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Abstract

This paper develops a general equilibrium macroeconomic model to rationalize
why large-scale cash transfers in low-income settings generate high multipliers with
little price inflation. We provide two mechanisms, slackness in local production and
openness to external trade, and show they have distinct policy implications. We cali-
brate the model to baseline data from a large-scale cash-transfer experiment in Malawi.
The calibrated economy lies on a slackness plateau where firms have substantial idle
capacity, muting the price response and generating a large local GDP multiplier. Within
this regime, the welfare-maximizing transfer design spreads transfers across more vil-
lages rather than concentrating them at higher per-household amounts. We also ex-
plore additional mechanisms that may shape transfer multipliers, with predictions
the Malawi endline can test directly.
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1 Introduction

Cash transfers have become one of the most widely used social safety net programs in the
developing world. Understanding the general equilibrium effects of these programs is es-
pecially important in low-income settings, where large-scale transfers impose significant
fiscal burdens. A growing body of empirical work has examined this question through
large-scale randomized controlled trials. What is surprising is that previous RCT studies
have found little evidence of price effects while finding positive local transfer multiplier
effects, where total consumption and income increase by more than the value of the trans-
fer (Cunha, De Giorgi and Jayachandran, 2019; Egger, Haushofer, Miguel, Niehaus and
Walker, 2022). Yet the structural mechanisms behind these patterns, and what they imply
for transfer design, remain unsettled.

What drives these small price effects? One possibility is that there is “slackness” in the
utilization of production inputs (Lewis, 1954), i.e., the labor markets in developing coun-
tries may feature perpetually dormant productive capacity due to market failure (Walker,
Shah, Miguel, Egger, Soliman and Graff, 2024). In this case, transfers can activate this dor-
mant capacity, allowing supply to expand with little increase in price. A second explana-
tion, which we call “openness”, stems from the macroeconomic literature that highlights
the importance of trade in determining local responses to shocks (Farhi and Werning,
2016). In a highly open village that is connected to and trades extensively with external
markets, the increase in demand from transfers can be met through increased consump-
tion of goods from outside the village. As a result, such a village would experience little
increase in local prices as external markets are able to act as an additional source of supply

to meet increasing demand.

The goal of this paper is to distinguish between these two competing explanations for the
limited price effects of cash transfers. This question is not only intellectually interesting
but also important for guiding transfer implementation, as the two mechanisms have
distinct implications for how cash transfers should be targeted and the potential risks in
scale-up. If slackness dampens price impacts and drives large multiplier effects, transfers
should be directed toward more isolated, demand-constrained areas where slack is likely
to exist. However, slackness also implies limits to scale-up: sufficiently large transfers
could exhaust slackness and trigger price increases. In this case, scaling by providing
smaller transfers that fall below the slackness threshold to more villages will lead to larger

aggregate welfare gains.

On the other hand, the policy implication differs significantly if openness drives the re-

sults. In this case, transfers should target less isolated areas, rather than more isolated
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areas, as villages with greater trade access can draw on a larger pool of external sup-
ply to meet rising local demand. An openness-dominated world also presents different
risks to scale-up. Rather than the risk that transfers are too large and overwhelm residual
slackness, the concern is that distributing transfers too broadly may eventually exhaust

external supply, triggering price increases with limited welfare gains.

In this paper, we develop a general equilibrium macroeconomic model that incorporates
both slackness and openness, which can be estimated using the results of an experimen-
tal evaluation of cash transfers that is currently being conducted. The model has sev-
eral features relevant to studying the quantitative importance of slackness and openness.
First, the model features a fully flexible price level in order to accommodate the impact of
cash transfers on prices and the (extreme) potential outcome that increases in money sim-
ply translate to increases in prices without any increase in production or consumption.
Second, there is inter-village trade, which enables external supply to absorb increased
demand. Additionally, the model incorporates slackness through what we call “demand-

constrained production,” where firms produce only when they have customers.!

Although slackness and openness imply different policy prescriptions, both likely oper-
ate to some degree. The key question is their relative quantitative importance. The model
provides insight that the size of the income multiplier of transfers is particularly infor-
mative to distinguish the two explanations. The intuition is straightforward—it comes
from the fact that with trade, consumption and income multipliers might not be identical.
In a world where slackness dominates, local firms can simply activate the dormant pro-
duction capacity to cater to higher demand triggered by the transfer. This would lead to
higher income for the local households, leading to a large income multiplier. In contrast,
when openness dominates, the increased demand is met primarily through foreign sup-
ply, leaving local incomes relatively unchanged. Thus, while both scenarios may generate
high consumption multipliers, slackness would yield much higher income multipliers.

We bring this model to baseline data from the GiveDirectly cash-transfer experiment in
Malawi, where transfers of approximately $550 per adult (100-150% of annual local GDP
in most treated villages) are delivered with timing randomized at both household and vil-
lage levels. We calibrate five household and firm parameters to four Malawi moments and
the marginal propensity to consume (MPC) from Egger et al. (2022). The calibrated econ-

'Imagine, for example, a grain miller. In a low-demand environment, they may only have a few cus-
tomers each day, and processing this grain may only take an hour or two of labor. However, because they
do not know when these customers will arrive, they must tend their shop the whole day. Should their
number of customers double, the miller could easily double their production. In this sense, the miller’s
production is completely demand-constrained.



omy indicates that the experimental sample lies on what we call the slackness plateau,
a regime in which non-agricultural firms operate with substantial idle capacity and the

price response is fully muted.

The model predicts a high GDP multiplier of 1.83 for the Malawi experiment, although
lower than the 2.58 reported by Egger et al. (2022) for the comparable Kenyan exper-
iment. The welfare-maximizing transfer design spreads transfers across more villages
rather than concentrating them at higher per-household amounts, because pushing per-
household intensity beyond the slackness plateau threshold delivers diminishing wel-
fare gains as local prices begin to rise. We also propose a candidate explanation for the
gap between the model’s prediction and the Kenya estimate. Transfer-induced demand
draws labor from agriculture into non-agricultural production, but a competition exter-
nality among non-agricultural producers, who compete for the same pool of buyers by
staying open longer, depresses the aggregate marginal product of that labor. The implied
reallocation is too small to be identified in the existing experimental data, but the Malawi
endline may be used to measure cross-sector labor reallocation directly and to test the
model’s prediction.

Related Literature This paper highlights the opportunity for productive collaboration
between experimental results and a structural, general equilibrium macro model. Our
model allows us to leverage the experimental moments to generate quantitative compar-
isons between the strength of channels and benchmark the aggregate impacts of various
potential policies. In doing so, we contribute to a growing literature in macroeconomic
development that integrates experimental data with structural modeling to study the gen-
eral equilibrium effects of development policies (Todd and Wolpin, 2006; Akcigit, Alp and
Peters, 2021; Buera, Kaboski and Townsend, 2023; Fujimoto, Lagakos and VanVuren, 2023;
Lagakos, Mobarak and Waugh, 2023).

We provide an explanation for the large fiscal multipliers in low-income settings, which
has been documented in several field experiments (Cunha et al., 2019; Egger et al., 2022;
Banerjee, Faye, Krueger, Niehaus and Suri, 2023; Mendes, Miyamoto, Nguyen, Pennings
and Feler, 2023). While slackness in production has been proposed as one explanation
(Walker et al., 2024), we introduce openness as an alternative channel and develop a

model that enables a quantitative comparison between these mechanisms.

This paper is also related to the macroeconomic literature estimating the local and aggre-
gate fiscal multipliers using regional variations (Nakamura and Steinsson, 2014; Ramey

and Zubairy, 2018; Hazell, Herreno, Nakamura and Steinsson, 2022). Since cash transfers
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in our setting are purely external injections without an offsetting reduction in spending
in other regions, they offer a clean setting for estimating multipliers. We use the observed
multipliers as a tool to isolate the underlying mechanism behind the price effects of fiscal

stimulus.

2 Model

There are an arbitrary number of villages N, each populated by a unit measure of house-
holds. Households split their time between working in agriculture and producing their
unique variety of non-agricultural good. Each household consumes an aggregate con-
sumption good created by combining agricultural goods and non-agricultural varieties

from all villages.

Preferences: Time is discrete. A household in village % (for “home") exhibits typical CRRA
preferences with respect to aggregate consumption C.

0 Ctlfp
u{C)Z) = )BT (1)
t=0

Aggregate consumption C'is created by combining agricultural goods C'4 and household-
village-specific varieties of non-agricultural goods Cy (i) (¢ is a household index) via

three constant elasticity of substitution layers.

First, non-agricultural household-village varieties are aggregated into village varieties via
a standard CES aggregator.

Crw = ( / Civ(i) 7 di) 7T )

Second, village varieties are aggregated with a constant elasticity of substitution oy.

9f

al oﬁ;l of~1
=1

Finally, the non-agricultural aggregate and agricultural goods are combined.

gg—1
a oa

C = [ Cy + (1)l |t @)

Trade Costs: Agricultural goods are freely traded at a fixed price (due to international
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markets) and serve as the numeraire. We denote the price of non-agricultural goods of
household i in village v as pn,(i). Villages face iceberg trade costs in their interactions
with each other. We denote the trade cost that village v faces when purchasing from vil-
lage w as 7,,, so that (for example) village v’s effective price of the household 7 in village

w’s good is Ty wPN,w ().

Saving and Budget: Households have access to a risk-free asset a that they can use to
save but not borrow (¢ > 0) that pays exogenous return R. We allow for the possibility
that R < 1 so that this represents a (net) costly saving technology. Their budget depends
on their consumption as well as their income / (discussed below) and a potential cash

transfer 7.

N
a + Z /h,va,v(i)CN,v(i) di+Cp=Ra+1+T (5)
v=1 @

where h is the home village of the consumer.

In order to match data on the aggregate marginal propensity to consume, we allow for
a share 6 of households to be entirely hand-to-mouth, choosing ¢’ = 0 each period,
rather than optimally smoothing consumption. Without this parameter, the model de-
livers MPCs much lower than those measured in cash transfer experiments and, conse-
quently, severely underpredicts multipliers.

Non-Agricultural Production: Our model of non-agricultural production draws from
Walker et al. (2024) who emphasize the possibility that production is "slack" in develop-
ing countries. We embed this concept in our model via a theory of "demand-constrained"
production.

Consider, as an example, a retailer operating in one of these villages. Despite attending
their shop or stall the entire day, this retailer may only have a handful of customers and
spend the day otherwise idle. Should their number of customers double, the retailer could
double production with no additional labor input, though they would require more inter-
mediate inputs. In this sense, the retailer’s production is entirely constrained by demand
(at least at the margin) and supply is slack.

At the same time, despite not needing all of their labor input to serve customers, the
retailer cannot costlessly allocate their time to some other use (e.g. agricultural production
in the context of the model). The exact arrival times of customers are unpredictable and,
if the retailer is not open when they arrive, they will be unable to serve them. Thus if the

retailer reduces their labor input by half and closes their business half the time, they can



also expect half the customers.? As a consequence, even if supply is slack, as above, the
retailer may not allocate time away from their business, and this slackness may persist

even in equilibrium.

To implement these ideas in our model, we begin with a simple linear production func-
tion. Each household is born with some fixed productivity z drawn from some (bounded)
distribution G(z). The household’s production technology uses a Cobb-Douglas combina-
tion of agricultural goods and the local non-agricultural aggregate as intermediate inputs
with share parameter w and converts < units of this combined input into a unit of the
household’s unique variety. For simplicity, we define ¢(z) = 1 so that 1'"“ Py ¢(2) is the
cost-minimizing per-unit cost of production for a z-type household in village v (Py , is
the CES ideal price index for the village’s aggregate non-agricultural good). Profits at a
given quantity-price (¢, p) combination are then given by

7(p,q) = pq — Py ,c(2)q (6)

Although the household would like to produce as much output as possible, it faces two
restrictions. First, each household is only able to serve g customers per unit of time so that
quantity cannot exceed ¢ly where [y is the amount of time allocated to non-agricultural

production.
(1) < gl (i) )

Second, the household is constrained by demand for its good and cannot sell more than
the quantity demanded at a given price. Within each period, time flows continuously and
each buyer visits the local non-agricultural market exactly once. In reality, not every con-
sumer visits every village market, but we can think of trade between villages as occurring
through traders who inherit their destination market’s preferences and visit each village
once per period.

The arrival times of buyers are idiosyncratic, unpredictable (from the perspective of the
household engaged in production), and uniformly distributed in time across the period.?
Upon arrival, buyers can only purchase from firms that are currently open so that a firm
that is open for a fraction [ (i) of the period is therefore found open by a fraction [y (i) of

buyers.

?In reality, demand is somewhat predictable and the ability to close during the least productive hours
suggests that this elasticity could be less than unity. Still, we will maintain the assumption of unit elasticity
for simplicity

3For local consumers, the timing of market visits is shaped by their own agricultural and domestic tasks.
For traders, it is shaped by travel logistics.



Conditional on finding firm ¢ open, a buyer allocates spending across available varieties
according to their CES demand described in (2). We assume that a household who spends
share [ (i) of their time in non-agricultural production has their firm open for share i (¢)
of the period, with the exact opening hours distributed randomly and uniformly through-
out the period. Thus the share of goods/firms available to a buyer is independent of their
arrival time. Each buyer therefore spends share py (i)' ™7/ [ In(j) pno(j)7dj of their

total village-v non-agriculture spending on firm ¢ (cond1t10nal on ¢ being open).
Since a fraction Iy, (i) of buyers find firm ¢ open, aggregating across all buyers gives

SN’U
pNv )1igdj

N
=Y / SN Lo (1) di )

where sy, is the share of income spent by households in village w on non-agricultural

qn (1) = Inw(?) pro(2) 77 Tival (8)

goods from village v so that Sy, is total spending on v’s non-agricultural goods.*

This demand curve captures both key features of slackness described above. If the house-
hold reduces its labor input (hours open) by half, demand for its goods falls by half be-
cause fewer buyers find the firm open. Equation (7) captures the other key feature: if
the optimal quantity ¢y (i) is below gl (7), the household can accommodate increases in
demand (i.e. increases in Sy ,) without additional labor input.

Agricultural Production: Agricultural production is comparatively simple. Each house-
hold operates a decreasing returns-to-scale agricultural production technology with com-
mon productivity A that takes only labor as an input. Agricultural production is then
given by

qap = /AZA,U(Z')V di (10)

i

and is sold at a price of unity under perfect competition.

Time Constraint and Income Maximization: Each household is endowed with one unit

of time and receives no utility from leisure so that their time constraint is given by

Inw(P) +1an(i) =1 (11)

“Expressions for these shares, in terms of parameters and prices, follow directly from the household’s
consumption optimization problem but are tedious and relegated to the appendix.




The income maximization problem of the household is then given by

max  7(pn,qn) + Al (12)

aNPNSIN LA

subject to (7) - (9) and (11), where the village and household indices v and i have been
suppressed for readability.

Typically in CES demand systems, the optimal price takes the form of a constant markup
over marginal cost. This is also the case here, under the condition that equation (7), which
dictates the maximum production of a household, does not bind. In the case where this
constraint is binding, the household simply increases its price (even beyond this markup)

in order to bring demand back down to its maximum production.

o w : w -7 SN —
) FEPRG) i GEPR.CR) T e o < 4

otherwise

(13)

Q==

(q 1lev iﬁiul "dj)

The household also equates the marginal product of agricultural and non-agricultural

labor (the latter of which depends on the chosen price p*).

SN’U
pN’U )l_gdj) (14)

Ay = (07 = PRoe(2) (0777
f le
Idiosyncratic Shocks and Income: Finally, we allow households to experience idiosyn-
cratic and symmetric shocks to both agriculture and non-agricultural productivity so that

a household’s total income with shock y is given by

I(y) = (m(pw,an) + Ala)y (15)

For simplicity, we specialize to the binary Markov case with transition matrix M and
normalize the high-productivity state to a value of y;, = 1 so that the low state reflects a
temporary, proportional productivity decline of y;.

Equilibrium: Though we relegate the formal definition of recursive competitive equilib-
rium to the appendix, it is worth describing the market clearing conditions. The first set
of conditions corresponds to the markets for the households” unique non-agricultural va-
rieties. The demand-curve constraint in equation (8) ensures the household will always
choose a pair (py, gv) that lies on their individual demand curve, conditional on perceiv-
ing aggregate demand correctly. Thus market clearing for non-agriculture simply requires



that perceptions of aggregate income align with reality.

L,(i) = (m(pi, an) + AL )y(0) (16)

Again, it is worth noting that while we have suppressed it for simplicity, the values on
the right-hand side of this equation can differ across villages and households — a fact we
emphasize by indexing the left-hand side by v and i.

Together, the household consumption optimization problem (described by 1-5), the house-
hold income maximization problem (described by 6-14), and the market clearing condi-
tion (described by 16) fully determine all endogenous variables in competitive equilib-

rium.

3 Qualitative Examples

How do slackness and openness affect the impact of transfers on local prices, output,
and consumption? Here we build some intuition using an example economy with N = 2
villages with one village corresponding to the treated village receiving cash transfers and
the other corresponding to control. For simplicity, we also assume that the control village
is large relative to the treated village, so the outcomes in the treated village have no impact

on prices in the control village.

We start from a baseline economy featuring no slackness and little amount of trade (due
to very high trade costs) and consider two changes. The first (the "Slack Economy") main-
tains the small amount of trade but introduces a positive amount of slackness. The sec-
ond (the "Open Economy") maintains the zero-slack assumption but reduces trade costs
to generate a substantial amount of trade.” Figure 1 compares the impact of cash transfers
on the treated village between the Slack Economy and the Baseline (column a) and the
Open Economy and the Baseline (column b). We vary the size of the transfer from 0 to 30
percent of average village income and plot the impact on local non-agriculture prices as
well as local real GDP, providing insight into how the impact of the transfer varies with
its size.

Beginning with column (a), which compares the impact of the transfer between the Slack
economy and the Baseline, we see that the presence of slackness substantially mitigates
the price impacts of the transfer. Though agricultural prices (not shown) do start adjusting

°It is important to highlight that these results come from a simplified economy with parameters chosen
essentially at random. A full calibrated model is introduced in Section 4.



Figure 1: Impact of Transfers on Slack vs Open Economies
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immediately, non-agricultural prices stay completely flat until the transfer is large enough
to overcome underlying slackness, at which point they also begin to appreciate. As a
result, local output increases dramatically up until the point where all slackness has been
eliminated. At this point, the GDP gains from further increasing the size of the transfer
fall off dramatically, though they are still positive as a result of the fact that even these

economies feature some non-zero amount of trade.®

Column (b) displays the same outcomes for the Open economy, compared to the Baseline.
As with slackness, openness mitigates the increase in local prices that occur as a result of
the transfer. Here, this occurs because competition with foreign producers lowers the ex-

tent to which locals can increase prices. As a result, the real value of the transfer represents

®A technical necessity to avoid an indeterminate local price level.

10



Figure 2: Consumption and Income Multipliers in Slack vs Open Economies
(a) Slack Economy vs Baseline (b) Open Economy vs Baseline
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a larger local demand shock and leads to a large increase in local output.

Differences between Slackness and Openness: The results in Figure 1 suggest that slack-
ness and openness operate similarly and can both explain the muted price effects ob-
served in past experiments. It is tempting to use this to conclude that distinguishing be-
tween the two is irrelevant other than perhaps as a curiosity. This, however, turns out not
to be the case. The two have very different properties that directly impact how potential

transfers should be structured to maximize their impact on welfare.

The distinction between the two is seen most clearly by comparing their impacts on local
multipliers. We focus in particular on the distinction between consumption multipliers
(the multiple by which local consumption increases in response to a transfer) and income

multipliers (the multiple by which local income increases). These are not necessarily iden-
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tical because each village produces a unique variety with differences in local and foreign
prices. Income depends entirely on local prices while consumption depends on both lo-
cal and foreign prices. In essence, there is something akin to a "terms-of-trade" effect that
separates the two.

Figure 2 displays how slackness (column a) and openness (column b) impact the local
consumption (first row) and income (second row) multipliers. To emphasize how these
multipliers vary with the size of the transfer, we plot the marginal (rather than average)
multiplier so that, for example, the value displayed at 30 percent represents the additional
consumption/income that would be gained from increasing the size of the transfer from
29 percent of GDP to 30 percent.

Compared to the baseline economy, both slackness and openness result in a large con-
sumption multiplier. That is, a larger increase in real consumption in response to any
given transfer size. The two do, however, make different predictions for how the multi-
plier varies with the size of the transfer. In the slack economy, smaller transfers have much
larger multipliers, but as the size of the transfer increases and eventually overwhelms the
underlying slackness, the multiplier falls closer to the baseline economy. The open econ-
omy, on the other hand, maintains a higher, positive multiplier even in the presence of
large transfers, highlighting the difference in what these two channels imply about the
extent to which transfers can continue to improve welfare as their size is scaled.

Unlike the consumption multiplier, the two channels impact the income multiplier in
completely opposite ways. That slackness increases the income multiplier is unsurprising
at this point and, for the same reasons as the consumption multiplier above, the increase
falls off dramatically as the transfers grow larger. What merits more explanation is that
openness decreases the income multiplier. The intuition for this is very classical; a higher
degree of openness means a lower marginal propensity to consume locally out of income,
decreasing the local multiplier for traditional Keynesian reasons. Though it is clear from
column (a), it is worth explicitly noting that the open economy’s larger consumption share
of foreign goods nevertheless leads the transfer to result in larger welfare/consumption
gains than in the baseline economy. This does, however, highlight another difference in
what these two channels imply for scale-up. Under openness, expanding the scope of
the transfer to include the foreign village would eliminate this advantage and reduce the

consumption gains.

Identification: The results of Figure 2 also demonstrate how the degrees of slackness
and openness can be pinned down in data. While both can explain flat aggregate sup-

ply curves and large consumption gains in response to transfers, the difference between
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(local) consumption and income multipliers distinguishes the two, with smaller differ-
ences pointing towards a larger role for slackness and larger differences pointing towards
a larger role for openness. In the following section, we develop a quantitative model cal-
ibrated to the Malawi GiveDirectly RCT to diagnose which explanation is quantitatively

dominant in the experimental sample.

4 Calibration and Quantitative Results

The goal of this section is to parameterize the model so that its baseline steady state
matches the moments observed in the Malawi GiveDirectly cash-transfer experiment, and
then to report what the calibrated model predicts about prices, output, and the income—
consumption multiplier gap under the treatment. Section 4.1 describes the calibration
procedure and reports the model fit. Section 4.2 reports the calibrated model’s baseline
predictions for the experimental treatment. Section 4.3 interprets the Malawi calibration
in terms of the degree of slackness and openness, and explains what the model’s predicted
multiplier means in light of Egger et al. (2022)’s (larger) point estimate.

4.1 Calibration Procedure

The model’s parameters fall into three sets. The first set is externally calibrated to stan-
dard literature values, including discount factors, elasticities, and productivity normal-
izations. The second set is computed directly from Malawi data, including the agricul-
tural expenditure share, the local input share, the iceberg trade cost, and the parameters
of the income process. The third set, governing household saving and firm pricing and
capacity, is jointly estimated by SMM to match five aggregate moments. Four moments
are from the Malawi data; one (the 27-month cumulative MPC) is borrowed from Egger et
al. (2022)’s estimates of the Kenya GiveDirectly experiment, since the Malawi experiment
is still ongoing at the time of writing.

Although all moments are jointly determined in equilibrium, we pair each parameter
with its most closely associated moment to build intuition. The five SMM-estimated pa-
rameters and associated moments are: the gross interest rate R (asset-to-income ratio);
the within-village variety elasticity o (Lerner markup); the unit production cost ¢ (non-
agricultural expenditure share); the hand-to-mouth share § (MPC, taken from Egger et
al., 2022); and the non-agricultural firm capacity ¢ (capacity-utilization rate, Malawi en-

terprise census).” All five moments are steady-state objects of the model, and the SMM is

’Section 4.3 explains why we identify g using the capacity-utilization rate rather than the GDP multiplier.
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Table 1: Externally Chosen Parameters

Parameter Description Value Source/Target

Normalizations

z Non-ag labor productivity 1.0 Normalization

A Agricultural TFP 1.0 Normalization

Preferences and technology

YA Ag returns to scale (DRS) 0.55 Chen et al. (2023)

CRRA Coefficient of relative risk aversion 1.1 Standard value

I} Discount factor 0.95 Standard value

Oan Ag/non-ag CES elasticity 2.0 Prior literature

oy Across-village CES elasticity 4.0 Price survey gravity regression

Data-matched structural parameters

a Ag expenditure share 0.258 Baseline household survey
Wnonag First-round local VA share of non-ag revenue  0.666 Enterprise census
Var(log y) Transitory income variance 0.5 Literature

Dhi Markov transition prob. (high — low) 0.25

Din Markov transition prob. (low — high) 0.25

T Iceberg trade cost 2.15 Home share = 0.666
Experimental design

Transfer amount Per-HH transfer / consumption 0.70 Chiradzulu PAP
Saturation Within-village HH receipt rate 1.0 Chiradzulu PAP

N Number of villages 6 RCT design

Nireated Number of treated villages 4 High-saturation arm

solved at the steady-state distribution. The model’s predicted GDP multiplier, a transition-
path object that does not enter the SMM objective, is computed post-estimation.

Table 1 reports the externally-calibrated and data-computed parameters. The top of the
table normalizes agricultural and non-agricultural productivity (A and z). The next block
lists preference and technology parameters taken from the existing literature; the discount
factor 3, CRRA, the agricultural returns to scale 4 (Chen, Restuccia and Santaeulalia-
Llopis, 2023), the across-village elasticity o, and the agricultural /non-agricultural elas-
ticity o,,,. The third block reports parameters computed directly from Malawi data. Those
moments are the agricultural expenditure share «, the local input share w, the iceberg
trade cost 7, and the parameters of the binary Markov income process. The bottom block
describes the experimental spatial design (N = 6 villages, four treated, per-household
transfer size 0.70, within-village coverage of 100%), which the model is going to replicate.

Table 2 reports the five SMM-estimated parameters alongside their target moments and
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Table 2: Estimated Parameters and Moment Fit.

Parameter Value Moment Data Model Source
R 0.995 Asset/income ratio 0.882  0.882 HH baseline
o 1.341 Lerner markup 0.746  0.746 Enterprise census
c 0.255 Non-ag expenditure share 0.742  0.742 -«
0 0.878 27-month cumulative MPC  0.93 0.93 Egger et al. Table C.I
q 4.82 Capacity utilization 0291  0.291 Enterprise census

the resulting model fit.> All five moments are matched exactly. The estimated hand-to-
mouth share is high (# = 0.878), consistent with the limited consumption-smoothing
technology available in low-income rural settings. The elasticity of substitution is low
(0 = 1.34), implying the markup defined as the firm’s price-cost margin ((p — MC)/p =
1/0 under CES) of roughly 0.75, which is high but plausible for retail and service firms
in this context. The implied firm capacity is ¢ = 4.82, well above the slackness-plateau
threshold (Section 4.3).

4.2 Model’s Predictions for the Malawi Experiment

With the calibrated model in hand, We solve the model’s 27-month transition path under
the experimental treatment and report cumulative outcomes. The experimental design
in the model matches the spatial design of the Malawi RCT (six villages, four treated,
within-village coverage of one, per-household transfer size 0.70), and the calibrated pa-
rameters are those reported in Tables 1 and 2. These headline numbers serve as the cal-
ibrated model’s pre-registered predictions for the Malawi endline, as they are generated
from the model calibrated to the baseline data, not fit to the (yet to be observed) endline

outcomes.

Table 3 summarizes the results. The model predicts a sizable GDP multiplier from the
experiment. The predicted GDP multiplier is 1.83, against Egger et al. (2022)’s estimate of
2.58 in a similar RCT in Kenya. The income-consumption multiplier gap is 0.092. Changes
in the non-agricultural price, the treated-village CPI, and the agricultural price are all

essentially zero.

The income—consumption multiplier gap of 0.092 is quite small. Recall from Section 3 that
the gap is the diagnostic that separates slackness from openness. A small gap supports

8The model overpredicts the agricultural income share (0.37 versus 0.23 in the data). The gap reflects the
model’s focus on the non-agricultural response to transfers; agricultural income composition is not a target.
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Table 3: Model Predictions for the Malawi Experiment

Quantity Prediction
Consumption mult. (nominal) 1.601
Income mult. (nominal) 1.693
Aggregate GDP multiplier 1.829
Income—consumption gap (nominal) 0.092
A Pron-ag (%) 0.000
ACPlreated (%) 0.000
AP,s (%) 0.000

Notes. Cumulative outcomes over the 27-month transition path under the Malawi RCT design (six villages,
four treated, within-village coverage of one, per-household transfer size 0.70). Consumption and income
multipliers are nominal and economy-wide.

the slackness interpretation, while a large gap would point to an openness role above
what the calibrated home expenditure share implies, or to a labor-reallocation effect with
a particular sign. In the next subsection, we investigate where the Malawi calibration is

located in the slackness/openness regimes.

4.3 The Slackness Plateau

The calibrated model’s response to the experimental treatment depends on two struc-
tural inputs. First one is the firm capacity g, which governs slackness. The second ons is
the home expenditure share, which governs openness. As illustrated in Section 3, three
outcomes could be used as diagnostics: the GDP multiplier, the change in CPI, and the
income—-consumption multiplier gap. Figure 3 reports each outcome (cumulated over the
27-month transition under the experimental treatment) with varying degree of firm ca-
pacity ¢, holding the home expenditure share at four representative values (0.20, 0.666,
0.78, 0.95).

Three regimes appear along the firm-capacity axis. In Regime I (g below approximately
1.33), steady-state production is already at full capacity; the transfer pushes prices up
sharply, the GDP multiplier is well below 1, and CPI rises. In Regime II (g approximately
1.33 to 2.33), steady-state slack exists but the transfer exhausts it; CPI peaks and then
declines, and the GDP multiplier rises with ¢. Regime III is what we call the slackness
plateau, where ¢ exceeds approximately 2.33. In this regime, the transfer never exhausts

capacity, and the three outcomes are flat in q.
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The home expenditure share governs openness independently of . It primarily moves
CPIL: more open economies (lower home expenditure share) absorb more of the transfer-
induced demand through imports, which dampens the local price response. The income—
consumption multiplier gap is the cleanest openness diagnostic: it is monotone in the
home expenditure share and approximately flat in ¢ within the plateau. The income-
consumption gap therefore separates slackness from openness once both are present in
the same calibrated economy (Section 3).

The model implies that the slackness plateau is where the baseline calibration sits on.
Above the threshold, no firm reaches its capacity ceiling at any point along the transi-
tion. The transfer-induced demand is therefore fully met through quantity adjustment,
and additional headroom in g is slack that the experiment never activates. The GDP mul-
tiplier saturates and becomes insensitive to g, ruling out the GDP multiplier as the iden-
tifying moment for g, since every value above the plateau threshold delivers the same
multiplier. We therefore identify ¢ using the capacity-utilization rate calculated from the
enterprise census. The calculated value is 0.291, drawn from a sample of 3,656 enterprises
in the Malawi study area. Operators are busy with customers only 29.1% of the time;
the remaining 70.9% are waiting for customers, providing direct evidence of slack. The
capacity-utilization moment varies smoothly in g on the plateau, and matching it to the
surveyed value of 0.291 yields ¢ = 4.82 (Table 2).

5 Optimal Policy

Given the Malawi RCT’s experimental design, is the experimental transfer welfare-maximizing,
or would a different split across villages and per-household intensities deliver a larger
welfare gain at the same cost?

We set the policy design space as a two-dimensional grid over village coverage h and
per-household transfer intensity v. The grid has six coverage levels from h = 1/6 to full
coverage h = 1 and eight intensities from v = 0.20 to v = 1.5 times steady-state house-
hold income, resulting in 48 (coverage, intensity) combinations in total. For each cell, we
solve a separate transition path of the calibrated model under the corresponding (A, v)
scenario. Consumption-equivalent welfare is calculated using the discounted utility of
treated-village consumption over a 50-period transition, net of the no-transfer baseline,
and total cost is the sum of transfers over villages and time. As a benchmark, the Malawi
RCT’s actual allocation is (h,v) = (2/3,0.70).

Figure 4 plots cost-effectiveness across the policy grid. The horizontal axis is village cover-
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Figure 3: GDP Multiplier, CPI Change, and Multiplier Gap with Varying Firm Capacity q.
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Notes. Each panel plots the cumulative outcome under the experimental transfer (vertical axis) against
g (horizontal axis) for four values of the home expenditure share (0.20, 0.666, 0.78, 0.95). The Malawi-
calibrated home expenditure share is 0.666.
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Figure 4: Cost-Effectiveness of (h,v) Allocations.
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Notes. Malawi high-saturation calibration. Color encodes AW/policy cost. The dashed white contour traces
iso-budget allocations through the Malawi RCT design at (h,v) = (2/3,0.70). Moving along the contour
from the RCT design toward (h,v) = (1.0, 0.5) raises cost-effectiveness at approximately fixed total cost.

age h, the vertical axis is per-household intensity v, and the color of each cell indicates the
welfare gain per unit of policy cost, with brighter (yellow) cells indicating higher cost-
effectiveness. The white circle marks the Malawi RCT at (h,v) = (2/3,0.70); the white
diamond marks the budget-constrained welfare maximum at (h,v) = (1.0,0.5) on the iso-
budget contour; the white star marks the unconstrained cost-effectiveness maximum at
the bottom-right boundary of the grid. The dashed white contour traces an iso-budget
locus, the set of (h,v) allocations whose total transfer cost equals that of the RCT design.
Within +10% of the RCT budget, cost-effectiveness rises as one moves along the contour
from the RCT design toward the diamond, which delivers a cumulative welfare gain of
14.33 against the RCT’s predicted gain of 11.48.

The 25% higher welfare in the optimal policy reflects two sources. First, additional cover-
age activates two previously untreated villages whose non-agricultural firms have slack
capacity, and each newly treated village adds a nearly independent welfare increment.
Second, reducing per-household intensity from 0.70 to 0.50 raises the marginal welfare

gain per dollar. Since marginal utility falls as consumption rises, a fixed total dollar amount
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delivers more aggregate welfare when spread across more recipients than concentrated
on fewer. Both effects push in the same direction on the slackness plateau, while nei-
ther incurs an inflation penalty. Both the actual RCT design to the full-coverage budget-
constrained optimum lies in the zero-CPI region, because per-household intensity (v) in
both cases stays below the level at which the transfer saturates slackness (about 0.85 of
steady-state income). Therefore, even at full coverage the capacity constraint within any

village remains slack.

Above this threshold, the policy ranking reverses. As per-household intensity rises to-
ward 1.5, CPI climbs into single and then double digits and the capacity margin that used
be absent reappears, and additional intensity trades welfare for inflation. Full coverage
at moderate per-household intensity is therefore the optimal combination of ~» and v un-
der the Malawi calibration. At the RCT budget, transfers are delivered most efficiently
by spreading them across all six villages, and further per-household scaling beyond the

saturation threshold trades welfare for CPI inflation.

6 Model Extensions

The baseline calibration of Sections 4 and 5 rests on two modeling choices. Labor real-
locates freely across sectors in response to the transfer, and the iceberg trade margin is
treated as pure leakage rather than as local non-agricultural income. We relax each in turn
here and examine whether the extended model can generate a higher multiplier consis-
tent with the CPI moment. Section 6.1 treats labor-reallocation friction; Section 6.2 treats

trade-income pass-through.

6.1 Labor Reallocation Channel

Section 4.3 reported that the calibrated model’s free-reallocation GDP multiplier under
the Malawi RCT design is 1.83, falling short of Egger et al. (2022)’s point estimate of 2.58.
Our model points to one candidate explanation: when households reallocate labor be-
tween agriculture and non-agriculture in response to the transfer, an externality among

non-agricultural producers depresses the aggregate marginal product of that labor.

The non-agricultural sector in our model produces under a random-shopping technol-
ogy. A non-agricultural firm’s expected revenue rises with the share of time the firm
is open, because longer hours raise the probability of being matched with a customer
who arrives at a random time. Individuals choose the hours allocated into agricultural

and non-agricultural production so that the marginal product of non-agricultural time
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Table 4: Model Predictions Under Two Labor-Reallocation Specifications.

Version A qg GDPmult ACPI(%) Y-Cgap Cmult Y mult
Free reallocation (main) 1.0 4.82 1.83 0.0 0.092 1.60 1.69
Zero reallocation 0.0 3.17 2.58 1.85 0.130 213 2.26

Notes. Free reallocation (A = 1) is the main calibration with full labor mobility between agriculture and non-
agriculture. Zero reallocation (A = 0) shuts down labor reallocation, holding labor at its steady-state allo-
cation during the transfer. Consumption and income multipliers are nominal; all multipliers are economy-
wide.

equals the marginal product of agricultural time. When the transfer hits, demand for non-
agricultural goods rises, every operator’s expected revenue rises, and operators reallocate

time toward non-agricultural production.

Each individual’s reallocation, however, lowers the customer-arrival rate per unit of non-
agricultural time for every other non-agricultural firm. This externality drives the ag-
gregate non-agricultural marginal product below what each firm perceives privately, so
the equilibrium reallocation toward non-agriculture is too high relative to the income-
maximizing level. Thus, with labor freely mobile, reallocation lowers total income relative
to a counterfactual in which labor is held fixed across sectors. This competition externality
is one reason behind the gap between the model’s free-reallocation multiplier (1.83) and
Egger et al. (2022)’s point estimate (2.58).

Table 4 reports two points along this dimension. Under the free-reallocation baseline (A =
1, full labor mobility between sectors), the model produces a multiplier of 1.83 with ¢ =
4.82 identified by the capacity-utilization moment. Re-calibrating the model with A = 0
(labor allocation fixed across sectors) and re-identifying g against Egger et al. (2022)’s 2.58
yields ¢ = 3.17; under this re-calibration the model matches the Kenya multiplier exactly.

Both values are above the slackness-plateau threshold identified in Section 4.3.

Figure 5 illustrates how the aggregate multiplier depends on the labor-reallocation speed
at fixed firm capacity (g = 3.17). Even a small reallocation friction (about A = 0.05) drops
the multiplier below 2.4. The income—consumption multiplier gap tracks the same dimen-
sion, rising from 0.092 at the free-reallocation end to 0.130 at the fully shut-down end, and
provides a second margin on which endline results can shed light.

How big is the reallocation that closes the gap? The reallocation magnitude implied by the
free-reallocation baseline (A = 1) is quite small: the model predicts roughly a one-hour-
per-week shift away from agriculture per treated household. Egger et al. (2022) report
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Figure 5: GDP Multiplier as a Function of the Labor-Reallocation Speed .
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Notes. At fixed ¢ = 3.17. Horizontal references at Egger et al. (2022)’s point estimate (2.58) and the free-
reallocation plateau value (1.83). The crossover near A = 0 is steep, so even modest reallocation closes most
of the gap.

a small, statistically insignificant point estimate on agricultural labor hours under treat-
ment, with a standard error of 2.3 hours per week. The reallocation channel is consistent
with the Kenya RCT, but the experiment lacks the power to identify it. The Malawi end-

line may be used to test the prediction directly.

If endline GDP, consumption, and income multipliers track 1.83, 1.60, and 1.69, the base-
line labor-reallocation specification is consistent with the data. Multipliers that overshoot
toward 2.58 with low CPI would prefer a slower reallocation. The reallocation magnitude
itself, agricultural-hours change in the treated villages relative to controls, is a direct test
of the underlying mechanism.

Figure 6 repeats the cost-effectiveness exercise of Section 5 under zero labor reallocation,
with ¢ = 3.17 recalibrated to match Egger et al. (2022)’s 2.58. The welfare-maximizing
allocation remains at (h,v) = (1,0.5), full coverage at intermediate per-household inten-
sity. The shape of the cost-effectiveness surface is preserved regardless of the introduc-
tion of the labor reallocation channel. The coverage-vs-intensity asymmetry that drives
Section 5’s finding is therefore a feature of the slackness plateau rather than of the reallo-

cation specification.
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Figure 6: Cost-Effectiveness of (h,v) Allocations Under Zero Labor Reallocation.
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Notes. A = 0, with ¢ = 3.17 recalibrated to match Egger et al. (2022)’s GDP multiplier of 2.58. The welfare-
maximizing allocation remains at (h, v) = (1,0.5), identical to the baseline result of Section 5.

6.2 Trade-Income Pass-Through

The baseline model’s iceberg trade cost 7 implies that shipping one unit of a non-agricultural
good across villages requires more than one unit to be produced, with the extra share
melting in transit. The baseline calibration treats the melted share as pure leakage. A nat-
ural alternative is to interpret the iceberg margin as transport, distribution, and storage
activity that takes place in the exporting village and pays local non-agricultural work-
ers as a byproduct. The trade-income share ¢ governs the fraction of the iceberg margin
captured as local non-agricultural income. Pure leakage (¢ = 0) is the baseline; full pass-
through to the exporting village (¢ = 1) is the upper bound.

Table 5 reports the model’s predictions under pure leakage and full pass-through, with
firm capacity g recalibrated at each value to satisfy the capacity-utilization moment. Un-
der full pass-through, the GDP multiplier rises to 2.58 at firm capacity 3.05, closing the
entire gap to Egger et al. (2022)’s point estimate. The income—consumption multiplier gap
rises to 0.141, and the consumption multiplier rises to 1.893. The mechanism is straight-
forward. Under full pass-through, demand from treated villages that leaks to neighbor-
ing villages now generates non-agricultural income there, which raises aggregate non-
agricultural production and hence the multiplier.
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Table 5: Sensitivity of Model Predictions to the Trade-Income Share ¢.

Version 0] ¢ GDPmult ACPI(%) Y-Cgap Cmult
Baseline (¢ = 0) 0.0 4.82 1.83 0.00 0.092 1.60
p=1 1.0 3.05 2.58 12.62 0.141 1.89

Notes. ¢ is the share of the iceberg trade margin that returns to the exporting village as local non-agricultural
income; ¢ = 0 is the baseline (iceberg costs are pure leakage); ¢ = 1 is full pass-through. Each row recal-
ibrates ¢ independently to satisfy the capacity-utilization moment. Consumption and income multipliers
are nominal and economy-wide.

Full pass-through, however, produces substantial price effects in the treated villages. The
same exercise that delivers the 2.58 multiplier produces a 12.62% rise in the treated-village
CPI, against Egger et al. (2022)’s observation of zero inflation. The pass-through that
closes the multiplier gap also routes a much larger share of demand into binding firm
capacity, raising prices. If the Malawi experiment also finds muted price effects, the trade-
income channel at this magnitude would therefore be inconsistent with the experimental

outcomes, hence should not be viable mechanism behind the experiment.

The exercise narrows the menu of structural channels that can close the multiplier gap
without violating the CPI observation. Labor reallocation closes the gap with approxi-
mately zero CPI change at A = 0 and ¢ = 3.17. Trade-income closes the gap with 12.62%
CPI change at ¢ = 1 and ¢ = 3.05. The CPI moment therefore discriminates between the
two channels at their gap-closing values, and points toward labor reallocation. A more
disaggregated trade-income calibration anchored in the Malawi enterprise census can
sharpen the bound; the upper-bound ¢ = 1 case is sufficient to rule out the channel at
this stage.

7 Conclusion

Cash transfers in low-income economies operate through two distinct channels, slackness
in non-agricultural production and openness to inter-village trade. We develop a general-
equilibrium model that incorporates both channels and calibrate it to baseline data from
the Malawi cash-transfer RCT, with one moment from a comparable Kenyan experiment
of Egger et al. (2022). The calibrated economy lies on the slackness plateau, where the
price response of the slackness channel is fully muted. Within this regime, the welfare-
maximizing transfer design spreads transfers across more villages rather than concentrat-
ing them at higher per-household amounts. Coverage and intensity are not substitutes on

the plateau; each additional treated village adds a nearly independent welfare increment,
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while pushing per-household intensity beyond the plateau threshold delivers diminish-

ing welfare gains as local prices begin to rise.

The gap between the model’s predicted multiplier and the larger one reported by Egger
et al. (2022) for a comparable Kenyan transfer experiment admits a candidate structural
interpretation in terms of the speed of labor reallocation across sectors. The model points
to a competition externality in non-agricultural production under which transfer-induced
demand pulls labor toward non-agricultural work at a rate that depresses the aggregate
marginal product of that labor. The implied reallocation magnitude is small enough to fall
within the standard error band of the Kenyan estimates and is therefore not identifiable
on those data. The Malawi endline may be used to measure cross-sector labor reallocation
directly and to test this prediction.

The model commits to specific, falsifiable transition-path predictions for the Malawi end-
line. The income-consumption multiplier gap, read alongside the GDP multiplier and
CPI, discriminates among mechanisms; a joint departure of these measures from the cal-
ibrated baseline points to which structural force is mis-specified. Two natural extensions
of the framework are dynamic transfer designs that exploit the time profile of the multi-
plier and geographic generalizations that loosen the home-expenditure-share assumption
in settings where the openness channel is more likely to bind.
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