegal LSMS panel; authors’ calculations.
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The mechanism has three linked channels

Sector chioce σh0, {ℓihs0,Khs0,Mhs0}
⇓

Selective departure mih = 1

⇓
Labor-loss ∆Llosshs

⇓
Remittances Rh2

⇓
Sector choice σh2, {ℓihs2,Khs2,Mhs2}

Value decomposition (first-order approximation)

∆V hσ ≈ −
∑

s τhσs ∆Llosshs︸ ︷︷ ︸
(1) labor-loss

+
∑

s τhσs ∆Lentryhs︸ ︷︷ ︸
(2) entrant replacement

+
[
ζhσ +

∑
s(κsξ

K
hσs + λsξMhσs)

]
∆Rh︸ ︷︷ ︸

(3) remittance/liquidity

(1) Labor-loss governed by OCih and ρ

(2) Entrant replacement: partial, especially in non-farming

(3) Remittances relax capital (κs) and hired-labor (λs) constraints

Contribution: (1)–(3) estimated jointly, not separately.
τhσs : shadow value of labor; ξK , ξM : input-constraint multipliers.
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Member productivity is recovered before migration is modeled

Step 1 — baseline sector shares

Estimated with one-step fractional share models.

Farm share rises with male status (1.09) and age.

Less significant on non-farm share.

Step 2 — effective labor and opportunity cost

esih = 1{As
ih = 1} ŝsih Hs

h

OCih ≈
∑

s τhs e
s
ih

Empirical counterpart of Vh(Nh0)− Vh(Nh0 \ {i}).

Migration selection — gender-specific CRE logit

Selection uses predicted effective labor
contribution, not raw days.

Farm OC raises migration: +0.48 (men),
+0.65 (women)

Non-farm OC lowers migration: −0.22 (men),
−0.23 (women)

Younger members migrate most.

Migration more common in mixed and farming
households.

Takeaway: OCih recovered from baseline shares directly feeds selection: costly members are less
likely to leave.
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Model: ordered sector ladder, selective migration, constrained inputs

Timing

t = 0: choose regime σh0; allocate labor, and
how much of capital and hired labor to use
{ℓihs0,Khs0,Mhs0}
t = 1: selective departures; mih = 1{∆ih ≥ 0}
t = 2: remittances realized; reoptimize σh2

Opportunity cost and migration rule

OCih ≈
∑

s τhs υihs ℓihs0

mih = 1
{
B̃(xih)− ρOCih − C(xih) + νih ≥ 0

}
Regime value

σ∗ht = argmax
σ

{
V hσt(Nht ,Rht ,Xht) + εhσt

}

Input constraints relaxed by remittances

pKs Khst ≤ B̄K
hs + κsRht

wsMhst ≤ B̄M
hs + λsRht

Key parameters

ρ > 0: costly members less likely to leave

κs : pass-through to capital (small in data)

λs : pass-through to hired labor (main channel)

Ladder: ∅ ≺ F ≺ M ≺ N; each rung needs more
resources

Effective labor (type-g Cobb aggregator):

Lhst =
∏
g

(Hghst + Hgs)
δgs
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Estimation: six auxiliary blocks feed one structural SMM problem

Auxiliary blocks

Sector ladder: ordered logit

Member labor shares: fractional
models

Migrant counts: Poisson

Migration selection: gender CRE
logit

Remittances: probit + OLS

Reallocation: ordered logit + linear

Estimator
θ̂ = argminθ[m

d −ms(θ)]′W [md −ms(θ)]

Identification

Block Param. Intuition

Sector shares
& transitions

ασ Ordered logit pins
threshold gap at each
rung.

Poisson
counts

δsel, ρ Count dispersion: hh
propensity vs. member
OC.

Gender share δfem Male/female rate gap
pins gender selection.

Remit receipt
+ amount

ψr , ψa Extensive + intensive:
liquidity channel.

Input + real-
location

κs , λs Hired-labor response
pins remittance pass-
through.

Cameron & Trivedi (2005); Gourieroux et al. (1993).
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First-pass fit: static blocks close; migration counts need refinement

Key moments: data vs. model
Preliminary — bootstrap SEs in progress.

Moment Data Model

% hh with migrant 0.530 0.628
% hh zero migrants 0.470 0.372
% female migrants 0.130 0.059
ln remittances t0 4.646 4.488
Entrant farm labor 32.35 32.90
∆ farm labor stayers 3.52 3.67
Share only-farm 0.41 0.40
Mixed→farm 0.28 0.27

Block fit (MAG)

Block MAG

Baseline 0.009
Transition 0.026
Mechanism 0.034
Remit 0.035
Migration 0.052
Follow-up 0.085

MAG = mean abs. gap.

Main misses

Overpredicts hh with migrant
Underpredicts zero-migrant
mass
Underpredicts female share
Misses entrant farm labor

Next round

Tighten count & gender
moments
Bootstrap SEs
Alternative W matrices

Takeaway: Static margins well matched; weakest are migrant counts and entrant replacement.

15 / 18



Preliminary parameters: selection, gender, and reallocation do the most
work

First-pass SMM point estimates only — bootstrap SEs in progress; treat magnitudes as directional.

Estimates and economic reading

Param. Est. Reading

δsel −0.8 migrants closer to farm
productivity margin

δfem −0.7 Female migration faces
steeper household OC

ρ 0.275 Remaining members only
partially substitute for
the migrant

λF 0.8 R. pass through more to
farm HL.

λN −0.3 R. weakly crowd out NF
reallocation

ψa −0.4 Amount (not just re-
ceipt) reduces sector
downgrade risk

Provisional reading

Labor-loss channel (δsel, ρ) likely dominates for
households losing their primary farm worker.

Female migration generates a larger net labor
loss; worth testing formally once bootstrap SEs
are available.

λF > 0 with λN < 0: remittances stabilize
farming more than they finance upward transition
— consistent with a precautionary motive.

Intensive margin matters more than simple receipt
dummy (ψa = −0.4).

Weakly identified (current run)

Most production parameters (Ahs , βs , ηs)

Sector fixed-cost parameters (Φs)

Capital pass-through (κs ≈ 0, consistent with
descriptives)

Detailed block results
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Next steps and research frontier

Ongoing estimation work

Bootstrap standard errors on all SMM
parameters.

Tighten migrant-count and female-selection
moments.

Sensitivity to alternative weighting matrices
W .

Identification check against alternative
mechanisms.

Planned counterfactual (once fully estimated)

Set Rh2 = 0, hold migration fixed, re-solve
sector choice.

Recover the causal role of liquidity separately
from the labor-loss shock — the core
structural payoff.

Heterogeneous counterfactual by migrant
type.

A hard data constraint: two survey waves

The model captures one post-migration
reoptimization only.

This is not a modeling shortcut. With two
waves (2018–19 and 2021–22), longer
transition dynamics cannot be identified
from this panel.

Persistent sector transitions, habit formation,
and multi-step ladder dynamics require at
least three waves.

Future research agenda

Multi-wave panel to identify dynamic
transition paths.

Geographic variation in hired-labor market
depth as quasi-experimental variation on the
liquidity channel.

Takeaway: Dynamic effects are a frontier for future work, not a gap in this draft. The two-wave
constraint is a data reality, not a modeling choice.
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Main message and research frontier

Main message (preliminary — bootstrap inference ongoing)

Rural structural transformation is ordered but fragile: households slide back toward farming
when they cannot replace the labor lost to migration.

Models abstracting from within-household labor composition may overestimate the net benefit
of migration for sector transition.

Remittances appear to work through hired labor (λs), not fixed capital (κs ≈ 0) — so the
effect depends on local labor market depth, not just transfer size.

The sign hinges on who leaves: the migrant’s role, gender, and the partial substitutability of
remaining members (ρ < 1).

Policy implication

Liquidity alone is not enough: remittance-financed transition also requires local hired-labor
market depth.

The same transfer can have very different effects depending on who migrates and whether
the household can replace that labor on local markets.

Lewis (1954); Ranis & Fei (1961); Stark & Bloom (1985); Lucas & Stark (1985); Taylor et al. (2003); Fafchamps & Quisumbing (2002); Chort & Senne
(2018); Munshi (2003); Morten (2019); Gollin et al. (2014); Gollin (2023); Pan & Sun (2024).

18 / 18



Appendix: baseline boxplots

← Back
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Appendix: follow-up boxplots

← Back
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Appendix: migration motives and composition

← Back
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Appendix: block fit and remaining misses

← Back

Most informative fitted blocks

Baseline block: MAG 0.009

Transition block: MAG 0.026

Mechanism block: MAG 0.034

Remittance block: MAG 0.035

Weakest remaining margins

Households with any migrant

Zero-migrant mass

Female migrant share

Entrant farm labor

Interpretation

Static sectoral margins are already well
disciplined.

Migration-count margins remain too
compressed.

Entrant adjustment is the least closed
part of the dynamic block.
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Appendix: parameters that move the fit

Parameters

δsel = −0.8

δfem = −0.7

ρ = 0.275

λF = 0.8

λN = −0.3

ψa = −0.4

Interpretation

Selection into migration matters

Female and male migration margins differ

Farm and non-farm reallocation asymmetric

Remittance amount matters beyond receipt

Parameters with weak identification (current run)

Most production parameters (Ahs , βs , ηs)

Most sector fixed-cost parameters (Φs)

Capital pass-through (κs ≈ 0, consistent with
descriptives)

Bootstrap SEs will clarify which parameters remain
precisely estimated and which require stronger
moments.
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Appendix: selected auxiliary estimates I

← Back

Sector and baseline allocation

Sector ladder: adult women raise sector rank;
older men lower it

Farm share rises with male status and age

Non-farm share rises with predicted non-farm
activity, falls with education

Migration selection (gender-specific CRE logit)

Male: farm OC +0.48; non-farm OC −0.22

Female: farm OC +0.65; non-farm OC −0.23

Younger members and children much more
likely to migrate

Remittance block (probit + conditional OLS)

Remittance receipt rises with lost farm share
(+0.93, p < 0.001)

Larger households are more likely to receive
remittances

Conditional remittance amount is less tightly
tied to counts or labor loss
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Appendix: selected auxiliary estimates II

← Back

Mechanism block

Strongest margin: lost farm share ×
remittances on hired farm labor (+2.55,
p = 0.056)

Non-farm capital falls with lost farm share

Remittance-amount effects on capital are
weak

Transition block (ordered logit)

Remittance receipt shifts households up the
sector ladder (+1.07, p = 0.065)

Baseline state persistence is strong in mixed
and non-farm states

Direct labor-loss terms are weaker than
baseline-state persistence

Follow-up reallocation (linear)

Stayer farm labor rises with lost farm share in
the adjustment block

Entrant farm labor contributes positively
where new entrants are present

Non-farm adjustment is more inertial and
more weakly tied to remittances

Structural fit summary

Strongest blocks: baseline, transition,
mechanism

Weakest blocks: migrant-count distribution
and entrant farm labor

Structural objective: Q(θ̂) = 0.0794
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← Back
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