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Abstract

This paper studies the local and aggregate effects of cash transfers in developing countries, and
how both change as the cash transfer program scales up. We build a two-region New Keynesian
small open economy model and calibrate it to rich pre-treatment microdata from an ongoing cash
transfer experiment in Malawi. The model implies a local multiplier on temporary transfers of about
one, which depends on price stickiness, the share of liquidity-constrained households, and home
bias in consumption. Spillovers to the rest of the country are negative under Malawi’s restricted
international capital mobility and parallel exchange rate regimes, as cash transfers appreciate the
real exchange rate and reduce exports. Consequently, the aggregate multiplier is less than the
local multiplier. As the program scales up, the local multiplier converges toward the aggregate
multiplier, so a scaled-up program may have smaller multipliers than micro-level estimates suggest.
However, with unrestricted capital mobility, spillovers can be positive, especially under a fixed
exchange rate. These results highlight the importance of the macroeconomic policy environment
for aggregate multipliers and the effects of scaled-up transfer programs.
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1. Introduction

Cash transfers are a key policy tool to reduce poverty and provide economic stimulus, and
have been increasing in scale and popularity. For example, GiveDirectly, an international non-
governmental organization, has provided large temporary cash transfers, typically close to 100% of
per capita GDP, to more than 1.5 million poor people in treated regions of developing countries and
plans to expand. As these programs scale up, it is important to understand their macroeconomic
effects, both in treated regions receiving the transfer and through spillovers to the national economy
via general equilibrium mechanisms.

Although there is a large empirical literature on the micro effects of cash transfers through
randomized controlled trials (RCTs) at the individual level, much less is known about their macroe-
conomic impacts. One exception is the RCT studied by Egger et al. (2022), who estimate a large
positive impact of GiveDirectly cash transfers on local GDP in Kenya. However, local RCT esti-
mates do not directly reveal how local effects translate into aggregate effects, or how these effects
change as programs scale up. When the treated region is geographically small, aggregate variables
such as the exchange rate and interest rates are largely unaffected. As the program expands, the
general equilibrium effects operating through these aggregate variables become increasingly impor-
tant and may depend on the broader macroeconomic environment, including capital mobility and
the exchange rate regime. Thus, RCTs alone cannot determine the aggregate effects of scaled-up
cash transfer programs or even the direction of spillovers to untreated regions.

In theory, the macroeconomic effects of cash transfers depend on how households spend the
transfers and how the economy adjusts in general equilibrium. If transfers are spent on locally
produced goods and prices are sticky, they can have large positive effects on local output. In
contrast, if transfers are largely saved, spent on imported goods, or absorbed by higher prices, their
effects on local output may be small. Moreover, as externally-funded transfers scale up, external
adjustment through the exchange rate and international capital flows is likely to become more
important.

This paper uses a dynamic stochastic general equilibrium (DSGE) model, calibrated to Malawi,
to investigate the short-run macroeconomic effects of temporary cash transfers in developing coun-
tries and how these effects change as programs scale up. We focus on the impact multiplier, defined
as the change in real GDP per unit of real transfer in the first year, for both the local (treated-
region) response and the aggregate (national) response. First, we characterize the determinants

of the local effects of cash transfers. Second, we analyze the aggregate multiplier at the national
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level, which combines the local response with spillovers to the rest of the economy, and show how
the macroeconomic policy environment, particularly the exchange rate regime and capital mobility,
shapes the aggregate multiplier. Finally, we simulate how both multipliers change as the transfer
program scales up from a small treated region to the national level.

More specifically, our model is a two-region New Keynesian small open economy model aug-
mented with a rest-of-the-world (ROW) block that pays a cash transfer to residents of the treated
region. Besides nominal rigidities, our model incorporates key features of developing economies at
the household and macro levels. At the household level, the model includes two types of households,
one of which is liquidity-constrained and consumes all of its income each period in a hand-to-mouth
fashion. At the macro level, our model includes exchange rate controls and a debt-elastic interest
rate wedge that restricts international capital flows (Schmitt-Grohé and Uribe (2003) and Garcia-
Cicco et al. (2010)). To capture Malawi’s large parallel exchange rate premium, around 150% above
the official rate as of late 2025, we enrich the model to feature a parallel exchange rate. We model
this as an implicit tax on foreign-currency inflows, whereby exporters and GiveDirectly receive the
less favorable official exchange rate when converting US dollars into Malawian Kwacha. We note
that depending on parameter choices, our framework nests a neoclassical benchmark (flexible prices
and no hand-to-mouth households), a Keynesian one (sticky prices and hand-to-mouth households),
and a range of macroeconomic policy environments spanning from restricted to unrestricted capital
mobility and fixed to flexible exchange rates.

We discipline the model’s parameters by exploiting rich microdata from an ongoing RCT in
Malawi. The detailed data from surveys of households and enterprises allow us to measure the
degree of home bias in consumption and the share of hand-to-mouth households, and provide
information on the degree of price stickiness. We then consider a temporary transfer that captures
the ongoing large one-time cash transfer from GiveDirectly to households in the Chiradzulu district
of Malawi.

Our first main finding is that the local output multiplier in the baseline calibration is 1.08, i.e.
if a treated region receives US$1 more in real cash transfers, its real output increases by about
US$1.08 in the first year. Our analysis suggests that the local multiplier depends crucially on the
fraction of hand-to-mouth households, the degree of price stickiness, the strength of home bias in
consumption in the treated region. These parameters determine the strength of the local demand
channel. In Malawi, our calibration suggests that around 95% of the households in the treated region

are hand-to-mouth, prices adjust little to changes in demand, and around 57% of consumption is
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sourced locally (the rest is imported or sourced from the rest of Malawi). Our local multiplier of
close to one is smaller than the 2.58 estimated by Egger et al. (2022) in Kenya, despite a calibration
favorable to Keynesian mechanisms. Our model cannot generate a local output multiplier close to
2.5 without a consumption home bias parameter of around 0.75, which is difficult to support using
Malawian microdata. As the treated region is small, such as a village or district accounting for less
than 1% of Malawi’s GDP, open economy features such as the exchange rate regime and capital
mobility do not affect the size of the local multiplier.

Our second main result is that the aggregate cash transfer multiplier in Malawi is lower than
the local multiplier and a scaled-up transfer program has smaller aggregate and local impacts than
village-level estimates suggest. Specifically, the aggregate multiplier is 0.72, i.e. real national output
increases by $0.72 for each $1 of real transfers to the treated region. This is smaller than the local
multiplier of 1.08, implying that a $1 transfer reduces output in the control region by $0.35. There
are two opposing mechanisms affecting the size of the spillovers to the rest of Malawi (the control
region). First, transfers raise demand for the control region’s tradable goods, creating a positive
spillover. Second, the foreign currency inflow can appreciate the real exchange rate and reduce net
exports, creating a negative spillover. This second channel is sensitive to the exchange rate regime
and capital mobility. Under our baseline calibration for Malawi with severely restricted capital
mobility, the real exchange rate appreciates substantially, causing the negative spillover mechanism
to dominate. With the parallel exchange rate regime, the foreign exchange inflow from transfers
reduces the parallel exchange rate premium, lowering the implicit tax on exporters and attenuating
the fall in exports. However, this effect only partially offsets the negative spillovers, leaving the
aggregate multiplier lower than the local multiplier.

As the program scales up and the treated region becomes larger, the local effects of transfers be-
come increasingly sensitive to the macroeconomic policy environment. As the program approaches
the national scale, the local multiplier converges toward the aggregate multiplier. Moreover, as-
suming that poorer regions are prioritized for transfers, we find that the aggregate multiplier falls
as the program scales up. The reason is that scaling up reduces the share of liquidity-constrained
households in the treated region, making transfers less targeted toward these households, which
in turn reduces the aggregate multiplier. Together, these mechanisms lead to a substantial fall in
both the local and aggregate multipliers in Malawi. For example, if the program were scaled up
to treat 15% of the population, the local multiplier would fall to 0.86 and the aggregate multiplier

to 0.40. Our counterfactual also demonstrates that local multipliers measured in an RCT may

3



overstate the short-run local effect of a scaled-up temporary cash transfer program in an economy
with restricted capital mobility. At the same time, scaled-up cash transfers can still have sizable
effects on national GDP growth, because the transfers themselves are large relative to GDP. For
example, in Malawi, our model suggests that scaling up the ongoing cash transfer program to 10%
of GDP could boost national GDP growth by about 4 percentage points.

Since the restricted capital mobility and the parallel exchange rate are specific to Malawi’s con-
text, we extend our analysis to study how our results change across macro-policy environments. We
find that when households have access to international borrowing and saving, as in an economy like
Kenya, spillovers are positive and the aggregate multiplier is larger than the local multiplier. Intu-
itively, for a temporary transfer, the real exchange rate appreciation is smaller under unrestricted
than under restricted capital mobility, so exports fall by less, and the positive demand spillover
effect dominates. If the nominal exchange rate is fixed, the real appreciation is even smaller, raising
the aggregate multiplier. Thus, in these macroeconomic environments, scaling up transfer programs

can have substantially larger positive effects on the aggregate economy than in Malawi.

Related literature. Our paper contributes to a small but growing literature on the macroeconomic
impacts of cash transfers in developing countries. Several recent papers estimate the short-run
effects of cash transfers on the local economy in developing countries, usually finding a local transfer
multiplier substantially above one (e.g., Egger et al. (2022), Gerard et al. (2021), and Mendes et al.
(2026)).! Unlike these empirical papers, we simulate the local and aggregate multipliers in a general
equilibrium model.

Second, our model-based analysis of cash transfers is complementary to two other papers in
this issue, Kim and VanVuren (2026) and Buera et al. (2026), both of which study the same
GiveDirectly RCT in Malawi but from different theoretical starting points. Kim and VanVuren
(2026) model local cash transfer multipliers using an alternative slack-based mechanism where
prices are flexible. They also predict a local cash transfer multiplier similar to ours: slightly above
one with little inflation. However, in their paper, output rather than prices rise because marginal

costs are constant due to spare capacity, whereas in our paper, price increases are constrained by

!There is a larger literature that uses cross-sectional variation across US states and municipalities to estimate the
local effects of government spending and transfers, including Chodorow-Reich et al. (2012); Nakamura and Steinsson
(2014); Pennings (2021). Our paper also relates to a large empirical literature estimating the macroeconomic impact
of fiscal policies in the aggregate time series for advanced countries (Ramey (2019), Auerbach and Gorodnichenko
(2016); Ramey and Zubairy (2018); Miyamoto et al. (2018)), and for developing countries (Kraay (2014), Sheremirov
and Spirovska (2022) and Bracco et al. (2021) among others.
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price stickiness and indexation. The mechanism in Kim and VanVuren (2026) is also related to
that in Walker et al. (2024), which is motivated by an earlier RCT in Kenya.? Kim and VanVuren
(2026) also distinguish between slack and openness, which can produce similar price responses, and
find evidence in favor of slack. Buera et al. (2026) study a heterogeneous-agent model with flexible
prices and financial frictions, where a transfer affects output and consumption through real forces
such as relaxed working-capital constraints, occupational entry, and migration. Apart from the
different mechanisms, a key difference between our paper and these two papers is that they focus
on local impacts, whereas we also simulate aggregate multipliers, scale-up impacts and the role
of the macroeconomic policy environment. To our knowledge, our paper is the first to study how
open-economy features—including restricted international capital mobility and fixed and parallel
exchange rate regimes—shape local and aggregate cash transfer multipliers as programs scale up
in developing countries. When the end-line survey data become available, evidence on output,
consumption, wages, and other outcomes can be used to assess the empirical importance of these
different mechanisms.

We also contribute to a small literature studying the aggregate effects of foreign aid in developing
countries using structural models. For example, Berg et al. (2010) and Berg et al. (2015) study how
foreign aid to the government affects the aggregate economy in a New Keynesian model adapted
to low-income countries. Bangara (2019) uses a New Keynesian model to study the implications of
foreign exchange constraints for the aggregate economy in Malawi. Unlike these papers, our paper
studies direct cash transfers that do not flow through the government budget and connects their
local effects to their aggregate effects.

Finally, our paper contributes to the policy debate on whether foreign exchange inflows and fiscal
expansions in developing countries appreciate the real exchange rate and harm competitiveness. Our
mechanism is in line with the findings of Miyamoto et al. (2019), who document that government
spending shocks tend to appreciate the real exchange rate in developing countries. However, the
empirical literature on the response of the real exchange rate to fiscal policies is not settled. For
example, Jarotschkin and Kraay (2016) find no evidence of a short-run appreciation following
foreign aid disbursements.

The paper proceeds as follows. We first describe the context of Malawi to motivate our modeling

choices in Section 2. In Section 3, we present the model in detail. Section 4 discusses the calibration

2Murphy (2017) also includes a model of slack, though in a high-income setting designed to explain spending
multipliers.



of our model to Malawi. Section 5 characterizes the determinants of the local multiplier along with
a quantitative prediction in our full model for Malawi. We study scaled-up transfers in Malawi in
Section 6. We then extend the analysis of the aggregate multiplier to study how it varies across
different macroeconomic environments, including one intended to capture an economy such as
Kenya, in Section 7. Section 8 discusses extensions and robustness under alternative calibrations.

Section 9 concludes.

2. The GiveDirectly RCT and Malawi’s Macroeconomic Environment

2.1. The GiveDirectly RCT

The context for our paper comes from the ongoing cash transfer RCT in the Chiradzulu dis-
trict of Malawi run by the non-governmental organization GiveDirectly. GiveDirectly also has the
ambition to reach every poor person in Malawi and to do so in other countries as well, making
studying the effects of scaling up particularly relevant.?> We exploit data from the Chiradzulu
baseline surveys, conducted pre-transfer, to calibrate the model.

Chiradzulu is one of Malawi’s 28 districts, with a population of about 450,000 people spread
across 10 Traditional Authorities (TAs, a type of subregion). Transfer recipients receive around
US$550 per adult via mobile money: a small US$50 test payment followed by a US$500 main
transfer. The transfer per recipient is large: approximately equal to 100% of Malawi’s annual GDP
per capita. The total transfer amount is a modest 0.5% of the national economy—similar in size to
Brazil’s Bolsa Familia—but is large relative to the economy of the treated area. The total amount
of transfers corresponds to roughly 30% of GDP in Chiradzulu as a whole and approximately 70%
of GDP in the treated villages. The scale of the intervention is therefore much larger than in most
cash transfer RCTs.*

We also utilize information from an earlier GiveDirectly RCT in the Khongoni subdistrict of
Malawi with 70,000 recipients. The payment size was similar in Khongoni and Chiradzulu. The
Khongoni study provides complementary evidence on household marginal propensities to consume
and on the behavior of local prices, which we use to calibrate the hand-to-mouth share and to

motivate the price-stickiness assumption.

3GiveDirectly seeks to reduce poverty by giving large unconditional cash transfers directly to poor people. It also
operates outside Malawi, reaching over 1.6 million people in 15 countries.

4For comparison, Egger et al. (2022)’s Kenyan cash transfer RCT in Siaya county operated on a treated area of
similar size to Chiradzulu, but transfers were more narrowly targeted, resulting in a transfer of 15% of village-level
GDP in treated villages and only about 5% of county GDP.
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2.2. Malawi’s Macroeconomic Context

Malawi is one of the world’s poorest countries with roughly 75% of Malawians living below the
$3-a-day PPP poverty line, and GDP per capita of around $600 (averaged over the past three years).
Nearly two-thirds of households work in agriculture, mostly rain-fed subsistence farming, with raw
tobacco and other primary commodities accounting for the bulk of exports. Malawi imports most
of its fuel, fertilizer and manufactured goods with a persistent structural trade deficit: over the last
five years, exports and imports have averaged roughly 11% and 31% of GDP, respectively.

Five features of Malawi’s macroeconomic environment motivate our modeling choices.

Price setting behavior. First, survey evidence suggests that firms’ prices respond only weakly to
local demand shocks. According to the Chiradzulu enterprise survey, only about 20% of firms
report they would change their price if demand doubled or halved. In the same survey, when
firms are asked why they expect prices to rise, over 75% cite general inflation while only 1% cite
local customers getting richer. This suggests that firms perceive their pricing to be determined by
aggregate inflation rather than idiosyncratic local demand. In the earlier Khongoni RCT, village
prices moved almost one-for-one with aggregate prices despite a very large local transfer shock, as
plotted in Appendix Figure B5. This observation is consistent with the findings of Egger et al.
(2022), who also find almost no evidence of inflation in the Kenyan villages that receive cash
transfers. At the same time, the weak response of prices to local demand does not imply that
prices are fixed in Malawi. In the data, Malawi’s headline CPI inflation was around 30% in 2024,
and annual inflation is highly persistent, with an autocorrelation near 0.8, which is roughly twice
that of the United States (Appendix Figure B7). The same Chiradzulu enterprise survey also
indicates that the average age of a price is only 4.4 months, implying a quarterly probability of
price change of about 50%, which we use to discipline the probability of price reset in Section 4.
These patterns, i.e., prices reset frequently and largely track national inflation but respond little
to local demand, motivate our modeling choice. A fraction of firms reset prices optimally in each
period, while a rule-of-thumb fraction resets prices based on the previous period’s national reset
price and inflation. This setup corresponds to New Keynesian price setting a la Calvo with a
large share of rule-of-thumb inflation indexers. We note that while Calvo price setting with rule-of-
thumb indexation may be a stylized representation of price setting in Malawi, it captures the most
important fact in our setting, supported by the evidence from the Chiradzulu enterprise survey: an

increase in demand primarily increases quantities rather than prices in the short term.



Hand-to-mouth households. Second, most households in the treated region are hand-to-mouth con-
sumers. In the Chiradzulu household surveys, almost 95% of respondents are hand-to-mouth,
defined as holding less than US$30 in liquid savings. This threshold corresponds to one-twentieth
of gross national income (GNI) per capita, or a few weeks’ income.® Using the same threshold for
Malawi as a whole yields a national hand-to-mouth share of about 63%. The lower hand-to-mouth
share for Malawi as a whole is plausible, since Chiradzulu is poorer than the rest of Malawi. A very
high hand-to-mouth share is consistent with a marginal propensity to consume (MPC) of close to
one from large one-time transfers in Khongoni subdistrict (Appendix Figure B6). It is also intuitive

since high inflation quickly erodes the value of transfers saved as mobile money.

Parallel exchange rate. A third distinctive feature of Malawi’s macroeconomic environment is the
large parallel exchange rate premium, one of the highest in the world. Although Malawi officially has
a floating exchange rate regime with inflation targeting, in practice it has a “stabilized exchange
rate regime” (IMF (2025)) where the Reserve Bank of Malawi (RBM) fixes the exchange rate
below its market rate and restricts foreign exchange trading. Households, firms, and importers who
cannot access foreign exchange through the official window turn to the parallel market. Exporters
and GiveDirectly must purchase Malawian Kwacha (MWK) at the official rate, which effectively
subjects them to a large tax. As plotted in Figure 1, in the last quarter of 2025, the parallel rate
was around MWK 4,500/USD against an official rate near MWK 1,700/USD, implying a premium
of approximately 150%. The official rate is highly persistent and adjusts only gradually toward
the flexible parallel rate. We formalize this managed adjustment in Section 3.8 with a first-order

autoregressive crawl rule for the official rate, while allowing the parallel rate to adjust flexibly.

Fiscal and Monetary Policies. Malawi’s fiscal position is in debt distress. Total public debt is about
80% of GDP, deficits run 10% of GDP, and the Reserve Bank of Malawi has historically financed a
share of these deficits, contributing to 25-30% inflation (IMF (2025)). Fiscal-monetary coordination
of this kind is often described as fiscal dominance and may be at odds with the inflation-targeting
Taylor rules commonly used in New Keynesian models. Nevertheless, we adopt a conventional
inflation-targeting Taylor rule for tractability and comparability with the international business

cycle literature, as well as macroeconomic literature for Malawi such as Bangara (2019). We

51/20 of GNI per capita is a cutoff used in the Global Findex question on the ability to come up with emergency
funds. This cutoff has been used by Bracco et al. (2021), Mendes et al. (2026) and Mendes and Pennings (2025) as
an internationally comparable measure of liquid assets.



further show in Section 8.4 and Appendix D.1 that modeling fiscal dominance along the lines of
Leeper (1991) in our model has little effect on multipliers, mostly because the transfer is externally

funded rather than being funded by domestic government debt.

International capital flows. Finally, private cross-border financial transactions in Malawi are sub-
ject to extensive foreign exchange controls and generally require authorization from the Reserve
Bank of Malawi. For example, export proceeds must be surrendered to authorized dealer banks
within a stipulated period (180 days), and a portion is compulsorily converted to MWK at the
official rate (IMF (2024a)).5 Given these restrictions on cross-border financial transactions, we
model Malawi as having restricted international capital mobility, following Schmitt-Grohé and
Uribe (2003). Importantly, note the restriction does not apply to the GiveDirectly grant, which
crosses the border as a transfer converted into MWK at the official rate.

Figure 1: Malawi’s parallel and official exchange rates
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Notes: The official rate is the daily Reserve Bank of Malawi reference rate. The parallel exchange rate is the market
rate collected by the World Food Program in Lilongwe.

Implications for modeling. Given the above context, we build a small open economy New Keynesian
model as in Gali and Monacelli (2005). We incorporate international financial frictions, as in Garcia-
Cicco et al. (2010), with a debt-elastic interest rate that allows for both restricted and unrestricted
capital mobility. Finally, as IMF (2025) notes, the parallel rate in Malawi “acts as a tax on exporters
and subsidizes imports,” so we follow Pinto (1991) in modeling the parallel exchange rate regime

as a tax on exporters whose proceeds are then spent on imports.

5The Reserve Bank of Malawi then uses the surrendered USD for priority purchases of fuel, fertilizer, medicines,
and staple foods or to accumulate reserves or pay foreign debt.
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3. The Model

The model consists of a small open economy with two regions that trade both goods and bonds
with the rest of the world (ROW). The two regions in the small open economy are in a monetary
union: a treated region of size n, representing the Chiradzulu district in Malawi whose residents
receive a GiveDirectly (GD) transfer, and the rest of the Malawian population, in a “control” region
of size 1 — n, whose residents do not receive any GD transfers. Throughout, variables without a
regional superscript refer to the treated region, while superscripts * and rw denote variables for the
control region and the ROW, respectively. Subscripts h, f, and w denote the origin of goods from
the treated region, the control region, and the ROW, respectively. A share w of households in the
treated region and a share w* of households in the control region are hand-to-mouth, meaning that
they consume all of their income each period. The remaining shares, 1 —w and 1 —w*, respectively,
are Ricardian households that can trade non-state-contingent one-period domestic and international
bonds. We present the model from the perspective of the treated region, with the control region
being analogous.

In addition, we incorporate nominal rigidities by assuming that firms adjust prices frequently
but that many price changes are indexed to past aggregate inflation, as suggested by the evidence
discussed in Section 2. This price-setting mechanism is similar to that in the DSGE model for
Malawi developed by Bangara (2019).” Finally, the model incorporates a parallel exchange rate
regime while nesting the standard single-exchange-rate case. This setup allows us to calibrate the
benchmark model to the Malawian economy and to consider alternative macroeconomic policy

arrangements to draw broader implications for other developing countries.

3.1. Ricardian Households

Ricardian households, denoted by an R superscript, in the treated region choose consumption
and labor, and can borrow and save through domestic and ROW bonds. They maximize lifetime

expected utility given by
EOZﬁtU (CthLﬁ) ) (1)
t=0

"Berg et al. (2015) and others also impose Calvo price stickiness in their models for low-income countries such as
Mozambique and Uganda.
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where 8 € (0,1) is the discount factor and Cf and Lf denote consumption and labor, respectively.

Their period-by-period budget constraint is given by

B B
PCE+ gl T exy ;;}jl = By + ez By + Wi LF + NTRE + 11F (2)
t

where P, is the treated region’s consumption price index (CPI), and By and B, ;41 denote the
face values of MWK-denominated domestic bonds and USD-denominated ROW bonds, respectively,
purchased in period ¢t and maturing in period t41. Both are non-state-contingent one-period bonds.
R; and R} denote the nominal interest rates on domestic and ROW bonds, respectively, faced by
domestic households. W; denotes the nominal wage, ex; is the nominal exchange rate (MWK per
USD), NTRJ denotes nominal transfers to Ricardian households, and 17 denotes firms’ nominal
profits distributed to Ricardian households.

Tradable and non-tradable sectors are denoted by 71" and S superscripts, respectively. Con-
sumption by Ricardian households is an aggregate of tradable goods, C’tR ’T, and non-tradable

goods, C’f’s, as follows:

bc
fc—1 bc—17] 0oo-1
Y

= 1
0 (CFT) 77+ (1 - ac)e (CfFS)

(3)

where a¢ is the weight on tradable goods in final consumption and ¢ is the elasticity of substitution

between tradable and non-tradable consumption. The corresponding consumption price index is
1
1-6 1-6 -
P = [ac (PT)'™% + (1 - ae) (PF) C}l N (4)

PtT and Pts denote the price indexes of tradable and non-tradable consumption, respectively. Trad-
able consumption, in turn, is an aggregate of tradable goods from the treated region, denoted by

the subscript (h), the control region (f), and the ROW (w):

o

RT L R\ B L R\ Lo mr\ e | T
O = [<a;-fw (ci) ™+ ey () 7+ ) () ] o

where 07 is the elasticity of substitution between consumption goods of different origins, and a%f,
a?, al > 0 are weights on goods from the treated region, control region, and ROW, respectively,

satisfying O‘Z + 043; + al = 1. Non-tradable consumption is, by definition, only from the treated
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region. Then, we can write the price index of tradable consumption in the treated region as follows:
1
T T T\ 10 T T \1-0 T 7 \1-07r] T=0,
Pl = |af (BL)™"" +af (PF)" +al (PT) | (6)

P,f . P;;’:t, and ngt denote the MWK prices of tradable goods produced in the treated region, the
control region, and the ROW, respectively.® Ricardian households’ demand for tradable goods from
the ROW is then given by

R,T PTt o R,T

K T w7 9

C’w,t = Q T Ct ) (7)
t

The labor market is competitive and Ricardian and hand-to-mouth households face the same

wage within each region. The problem of Ricardian households in the control region is analogous,

with stars denoting control-region counterparts.

3.2. Hand-to-Mouth Households

Hand-to-mouth (HtM) households, denoted by the superscript N for non-Ricardian households,

choose consumption and labor to maximize their lifetime expected utility, given by
oo
Eyy B'U(CN,LY), (8)
t=0
subject to the following period-by-period budget constraint:
PCN =Wy LY + NTRYN + 11V, (9)

where C¥ and LY denote their consumption and labor, respectively. IIV denotes firms’ nominal
profits distributed to non-Ricardian households. We assume that profits are distributed equally on
a per capita basis across household types, so that I = H,{V . The budget constraint in equation (9)
implies that hand-to-mouth households do not trade either domestic or ROW bonds and consume
all of their income each period.

Similar to Ricardian households, hand-to-mouth households consume both tradable and non-

8We denote the USD price of tradable goods produced in the ROW by PZ::% which is normalized to one. By
the law of one price, P , = extPIf”t”".
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tradable goods, as follows:

0

1 ? 1 S 9(0;71 o1
cN = |afe (cthT) 4 (1-ag) (cj“ ) c . (10)

Tradable consumption is a composite of tradable goods from the treated region, the control region,

and the ROW:

or
0p—1

- op1 Or—17 op—1
CtN’T _ [(a}f)“)lT <C}]L\77£T) o (a?)% (C}YI:’T) br (ag)# <C$}T) o7 ] . (11)

Hand-to-mouth households’ demand for tradable goods from the ROW is then given by

3.3. Final Goods Firms

In each sector, a final-goods firm aggregates differentiated intermediate goods i € [0, 1]. Aggre-

gate outputs in the tradable and non-tradable sectors are given by:

€

1 ey —1 ey —1
v | [yre™ e (13)
0
1

€

ey —1 ey —1
Yf:[/ Yf(z‘)zydz'] T (14)
0

where ey is the elasticity of substitution across intermediate goods. Profit maximization by the
final goods firm then yields the demand for intermediate good 4 in each sector. We define total
output per capita in the treated region as the sum of sectoral outputs evaluated at steady-state
prices:

T T S S
Y% = Ph,ssy;f + Ph,ssY;f )

where the subscript ss denotes a steady-state value. Total output per capita in the control region,

Y, is defined analogously.
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3.4. Intermediate Goods Firms

There is a continuum of intermediate goods firms in each sector, i € [0,1]. Each firm 7 in the

tradable sector produces a differentiated good with the following production function:
Y (i) = ATL{ (i), (15)

where AT denotes productivity in the tradable sector, L] (4) is labor hired by firm 4, and a7, is the
output elasticity of labor. Given our focus on the short run, we do not model capital accumulation.
Similarly, the production function for intermediate goods firms in the non-tradable sector is given
by Y5 (i) = ASLY(i)*%, where A denotes productivity in the non-tradable sector. We abstract
from productivity shocks and use A7 and A® only to characterize the steady state.
Intermediate-goods firms in each sector face Calvo price rigidities with indexation, consistent
with the micro evidence discussed in Section 2. In particular, there is a probability fp that a firm
cannot reset its price in a given period. Among firms that can reset their prices, a fraction 1 — wy
choose their reset prices optimally, while a fraction wy follows a backward-looking rule of thumb
pricing rule. Following Gali and Gertler (1999), these firms set their prices based on the previous
period’s national sectoral reset price and inflation rate. Although the rule is backward-looking,
the lagged reset price reflects the optimal pricing decisions of forward-looking firms in the previous

period.?

3.5. The Rest of the World

We model the ROW as an exogenous large economy and assume that no shocks originate in
the ROW. Malawi is of measure zero relative to the ROW economy, so its economic conditions do
not affect ROW aggregate variables. Therefore, we do not model the ROW economy explicitly and
treat its aggregate variables as exogenous. All ROW prices are denominated in USD. The ROW
trades goods and bonds with Malawi and finances the cash transfers received by households in the
treated region.

ROW demand for the treated region’s tradable goods, normalized by the size of the treated

9More specifically, let pf;f ! denote the log price set by a rule-of-thumb tradable-goods firm in the treated region.
Its log-linearized pricing rule is

Tbl _  T,res,Agg ~T,Agg
Pt = Pi—1 + 7

)

where p]¢5499 denotes the previous period’s national tradable-sector reset price in logs and 7,499 denotes the
deviation of national tradable-sector inflation from its steady-state value.
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region, X,?’trw, is given by

_grw
T T
XT,rw - TtPh,t/ext )’ZT,rw (16)
hit - PT,rw h,ss

t

where PtT’Tw is the ROW tradable consumption price index in USD, which we assume also represents
the ROW consumption price index and is constant and normalized to one, PtT T =1. 05" is the

elasticity of substitution between tradable goods of different origins in the ROW, X ZSTS“’

is a scaling
parameter calibrated to match steady-state exports-to-output ratio, and 7, is the gross implicit
export tax defined in the parallel exchange rate setup below. We use the law of one price to express
the USD price of the treated region’s tradable goods as P,r;': ./exi. We define the real exchange rate
between the treated region and the ROW as ¢/ = %:PtT’W where the ROW tradable-goods price
index serves as the ROW price level.

Similarly, ROW demand for the control region’s tradable goods, normalized by the size of the

control region, Xﬁ’trw, is given by

T —07"

T, TtPf’t /exy =

Xf,trw = ( PT,rw Xf,sng (17)
t

and the real exchange rate between the control region and the ROW, ¢;""", is given by elﬁ? phm.

Because the two regions may have different price levels, we define the aggregate real exchange rate
as the population-weighted average of the regional real exchange rates. In log-linearized form, it is
given by

@ =ng" +(1-n)g"", (18)

where hats denote log deviations from steady state.

Ricardian households in both the treated and control regions can trade USD-denominated non-
state-contingent bonds. To represent frictions in international capital flows, we assume that they
face a country-level debt-elastic interest rate that depends on Malawi’s aggregate real net foreign

asset position:

(19)

—rw 1 —w)nBy +(1—=w)(1—-n)B;
ng =R (I)RTw <( ) it ( )( ) 7t+1> )

PtT,rw

where R’ is the nominal interest rate on bonds in the ROW. As before, B, ;41 and By, 111 are

nominal ROW bond holdings of Ricardian households in the treated and control regions, respec-
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tively. The function ®prw(-) is decreasing in Malawi’s aggregate real net foreign asset position and
is normalized to one in the steady state. We denote the semi-elasticity of ® gre (-) with respect to its
argument, evaluated at the steady state, by ¢rrv < 0. Although this specification is conventionally
interpreted as a debt-elastic risk premium, we interpret it more broadly as a reduced-form repre-
sentation of barriers to international borrowing and lending. These barriers may reflect financial
frictions as well as administrative restrictions on international capital flows. When ¢rro = 0, the
interest rate is insensitive to foreign bond holdings, and domestic households can borrow and lend
at the exogenous ROW interest rate. This case corresponds to unrestricted capital mobility. As
¢rrv becomes more negative, the interest rate becomes more sensitive to foreign bond holdings,
limiting households’ ability to borrow and lend internationally. We capture Malawi’s restricted

capital mobility by setting ¢pro — —o0.

3.6. Monetary Policy and Transfers

Monetary policy in the small open economy follows a Taylor-type interest rate rule:
Ry = ppRi_y + (1—-pr) <¢7r%£499 + ¢Y2Agg + ¢em€ft) ) (20)

where R; is the domestic nominal interest rate common to both regions, and 779 and Y;*9
are aggregate (gross) inflation and output in Malawi.!® The parameter pr governs interest-rate
smoothing, while ¢,, ¢y, and ¢, govern the responses to aggregate inflation, aggregate output,
and the nominal exchange rate, respectively.

The cash transfer is financed by the ROW and is received by households in the treated region.
Consistent with the GiveDirectly program described in Section 2, we model the transfer as a one-
time shock. We assume that Ricardian and hand-to-mouth households receive the same nominal
transfer on a per capita basis, N TRﬁ =N TR{V . Because the ROW is large relative to Malawi,

financing the transfer does not affect ROW aggregate variables.

10 Aggregate inflation and output are defined as weighted averages of inflation and output in the treated and control
regions: N N R
099 = pw o+ (L—n)Fs, 009 =%+ (1—n)Pr,

where m; and 7; denote inflation in the treated and control regions, respectively.
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3.7. Market Clearing Conditions

First, output markets clear in each sector and region. In the treated region, the market-clearing

conditions for the tradable and non-tradable sectors are given by
nY,! = nC;‘:t +(1— n)C’,?’t* + nXg’tm, and nY,? = nC;it. (21)

C{t and C,Z”t* denote demand for tradable goods produced in the treated region by households in
the treated and control regions, respectively, while C,f , denotes non-tradable consumption in the

treated region. Specifically,
CF, = 1—w)C +wCit, Ot = (1—w")CR T 4w O™ and CF = (1—w) Oy +wCh.

The corresponding market-clearing conditions for the control region are analogous.

Second, the domestic bond market clearing condition is
(I -w)nBi1 + (1 —w*) (1 —n)Bi, =0. (22)

3.8. Parallel Fxchange Rate Setup

Malawi’s parallel exchange rate regime has two exchange rates: ex; is the flexible market-
determined parallel exchange rate used in private transactions and ex? is the official exchange
rate which is set by the Reserve Bank of Malawi below the parallel rate. Following Pinto (1991)
and the evidence in Section 2, we model Malawi’s parallel exchange rate regime as an implicit tax
7t > 1 on foreign-currency inflows (exports and GiveDirectly transfers). The gross implicit tax
on foreign-currency inflows is the ratio of the two exchange rates, 7 = ex;/ex?. For exporters,
this foreign-currency inflow tax operates as an implicit export tax. The revenue from the tax
on treatment-region exports, control-region exports and GiveDirectly transfers is used to finance
government purchases of imports in priority categories. Let G,{J SD denote government imports
measured in real USD terms, and let TR%J SD denote the real USD value of the cash transfer per

capita in the treated region, the government budget constraint is given by:'!

T 1w T v 1,rw

P, P; X
GYSP = (1 1) |l 4+ (1= m) 2 TRV (23)
exy P, exy Py

" Consequently, NTRF = NTRYN = exPTRVSP.
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Holding foreign-currency inflows fixed, a larger implicit foreign-currency inflow tax, 7, increases
government revenue and, consequently, government imports Gij SD - Following the government
spending literature, we simplify the model by assuming that the imports purchased with GY 3D do
not affect the problems of households and firms.

Empirically, the official rate is highly persistent but seems to adjust towards a target value
of the parallel rate when the gap gets too large (Figure 1). We approximate this behavior by a
first-order managed-crawl rule for the log official rate which slowly converges to the log parallel

rate ex; (less a steady-state tax 7s5):
log exto = (1= peo) ( log ex; — log 7'55) + peo log exgl, (24)

where pe, is a parameter that governs the smoothness of the crawl in the official rate. When
peo = 0, the official rate is flexible and equal to the parallel rate less a fixed implicit export tax;
as peo — 1, the official rate becomes a hard peg. Substituting the crawl rule into the definition
7 = exy/ex? and log-linearizing around the steady state shows that the implicit export tax inherits

its persistence from the crawl parameter and responds to movements in the parallel rate:'?
T = Peo -1 + Peo (g‘%t - EEt—l) (25)

3.9. Solution method

We solve the model using a first-order approximation around the steady state, which is stan-
dard for this class of New Keynesian models. While the ongoing GiveDirectly transfer program
is small relative to the national economy, it is large relative to the treated region. Our approxi-
mation, therefore, abstracts from potential nonlinearities in local responses and in large scale-up

experiments.

4. Model calibration

This section presents the calibration of our model. We exploit the microdata collected through

the GiveDirectly RCT surveys in Chiradzulu and Khongoni to calibrate key parameters such as

2 An exact hard peg (peo = 1) results in a non-stationary export tax. Determinacy fails near pe, =~ 0.98 in our
linearized system (the exact point depends on the Taylor rule coefficients); we therefore calibrate peo = 0.95 in the
baseline. This also captures the noticeable drift of the official rate towards the parallel rate in Figure 1 over a horizon
of a few years.
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price setting, the fraction of hand-to-mouth households, and the local content of consumption in

the treated region.

Price stickiness. We calibrate the fraction of firms that do not adjust prices using the average age of
prices in the enterprise survey. The average price age of 4.4 months implies a quarterly probability
of not adjusting prices of approximately 0.5. Since our model is annual, we set p = 0.5% = 0.0625,
implying that almost all firms adjust prices within a year. The share of rule-of-thumb indexers
is calibrated using the enterprise survey responses to the hypothetical demand shock question.
Specifically, among those firms that can reset prices, 80% are rule-of-thumb indexers, i.e., wy = 0.8,
compared with 25-50% in the United States as in Gali and Gertler (1999). As we show below, these
calibrated parameters imply that prices respond only weakly to the local demand shock in the first

year, resulting in little first-year inflation.

Home bias in the treated region. We calibrate the home bias in consumption in the treated region
to 0.57 using the surveys in Chiradzulu. We define “home” geographically as the Traditional
Authority (TA), a sub-district administrative unit containing, on average, 90 villages. Home bias is
defined as the fraction of total household expenditure that accrues as income to households within
the household’s own TA. The calibration combines information from our two main micro datasets:
the household and enterprise baseline surveys. We estimate home bias separately for Southern
and Northern Chiradzulu and report the midpoint between the two estimates. Estimating the
home bias parameter requires three objects. First, we use the household survey to identify where
purchases are made and how expenditure is distributed across locations and sectors. Second, we
use the enterprise survey to estimate where sellers in each market live, which determines the share
of expenditure accruing to residents of the household’s TA. Third, we adjust for intermediate
inputs sourced outside the TA to recover the local content of each dollar received by local sellers,
including labor compensation, profits, and locally sourced intermediate inputs. These calculations
are made separately for food, non-food, and services. We then aggregate the resulting local content
across sectors and purchase locations to obtain a measure of home bias that is representative of
Chiradzulu as a whole. Further details are presented in Appendix A. This procedure yields a home
bias estimate of 0.57 for the treated region, which implies that ac = 0.43, under the assumption
that the treated-region share in tradable consumption at the steady state, ag, is close to zero. We
note that home bias of 0.57 is lower than the estimated home bias in the Siaya county of Kenya in

Egger et al. (2022). We discuss the implications of this parameter further in Section 8.
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Fraction of hand-to-mouth households. As discussed in Section 2, we calibrate the hand-to-mouth
share w to be 0.95, based on the fraction of households with liquid savings and an MPC of close to

one from large one-time transfers in Khongoni subdistrict (Appendix Figure B6).!3

Trade shares with the ROW. We also calibrate steady-state trade flows between Malawi and the
ROW as follows. Over the last five years, Malawi’s exports and imports have accounted for 11%
and 31% of GDP, respectively. First, we assume balanced trade in the steady state for simplicity.
Second, we assume that half of tradable consumption in each region is imported from the ROW,

T = a* = 0.5. We assume that trade between the treated and control regions is balanced

ile. «
in the steady state. With the tradable share of consumption, a¢, set to be 0.43, our calibration

implies that exports and imports each account for 21.5% of GDP in the steady state.

Monetary Policy, the Exchange Rate, and Capital Flows. As discussed in Section 2, our baseline
calibration reflects the macroeconomic environment in Malawi, though we consider alternative
macro-policy environments in Section 7. Malawi has a parallel exchange rate regime with restricted
capital mobility. Accordingly, we set ¢rre to a large negative value (—10,000), so that Ricardian
households in Malawi effectively cannot borrow and lend internationally, and we set the persistence
of the official exchange rate rule to p., = 0.95, so that the official exchange rate adjusts only
gradually, consistent with the data. We calibrate the steady-state gross implicit export tax, 7ss, to
2.5, corresponding to a 150% parallel exchange rate premium, consistent with the gap between the
official and parallel exchange rates in Malawi in late 2025.

We calibrate the monetary policy rule using standard values from the literature: interest-rate
smoothing parameter, pg, is set to 0.8, and the parameters governing the responses to inflation
and output, ¢, and ¢y, are set to 1.5 and 0.5, respectively. In the baseline, we set ¢., = 0, so the

monetary policy rule does not respond directly to the nominal exchange rate.

Other parameters. The rest of the calibrated parameters are reported in Table 1. Since the model
is calibrated at an annual frequency, we set § to 0.96. Following Bilbiie (2009) and Furlanetto

and Seneca (2014), we set the Frisch elasticity of labor supply to 1, the intertemporal elasticity of

3 The share of households with liquid savings is calculated by converting US$30 (1/20 of GNIPC) into MWK at
the official exchange rate for the Phase I household survey, and then updating MWK cutoff for inflation for the Phase
II survey (which was conducted 9 months later, on average). The fraction of households with liquid savings below
the cutoff, averaged across the two surveys, is 0.93, which we round to 0.95.
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substitution to 1, and the parameter governing the wealth effect on labor supply to 0.65.'% These
parameters, together with the steady-state ratio of consumption to labor income, fully characterize
household preferences to a first-order approximation. In the baseline, the size of the treated region
is n = 1/200, reflecting the size of Chiradzulu’s economy relative to Malawi.

We assume that the elasticity of substitution between tradable and non-tradable consumption,
fc, is 1, so the consumption aggregator is a Cobb-Douglas function of tradable and non-tradable
consumption. The elasticity of substitution among goods from the treated region, the control
region, and the ROW, 6, is set to 2, a value commonly used in the literature, such as Nakamura
and Steinsson (2014). We also set the elasticity of substitution for ROW demand for Malawi’s
exports, 077, to 2.15

In addition to calibrating the frequency of price adjustment and the shares of rule-of-thumb
firms, we set the elasticity of substitution across intermediate goods, €y, to 21. In the production
function, the labor elasticity, oy, is set to 0.66, approximately 2/3, as is common in the literature.
We maintain the assumption that both Ricardian and hand-to-mouth households receive the same

amount of profits per capita from firms.

5. The Local Transfer Multiplier

This section characterizes the effects of cash transfers on the local economy of the treated region.
To build intuition, we first derive analytical expressions for the local output multiplier under two
limiting cases: Keynesian and neoclassical. We then quantify the local multiplier for Malawi using

our full model.

5.1. Analytical Results and Intuition

We derive analytical expressions for the local multiplier, defined as the change in real local GDP
per unit of real cash transfer received by the treated region. To that end, we simplify the model
by assuming (i) separable log preferences (v, = o = 1), and (ii) no non-tradable sector (ac — 1)

and additional assumptions listed in Appendix C. Note that in this simplified model, there can

' As in Bilbiie (2009) and Furlanetto and Seneca (2014), we do not specify the functional form of the utility
function. We note that the parameter governing the wealth effect on labor supply is 1 under standard separable
preferences and 0 under Greenwood et al. (1988) preferences.

5 There is a wide range of estimates for the elasticities of substitution across sectors and countries: the international
macroeconomic literature estimates of the elasticity of substitution across countries are typically small, around 1. A
recent paper by Boehm et al. (2023) estimates a short-run elasticity of less than one. We assume 67 = 2 for goods
in Malawi considering most of its exports are tobacco and other primary commodities.
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Table 1: Model Parameters and Calibrated Values

Parameter Value Explanation

15} 0.96 Discount factor

o 1 Inverse of the intertemporal elasticity of substitution

Yu 0.65 Wealth-effect parameter on labor supply

P 1 Inverse of the Frisch elasticity of labor supply

n 0.005 Relative size of treated region

Qo 0.43 Share of tradable goods in consumption

ag, ag’* 0.5 ROW shares in tradable consumption

af n(l —al) Treated-region share in tradable consumption

a;‘cp 1-— a;{ — ol Control-region share in tradable consumption

Oc 1 Elasticity of substitution between tradable and non-tradable con-

sumption

O 2 Elasticity of substitution among tradable goods of different origins
[ 2 Export elasticity

€y 21 Elasticity of substitution across intermediate goods

0p 0.0625 Probability of not adjusting prices

Wl 0.8 Share of rule-of-thumb price setters

ar, 0.66 Output elasticity of labor

w 0.95 Hand-to-mouth share in the treated region

w* 0.63 Hand-to-mouth share in the control region

ORrw -10,000 Risk-premium semi-elasticity

PR 0.8 Interest rate smoothing parameter

o 1.5 Taylor rule response to inflation

oy 0.5 Taylor rule response to output

Dex 0 Taylor rule response to the nominal exchange rate

Peo 0.95 Official exchange rate smoothing parameter

Tss 2.5 Steady-state gross implicit export tax

still be local consumption home bias, but it is given by the home bias in tradable consumption,

hb = af >> 0.

Keynesian Local Multiplier. Consider the limit in which (i) the treated region is small relative to

the national economy (n — 0), (ii) prices are fully rigid, and (iii) households are patient (8 — 1).

The local multiplier for an untargeted one-time transfer then takes the following closed form:!'6

oca w X hb
Mt =

= " 2
1—wxhb (26)

6The first assumption means that the treated region is effectively a small open economy trading with the much
larger rest of Malawi and the ROW, and aggregate variables such as the exchange rate and interest rate are unaffected
by the local transfer. A more general formulation for any S is

Local __ hb [(1 — 5) + w(ﬂ — h’b)]
M = (1—hb)(1 — hbw)
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Equation (26) captures the standard Keynesian demand multiplier logic. When hand-to-mouth
households receive a $1 transfer, they spend a fraction hb locally, generating hb x w dollars of local

income. This additional income is in turn spent locally, and so on, giving rise to an increase in local

demand of w x hb+ (w x hb)2 +... = 1352%1)' For example, with w = 1 and hb = 0.5, the multiplier
equals one. If home bias is higher, as in the Kenyan setting studied by Egger et al. (2022), where
hb = 0.75, the multiplier rises to three.

Home bias is so important for the Keynesian expression because it determines how much the
economy has to expand until new demand for imported goods (from the control region and ROW)
is equal to the size of the transfer. With w = 1, a $1 transfer generates only $(1-hb) in demand
for imported goods if there is no increase in local GDP, which is less than the $1 transfer. This
generates excess demand for home goods. With relative prices fixed, the only way to equalize
supply and demand is for local GDP (Y') to expand until households want to import exactly one
dollar from the control region and the ROW: (1 — hb)(AY + 1) = 1. This equation, rearranged,

implies output expands by AY = hb/(1 — hb), which corresponds to equation (26) when w = 1.

Neoclassical Local Multiplier. Consider the opposite limit in which prices are fully flexible (0p — 0)
and all households are Ricardian (w — 0), and the treated region is small (n — 0). The local
multiplier is then given by:

ar (1—-5)

MLocal — 7 27
k - (21)

where, as in the full model, v is the inverse Frisch elasticity, ay, is the output elasticity of labor,
and [ is the discount factor. The neoclassical multiplier for a temporary transfer is negative but
close to zero. Ricardian households spend only the permanent component of the transfer, 1 — 5,
and save the rest. In addition, households reduce labor supply because the transfer increases their
wealth. This standard wealth effect on labor supply depends on the inverse Frisch elasticity, 1,
under separable preferences. Reduced labor supply lowers output, and the magnitude of the decline
depends on «ay. Consumption home bias does not appear in equation (27) because the increase
in local demand is accommodated through price adjustments rather than output expansion. With
our calibrated parameters in Table 1, M%’“‘l = —0.01, as most of the transfer is saved.

These two limiting cases also clarify the key parameters driving the size of the local multiplier.
Price stickiness determines whether the local economy responds to the transfer primarily through
quantities (the Keynesian channel) or prices (the neoclassical channel). When prices are sticky,

firms respond to higher demand by producing more rather than raising prices, generating a posi-
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tive output multiplier with little inflation. The hand-to-mouth share is a key determinant of the
marginal propensity to consume out of the transfer: hand-to-mouth households spend the transfer
immediately, whereas Ricardian households smooth the temporary income gain over time, damp-
ening the demand stimulus. Therefore, a larger fraction of hand-to-mouth households increases
the local output multiplier. Finally, the degree of home bias determines the fraction of additional
spending that falls on locally produced goods and thereby generates local income, rather than on
imports from the control region or the rest of the world. Thus, greater home bias increases the

local output multiplier.

5.2. Quantitative Local Multipliers

Figure 2 plots the first-year local output multiplier and local inflation under different parame-
terizations when the treated region is small relative to the national economy, as in the Chiradzulu
RCT, where n =~ 0.005. In the baseline calibration, the model implies a local output multiplier
of 1.08 and a local inflation response of 3.29 percentage points. That is, for every MWK of real
transfers received by the treated region, real local output increases by MWK 1.08. The relatively
small inflationary response reflects the fact that most firms adjust prices using a rule of thumb
based on past aggregate inflation rather than current local demand conditions, consistent with the
micro evidence from the Khongoni pilot and the Chiradzulu enterprise survey.

Figure 2 also shows how the local multiplier and inflation change as we vary each of the three
key parameters highlighted by the analytical results: the degree of price indexation, the hand-to-
mouth share, and home bias. First, consistent with the analytical results, greater price flexibility
reduces the local output multiplier and increases inflation. This is captured in Figure 2 by a decline
in the share of rule-of-thumb price setters, wy;, from wy = 1 to wy; = 0. The reason is that as the
share of rule-of-thumb price setters falls, more firms reset prices optimally, and the New Keynesian
demand channel weakens. Figure 2 also reports the limiting case of fully flexible prices, where the
local output multiplier becomes negative, consistent with the neoclassical multiplier in equation
(27).

Second, consistent with the Keynesian multiplier in equation (26), a larger hand-to-mouth share
increases the local output multiplier. When there are no hand-to-mouth households in the treated
region, the local output multiplier is close to zero, as Ricardian households save most of the one-
time transfer. Finally, greater home bias also increases the local output multiplier, as it implies

greater demand for locally produced goods. When hb = 0.77 or ac = 0.23 in our calibration, the
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local output multiplier is close to 2.57.

Figure 2: Local output multiplier versus local inflation across parameterizations

—a-Home bias (0.04 — 0.77) -¢-Hand-to-mouth share (0 — 0.95) —#&=Inflation indexation (0 — 1)
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Notes: The figure plots the local output multiplier against local inflation in the first year across alternative model
parameterizations. Along each sweep, one parameter varies while the remaining parameters are held at their baseline
values. The estimate with the baseline calibration is represented by the green circle. The parameter grid varies home
bias (black sweep with square markers), the hand-to-mouth share (red sweep with diamond markers), and inflation

indexation (blue sweep with triangle markers). The flexible-price case with 8p = 0 and wy; = 0 is the purple star.

We also compute the local consumption multiplier and report the results in Appendix Figure B1.
In our baseline calibration, every MWK of real cash transfer raises local consumption by about
MWK 2, which is larger than the local output multiplier of 1.08. This difference reflects the
leakage through imports: because home bias is 0.57 in the baseline, roughly half of the increase in
consumption is spent on goods produced outside the treated region, so the increase in local output
is smaller than the increase in consumption. Transfers boost local consumption even with fully
flexible prices, and even if local output does not increase. As with the output multiplier, the size of

the consumption multiplier depends on the hand-to-mouth share, price stickiness, and home bias.

6. Aggregate Multipliers and the Macroeconomic Effects of Scaled-Up Cash Transfers

in Malawi

This section presents the aggregate multiplier in Malawi and analyzes how scaling up cash

transfers may affect both local and aggregate output multipliers.

6.1. Local, Spillover, and Aggregate Multipliers in Malawi

Our analysis considers three measures of the change in output per unit of transfer received

by households in the treated region. All three measures use the same transfer received by treated
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households as the denominator. The local multiplier, denoted by ME°¢ measures the change in
output in the treated region per unit of GiveDirectly (GD) transfer received by treated households,
and was the focus of the discussion in Section 5. The spillover multiplier, MSP¥ measures the
change in output in the control region per unit of GD transfer received by treated households,
thereby capturing the spillover from the treated to the control region. In the baseline calibration,
the control region is much larger than the treated region, so the spillover is small as a percentage of
control-region output but can be substantial in levels and materially affect the aggregate multiplier.
Finally, the aggregate multiplier, M“99, measures the change in national output per unit of transfer

received by treated households and is therefore the sum of the local and spillover multipliers:
MAgg _ MLocal + MSpill. (28)

The three columns under “Default (n = 0.005)” in Table 2 report the local, spillover, and aggre-
gate multipliers for the simulated GiveDirectly transfer to Chiradzulu. In the baseline calibration
with restricted capital mobility and a parallel exchange rate regime, the local multiplier is 1.08 as
in Section 5, and the aggregate output multiplier is 0.72. This result implies a negative spillover to
the rest of Malawi: the spillover multiplier is —0.35, meaning that for every MWK of real transfer
received by the treated region, output in the control region falls by approximately MWK 0.35.

To understand what explains the negative spillovers and the aggregate multiplier in Malawi,
we separate the different channels in the model using a counterfactual with no parallel exchange
rate. Row B1 of Table 2 reports the multipliers when we shut down the parallel-rate channel by
setting peo, = 0, so that the official rate tracks the parallel rate one-for-one and the gross implicit
export tax 7; is constant, and does not affect model dynamics.!” The local multiplier is unchanged
at 1.08, but the aggregate multiplier falls to 0.63, so the spillover to the control region is even more
negative (—0.45).

Why is the spillover negative? Intuitively, under restricted capital mobility, the GiveDirectly
transfer is a USD inflow that cannot be absorbed through an increase in foreign asset holdings
because Malawian households cannot freely save abroad. Therefore, the entire USD inflow must
be absorbed through an adjustment in the trade balance, either through higher imports or lower
exports. In our calibration, home bias limits how much of the transfer is spent directly on imports,

so the remainder is absorbed through the appreciation of the real exchange rate. This appreciation

17Simulations setting 7ss = 1 (with a recomputed steady state) are numerically identical.
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makes Malawian tradables more expensive for the rest of the world, reducing foreign demand for
the control region’s tradable goods. Control-region output therefore falls, generating a negative
spillover and an aggregate multiplier below the local multiplier.

The results with and without the parallel exchange rate also show that the parallel rate regime
partially offsets the negative spillover generated by restricted capital mobility: the aggregate mul-
tiplier rises from 0.63 to 0.72. The reason is that the GiveDirectly transfer partially undoes the
distortionary effect of the implicit tax on exports. When the GD transfer arrives, the private supply
of foreign exchange rises. As a result, the parallel rate appreciates on impact, while the official
rate adjusts only gradually because p., is large. Since the parallel rate appreciates more than
the official rate, the gross implicit export tax, 7; = ex;/ex?, falls (recall an appreciation is a fall
in the exchange rate). A lower implicit export tax raises foreign demand for the control region’s
tradables, partially offsetting the negative effects of restricted capital mobility. Quantitatively, the
strong negative spillover from restricted capital mobility dominates the positive effect of the parallel
exchange rate regime, so the aggregate multiplier remains lower than the local multiplier.

Finally, the parallel exchange rate regime provides an alternative way to evaluate the transfer
multiplier. With a single exchange rate, the multiplier is independent of the currency in which
output and transfers are valued. In Malawi, however, the government requires donor funds to
be converted into local currency at the official exchange rate, while domestic output arguably
should be valued at the parallel exchange rate. Therefore, we consider an alternative definition of
the multiplier that accounts for this valuation wedge. For this alternative measure, we value the
output response in USD converted using the steady-state parallel exchange rate and the transfer
using the steady-state official exchange rate. Intuitively, this measure accounts for the implicit tax
on the transfer: because donor funds are converted at the less favorable official rate, more donor
dollars are required for a given value of transfers at the parallel exchange rate. Because the steady-
state official exchange rate is only 40% of the steady-state parallel exchange rate, every multiplier
shrinks toward zero under this alternative definition. As reported in row A2 (Alternative) in Table
2, the local multiplier falls from 1.08 to 0.43, and the aggregate multiplier falls from 0.72 to 0.29.
The choice of valuation, therefore, matters substantially for headline numbers, although it does not
affect the underlying economic mechanism.

We note that our baseline simplifies Malawi’s monetary-fiscal arrangements discussed in Section
2, such as the allocation of expenditure, differential foreign-currency surrender rates and fiscal

dominance. While local multipliers do not depend on macro-policy arrangements when the treated
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region is small, these monetary-fiscal arrangements could potentially affect the aggregate multiplier.
We study an extension with fiscal dominance in Section 8.4, and the results suggest the effects of
fiscal dominance on the aggregate multiplier are modest: the aggregate multiplier is still less than

the local multiplier, and consequently, our main qualitative results continue to hold.

Table 2: Local, spillover, and aggregate multipliers under alternative macro-policy regimes

Default (n = 0.005) Scale-up (n = 0.15)

Speciﬁcation MLocal MSpill MAgg ‘ MLocal M.S'pz'll MAgg
Panel A: Malawi Baseline (Restricted capital mobility with parallel exchange rate)
Al. Default Definition 1.08 -0.35 0.72 0.86 -0.47 0.40
A2. Alternative 0.43 -0.14 0.29 0.34 -0.19 0.16

Panel B: Restricted capital mobility
B1. Flexible exchange rate 1.08 -0.45 0.63 ‘ 0.84 -0.56 0.28

Panel C: Unrestricted capital mobility
C1. Flexible exchange rate 1.08 0.48 1.56 1.06 0.35 1.41
C2. Fixed exchange rate 1.09 0.95 2.03 1.13 0.71 1.84

Note: This table reports the local, spillover, and aggregate multipliers for the Malawi baseline and alternative macro-
policy regimes. The Default columns (n = 0.005) report multipliers at the scale of the Chiradzulu RCT, while the
Scale-up columns (n = 0.15) report the counterfactual scale-up. n is the size of the treated region. Panel A reports the
baseline Malawi model, which assumes restricted capital mobility and a parallel exchange rate regime. Al. Default
defines the multiplier as the ratio of the change in GDP to the transfer received by households. A2. Alternative
values the GDP response using the steady-state parallel exchange rate and the transfer using the steady-state official
exchange rate. Panel B reports results under an alternative macro-policy regime that maintains restricted capital
mobility but shuts down the parallel exchange rate regime, yielding a single floating exchange rate regime. Panel
C reports results under unrestricted capital mobility, with a flexible exchange rate (C1) and a fixed exchange rate
regime (C2). Note that Mo AP AfA99 may not add up due to rounding.

6.2. Scaling up cash transfers in Malaws

This subsection uses our framework to study how the local and aggregate effects of cash transfers
might change if the GiveDirectly program scales up in Malawi. We model this as an increase in n,
the size of the treatment region. The main takeaway is that, under the macroeconomic environment
in Malawi, both the local and aggregate multipliers decline as the program expands, and the local
multiplier converges toward the aggregate multiplier.

As the transfer program scales up, i.e. n increases, the composition of hand-to-mouth households
in the treated and control regions changes. In our default calibration (n = 0.005), the hand-to-
mouth share of the treated region is calibrated to be w = 0.95, larger than the share in the rest
of Malawi at w* = 0.63. As the treated region expands, we assume that transfers are extended
progressively from the poorest to the richest areas, and that poorer areas have higher hand-to-

mouth shares. Specifically, we assume that the marginal hand-to-mouth share among newly treated
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households declines linearly from 0.95 among the poorest households to 0.31 among the richest,
with the latter matching the US hand-to-mouth share in Kaplan et al. (2014). This implies the

following average hand-to-mouth shares in the treated and control regions, respectively:

w(n) =0.95—0.32n, w*(n) =0.63 — 0.32n.

This formulation ensures that the population-weighted national hand-to-mouth share, nw(n)+ (1—
n)w*(n), is held fixed at its Malawi-wide value of 0.63 for every n.!®

We then simulate the model’s multipliers as the size of the treated region increases from n =
0.005, representing the Chiradzulu district, up to n = 1, representing the entire population of
Malawi. GiveDirectly’s stated long-term goal is to reach all Malawians in extreme poverty, roughly
75% of the population, though that is a longer-term objective. For a more plausible medium-term
expansion, we highlight n = 0.15. Since transfers amount to about 70% of GDP in treated villages,
treating 15% of the population corresponds to transfers of approximately 10% of national GDP.

Figure 3 plots the local (left panel) and aggregate (right panel) multipliers in Malawi as n grows
from close to 0 to 1, in the baseline (parallel exchange rate, restricted capital mobility) and in the
specification without a parallel exchange rate. The values for n =~ 0 correspond to those in the first
three columns of Table 2. The orange dotted vertical lines mark the local and aggregate multipliers
when n = 0.15, which we also report in the last three columns of Table 2. When n is relatively
small, the local multipliers do not depend on the macroeconomic policy environment: i.e. the local
multipliers are the same under the restricted capital mobility case with (red line) and without
(blue dotted line) a parallel exchange rate. Intuitively, when the treated region is small, the local
shock has negligible effects on aggregate variables. Since macroeconomic policy is determined by
aggregate conditions, the particular macroeconomic policy rule does not affect the local response.

Both local and aggregate multipliers fall as n grows. There are two reasons for this result.
First, the aggregate multiplier falls due to the lower hand-to-mouth share in the treated and control

regions.'® This weakens the demand channel in both regions. If instead the hand-to-mouth shares

¥Our assumption about how the hand-to-mouth share varies with income is consistent with micro data from the
2017 World Bank Global Findex. Appendix Figure B2 plots the share of households unable to access emergency
funds by income quintile. This share falls from 80% in the poorest quintile to 40% in the richest quintile, and is
broadly consistent with the marginal distribution that we assume in our counterfactual.

19Recall, we assume that scaling up progressively adds richer households to the treated region and removes them
from the control region, reducing the HtM share of both: while the Malawi-wide hand-to-mouth share is fixed at
0.63, the hand-to-mouth shares in the treated and control regions both fall by 0.32n.
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Figure 3: Scaling up cash transfers in Malawi: local and aggregate output multipliers
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Notes: The figure plots the local (left) and aggregate (right) output multipliers of a one-time cash transfer as a
function of the relative size of the treated region n, for two policy regimes: the baseline restricted capital mobility
with a parallel exchange rate regime (red lines) and the restricted capital mobility with a single exchange rate regime
(blue dotted lines). For the baseline regime, we report both the default and alternative multiplier definitions. The
solid lines show the default multipliers, defined as the change in GDP per unit of transfer received by households,
while the dashed lines show the alternative multipliers, which value the GDP response using the steady-state parallel
exchange rate and the transfer using the steady-state official exchange rate. As the treated region scales up, the
treated-region hand-to-mouth share w and the control-region share w* vary with n according to the linear rule
w(n) = 0.95 — 0.32n and w*(n) = 0.63 — 0.32n, so that the population-weighted national hand-to-mouth average is
held fixed at the national value of 0.63 for all n (i.e. nw+ (1 —n)w™ = 0.63). The orange dotted vertical line indicates
n = 0.15.

were constant and equal across regions, then scaling up would not have any effect on the aggregate
multiplier (see Appendix Figure B3).

Second, as the treated region accounts for a larger share of the national economy, the local
multiplier converges toward the aggregate multiplier. At n = 1, the local and aggregate multipliers
are identical. The direction of this convergence depends on the sign of the spillover. In our
baseline, the spillover is negative, so the aggregate multiplier is below the local multiplier, and the
local multiplier converges downward toward the aggregate multiplier as n increases.

For a program of plausible scale at n = 0.15, as reported in Table 2, the local multiplier is 0.86,
which is about 20 percent smaller than when the program is limited to the Chiradzulu district.
Additionally, the aggregate multiplier at n = 0.15 is 0.40, a 45% reduction. The parallel exchange
rate regime continues to increase the aggregate multiplier substantially relative to the case without
parallel exchange rate, reported in the last three columns of line B1 in Table 2, although its effect
on the local multiplier remains small. When the transfer program covers a large share of Malawi’s
population (over 40%), the aggregate multiplier turns negative, i.e. the transfer program becomes

contractionary. The parallel exchange rate mechanism reduces but does not eliminate this effect

quantitatively.
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Finally, scaled-up transfers also have a substantial impact on Malawi’s first-year GDP growth.
Because our transfer shock is one-off, the first-year growth impact is given by the size of the
transfer as a share of national GDP multiplied by the aggregate multiplier. As the program scales
up, transfers as a share of national GDP increase but the aggregate multiplier falls. Therefore, the
direction of the impact on GDP growth is ambiguous. Quantitatively, Appendix Figure B4 shows
that the impact on GDP growth is inverted-U shaped in program scale. As the treated region
expands to around 0.15-0.2 of the population, the growth impact increases before falling back to
zero and eventually becoming negative for very large programs. In our n = 0.15 case, the size of
the transfer is about 10% of GDP, so the cash transfer increases first-year GDP growth by about
4 percentage points in the baseline, compared to 2.8 percentage points with only restricted capital
mobility.

Overall, this counterfactual exercise shows that general equilibrium effects and changes in the
hand-to-mouth share are likely to reduce the local output multiplier in Malawi as the program scales
up. More broadly, village-level RCT multiplier estimates alone are insufficient to infer the aggregate
effects of a scaled-up program, because these effects depend crucially on the macroeconomic policy

environment, as we show in the next section.

7. How Do the Multipliers Change Across Macro-Policy Environments?

While the macro policy environment in Malawi is characterized by restricted capital mobility
and a parallel exchange rate, other countries that receive GiveDirectly transfers have very different
institutional settings. For example, Kenya has relatively open international capital markets, and a
mostly flexible exchange rate without a parallel market (see IMF (2024Db)). This section analyzes
how our aggregate multiplier changes across different macro-policy environments.

We vary the macroeconomic environment along two dimensions: international capital mobility,
which determines the extent to which Ricardian households can borrow and lend internationally,
and the exchange rate regime, which can be fixed or flexible. To simplify exposition, we do not
consider the parallel exchange rate regime, which is now rare even in developing countries. As in
the Malawi baseline, we impose restricted capital mobility by setting ¢rrv to a large negative value.
Under unrestricted capital mobility, we set ¢pre = 0. We impose a fixed exchange rate by setting
¢ex — 00 in the Taylor rule; under a flexible exchange rate, ¢, = 0. All other parameters are held
at the Malawi calibration in Section 4.

The first three columns of Panels B and C of Table 2 report the local, spillover, and aggregate
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multipliers on impact under these three macroeconomic policy regimes. There are two main findings.
First, the local multiplier is essentially unaffected by the macro-policy regime: in all three regimes,
the local multiplier is 1.08. As discussed above, when the treated region is small, the local shock has
negligible effects on aggregate variables. Since macroeconomic policy rules respond to aggregate
variables, the particular policy rule has little effect on the local economy. Second, the aggregate
multiplier, by contrast, ranges from 0.63 (restricted capital mobility and flexible exchange rate) to
2.03 (unrestricted capital mobility and a fixed exchange rate) with the same underlying calibration.
Unrestricted capital mobility with a flexible exchange rate, which most closely resembles Kenya’s
macroeconomic environment, lies in the middle, with an aggregate multiplier of 1.56. As in Section
6, restricted capital mobility with a flexible exchange rate generates a negative spillover multiplier,
so the aggregate multiplier is smaller than the local multiplier. In contrast, the spillover multiplier
is positive under unrestricted capital mobility with either a flexible or a fixed exchange rate, so the
aggregate multipliers are larger than the local multiplier.

The intuition for this result is as follows. Cash transfers in the treated region have two opposing
effects on the control region, and the macro-policy regime determines which effect dominates. On
the one hand, there is a positive spillover mechanism: cash transfers in the treated region increase
the treated region’s demand for the control region’s goods. On the other hand, there is also a
negative spillover mechanism: cash transfers lead to a foreign currency inflow, a real exchange rate
appreciation and a fall in international demand for the control region’s goods.?’ Because prices are
sticky, changes in demand for the control region’s goods translate into changes in tradable output
in the control region.

Figure 4 plots the on-impact responses of national macroeconomic variables to the one-time
cash transfer shock in the treated region. Under restricted capital mobility (blue bars), Ricardian
households cannot save the temporary inflow abroad by buying ROW bonds (Panel F), so the trade
balance must adjust instead, resulting in a large real exchange rate appreciation (Panel E) and a
fall in exports (Panel C).

However, with unrestricted capital mobility and a flexible exchange rate regime (orange bars),
Ricardian households save part of the temporary transfer abroad by purchasing ROW bonds, re-

ducing the required trade-balance adjustment. The exchange rate appreciates by much less than

20The empirical literature provides different estimates of the effects of fiscal policy on the real exchange rate in
developing countries. For example, while Miyamoto et al. (2019) document that government spending shocks tend
to appreciate the real exchange rate in developing countries, Jarotschkin and Kraay (2016) find no evidence of real
appreciation due to foreign aid.
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Figure 4: On-impact responses of national macro variables in different macro-policy regimes
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Notes: The three regimes are: restricted capital mobility and flexible exchange rate (blue bars), unrestricted capital
mobility and flexible exchange rate (orange bars), and unrestricted capital mobility and fixed exchange rate (green
bars). A decline in the real exchange rate is an appreciation. Output, consumption, exports and private imports
are expressed as multipliers for Malawi as a whole. Real exchange rate is expressed as a percentage deviation from
the steady state. ROW bond holdings are expressed as deviations from their steady-state value, normalized by
steady-state GDP. Variables plotted for a shock of 100% of treated region GDP.

under restricted capital mobility, so exports fall by a smaller amount, reducing the strength of the
negative spillover mechanism. Consequently, the positive demand spillover mechanism dominates,
yielding a positive spillover multiplier (0.48) and larger aggregate multiplier of 1.56.

Fixing the nominal exchange rate on top of unrestricted capital mobility (green bars) further
reduces real exchange rate movement to close to zero (given sticky prices). Consequently, the fall
in exports is small, almost removing the negative spillover effect and leading to a large positive
spillover multiplier of about 0.95. The aggregate output multiplier rises to 2.03, almost twice as
large as the local output multiplier. Consumption increases the most among the three cases.

The main takeaway from this analysis is that local multipliers, as estimated in an RCT, are
a poor guide to aggregate multipliers which depend crucially on the macroeconomic environment:
the aggregate output multiplier can be smaller than the local multiplier under restricted capital
mobility as in Malawi, but can be much larger than the local multiplier under unrestricted capital

mobility, particularly when the nominal exchange rate is fixed.
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8. Robustness and Extensions

This section presents several robustness exercises and extensions. First, we examine how scal-
ing up transfers changes the local and aggregate multipliers in an economy with relatively open
international capital markets, such as Kenya. Second, we examine the robustness of our results to
alternative measures of home bias in the treated region and compare our model results with the
empirical estimates from Kenyan villages in Egger et al. (2022). Third, we consider an alternative
monetary and fiscal arrangement. Finally, we summarize additional robustness checks incorpo-
rating intermediate inputs in production, as well as results for dynamic multipliers, with details

presented in Appendix D.2 and Appendix D.3.

8.1. Scaling up transfers under unrestricted capital mobility

As plotted in Appendix Figure B8, scaling up cash transfers in an economy with unrestricted
capital flows and a flexible exchange rate still lowers local and aggregate multipliers, although they
remain positive. This decline reflects the falling share of hand-to-mouth households as the program
scales, which weakens the demand channel. With a fixed exchange rate and unrestricted capital
flows, the aggregate multiplier continues to fall as the program scales, though the local multiplier
is broadly constant (red dashed line).

Although the multipliers themselves fall, the total transfer amount grows faster with the scale of
the program, so the effect on aggregate output rises rapidly in economies with unrestricted capital
flows. At n = 0.15, a transfer of about 10% of national GDP increases first-year GDP growth by
about 14 percentage points under a flexible exchange rate and 18 percentage points under a fixed
exchange rate, compared with around 2.8 percentage points under restricted capital mobility. Note
that with such large transfers, the economy is no longer close to steady state, and so nonlinearities

not captured by our solution method may become more important quantitatively.

8.2. Home bias

Since home bias is an important parameter for the local multiplier, we consider two adjustments
to our baseline home-bias estimate, which move in opposite directions and are mostly offsetting
(see Appendix A for details).

First, our baseline assumes full home bias for home-produced food. Adjusting for agricultural
inputs sourced from outside the household’s Traditional Authority, such as fertilizer and pesticides,

reduces overall home bias from 0.57 to 0.54 and lowers the local multiplier from 1.08 to 0.96.
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Second, our baseline defines “home” as the household’s own Traditional Authority. By contrast,
Egger et al. (2022) define “local” as the entire study area, Siaya county in Kenya, which is much
larger. If instead we defined “home” as the entire Chiradzulu district, home bias increases from

0.57 to 0.61, with the corresponding local multiplier increasing from 1.08 to 1.26.

8.8. Reconciling estimates with Eqgger et al. (2022)

This subsection reconciles our local multiplier of 1.08 with the 2.58 estimated for Kenya by
Egger et al. (2022). One important source of the difference is home bias. Egger et al. (2022)
estimate that Siaya county has home bias of 0.75, which is much higher than our estimate of 0.57
for Chiradzulu. If we apply their home bias estimate of 0.75 in our model, the local multiplier
increases to 2.33, which is similar to their estimate.

There are additional differences. First, our model abstracts from investment and inventory
responses, which contribute 0.55 to their estimate in their setting. Second, as noted in Egger et al.
(2022), it is hard to measure imports from outside the treated area in their surveys, so imports
might be understated, which would overstate their multiplier. In fact, the consumption multiplier
is approximately 2 in both the Kenyan RCT and our model, but in their baseline net exports are
unchanged, whereas in our model net exports subtract 0.92. The New Keynesian model predicts
that if the transfer is spent and relative prices are almost constant, the net export multiplier must
be close to —1 so that net spending on foreign goods equals the size of the transfer.?’ Finally,
we report the impact multiplier in the first year, whereas Egger et al. (2022)’s estimates cover a
27-month period. Over the first year, Egger et al. (2022) find an expenditure multiplier of about

1.5, not far from our 1.08.

8.4. Alternative Monetary and Fiscal Arrangements

First, we consider two alternative parallel exchange rate setups. Instead of having a managed
crawl for the official rate, the government could have a fixed USD budget for essential imports and
adjust the implicit tax to fund that target, which is closer to the treatment in Pinto (1991). In
this case, the aggregate multiplier is higher by 0.14 as incoming GiveDirectly transfers lead to a
greater decline in the implicit export tax, whereas in our baseline, the transfers also lead to higher

government imports. Alternatively, exporters have to surrender only 30% of export earnings at the

21Bgger et al. (2022) include an extension which interpolates data on import adjustment, which results in a net
export multiplier of —0.53, moving our estimates closer together.
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official rate according to the recent mandate by the Reserve Bank of Malawi, although GiveDirectly
has to surrender 100%. This setting undoes almost all the gains to the aggregate multiplier from
a parallel rate.??

Finally, we consider a fiscal-dominance extension based on Leeper (1991). Details are presented
in Appendix D.1. In this case, monetary policy responds passively to inflation, with a less-
than-proportional nominal interest-rate response, while lump-sum taxes do not adjust to stabilize
local-currency government debt. Perhaps surprisingly, this generates similar aggregate multipliers
to those under the smoothed Taylor rule in our baseline, where monetary policy is active. The
limited change in the aggregate multiplier relative to our baseline reflects, in part, that the cash
transfer is funded by GiveDirectly rather than government borrowing. Therefore, it creates no direct
government financing requirement, avoiding the unbacked-deficit channel commonly emphasized in

the fiscal dominance literature.2?

8.5. Intermediates, Dynamics, Indezxation

We report three further exercises in the appendix. First, adding imported intermediate inputs,
such as fuel and fertilizer, to production in both sectors reduces local and aggregate value-added
multipliers under our calibration, as the increased reliance on imported inputs more than offsets
the expansionary effect of reducing consumption imports (Appendix D.2). Second, the effects
of the one-time transfer beyond the first year differ across treated and control regions (Appendix
Figure B9). Third, in Appendix D.4 we replace national inflation indexation with own-region
indexation, or with standard Calvo pricing without indexation calibrated to match first-year multi-
pliers. Impact-year multipliers are robust to the pricing formulation: in every macro-policy regime,
first-year aggregate multipliers differ by at most 0.1 across the three specifications, as displayed in
Appendix Table D2, though medium-run cumulative multipliers can be sensitive to the indexation

scheme.

22We note that we abstract from other uses of government USD revenues, such as an import subsidy or reserve
accumulation, which we leave for future work.

23In addition, the same wealthier Ricardian households that hold MWK-denominated government debt also pay
the lump-sum taxes to service it, so debt repayments, new bond purchases, and tax payments cancel when their
budget constraints are consolidated with the government budget constraint. We note that our extension abstracts
from distortionary taxes, government spending that responds to debt, and foreign ownership of government debt.
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9. Conclusion

This paper develops a two-region New Keynesian small open economy model to study the local
and aggregate effects of one-time cash transfers in developing countries. We exploit rich microdata
from GiveDirectly’s ongoing RCT in Malawi to calibrate the model’s key parameters. Our model
predicts a local GDP multiplier of 1.08 with little first-year inflation. At the national level, the
aggregate multiplier is less than the local multiplier, and both fall as the program scales up. The
negative spillovers to control regions are mostly due to Malawi’s macroeconomic policy environ-
ment, especially restricted capital mobility. Under alternative macro-policy regimes—especially
unrestricted capital mobility—spillovers can instead be positive.

Taken together, our analysis suggests that cash transfers can substantially boost short-run
GDP in subnational regions receiving them, but their aggregate effects depend critically on the
broader macroeconomic environment. While local multiplier estimates are robust to the macro-
policy environment, they depend on the share of hand-to-mouth households, price rigidities, and
home bias and so are not necessarily portable across countries or regions if these features differ.
Importantly, as programs scale up, external-sector adjustment becomes increasingly important for
determining their aggregate effects.

We conclude with some possible extensions that may be relevant to developing countries, in
general and Malawi, in particular. First, it would be interesting to incorporate central bank reserve
accumulation, especially in the context of parallel exchange rates (see Berg et al. (2015)). If
the central bank were able to step up foreign exchange reserve purchases, this might offset the
exchange rate appreciation simulated in the baseline. Second, our model abstracts from economic
slack, potentially biasing the multiplier downward. An unexplored area is how slack interacts with
the macro-policy environment. A third extension is to model Malawian agriculture explicitly. The
sector accounts for one-third of GDP and two-thirds of employment, and the agricultural cycle
might limit the ability of firms to boost output in the short term in response to a transfer, biasing
the multiplier upward.

Disclaimer: The authors used Al-assisted tools (Claude and Codex) to support research activities, including
coding some data analysis, developing and debugging code for model extensions, checking model implementation
and consistency, generating selected figures, and drafting portions of the appendix. All code, analysis, results, and

manuscript content were reviewed and verified by the authors, who take full responsibility for the final work.
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Appendix A. Home Bias Calibration

We estimate Traditional-Authority-level home bias separately for Southern and Northern Chi-
radzulu, using the Phase I and Phase II household surveys together with the enterprise survey,
which is common to both estimates. The estimates are very similar—0.56 in the South and 0.58 in
the North—despite large differences in income levels and expenditure composition across the two
samples. We therefore calibrate home bias to 0.57, the midpoint of the two estimates.

Definitions. Home bias is computed at the household level. For household ¢, home bias is
defined as the fraction of total expenditure that generates income within the household’s Traditional

Authority (TA). Specifically,
HB; =) > Ny LCuy, (A1)
s L

where s indexes sectors, £ indexes spending locations, and )\i ¢ is the share of household i’s total
expenditure in sector s at location £. The term LCj; denotes the local content of spending in sector
s at location ¢, defined as:

LCS,Z = Tst (1 - 75) ’ <A2)

where 7y is the residency share: the probability that a seller in sector s at location ¢ resides
within the household’s TA. The parameter ’yf is the imported intermediate input share in revenues
in sector s. Hence, 1 —~!" is the local revenue share: the average fraction of sector-s revenue that
accrues locally through labor income, profits, or TA-sourced inputs. For simplicity, we treat locally
sourced inputs as fully local, abstracting from the imported inputs used in their production.

The aggregate (district-level) home bias is the expenditure-weighted average of household-level
home bias, where household survey weights make the average representative of the district. Given
that LC,, does not vary across households, the aggregate home bias can be written equivalently

as a sector-location decomposition:

HB =Y Y Aymee(1—+F), (A.3)
s l

where A, ¢ is the aggregate household expenditure share in sector s at location £. The decomposition
is useful to understand what drives home bias in Malawi.

Results. Table Al reports the decomposition in equation (A.3) for Southern Chiradzulu
(Phase I). Three features drive the results. First, home production accounts for 19% of total
expenditure and enters with full local content (7 = 1 and 1 — AP = 1). Second, most purchased
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spending occurs within villages or in markets in the same TA, where residency shares are high,
while direct expenditure leakages to Blantyre or outside Chiradzulu are small. Third, local revenue
shares are substantially lower for food and non-food goods (1 —~% 2 0.50) than for services (0.76).
Together, these forces yield an aggregate home bias of 0.56 in Southern Chiradzulu. This moderate
value reflects the fact that, although consumption is highly local, a large share of food and non-food
revenues leaks out through imported intermediate inputs.

Applying the same calculation using expenditure shares from the Northern Chiradzulu data,
we obtain an aggregate home bias of 0.58. Despite substantial differences in income and spending
patterns between the two regions, their effects roughly offset one another, yielding similar aggregate

estimates. Our baseline calibration is 0.57, the midpoint of the Northern and Southern estimates.

Table Al: Home bias by location and sector: share per MWK of total consumption
Southern Chiradzulu (Phase I)

Food Non-food Services
Location A 7© 1-4" HB A 1 1—-~F HB A n 1-+F HB
Home production 19 1 1 19 —  — — _ = — — —
Own village 14 1 .48 07 08 1 50 04 22 1 .76 A7
Other village 03 1 .48 01 01 1 50 00 01 1 .76 .01
Market, same TA 10 .99 .48 .05 .04 .55 50 .01 .02 .87 .76 .01
Market, different TA .02 0 — — .01 0 — — .00 O — —
Blantyre 02 0 — — .03 0 — — .01 0 — —
Outside Chiradzulu 03 0 — — .03 0 — — .03 0 — —
Sum .53 32 .18 .05 .29 19
Home bias, South (Phase I) .56
Home bias, North (Phase II) — details available upon request .58
Baseline calibration (average of Phases I and II) .57

Notes. Food comprises purchases, own-produced food, and gifts. Non-food comprises durable and semi-durable goods,
such as clothing and household items. Services covers all remaining expenditure categories, including transport,
utilities, rents, etc. Local revenue shares (1 — ~F ) are computed by decomposing enterprise revenue into labor costs,
profits, and input costs. Input costs are then allocated geographically using qualitative enterprise survey responses
indicating whether a firm sources inputs from each of seven locations (four local and three outside Chiradzulu).
Residency shares (ms,) are computed using enterprise survey data on each enterprise’s market location and its
owner’s TA of residence.

Alternative geographic definition: Chiradzulu district as home. The baseline defines
“home” as the household’s own TA, whereas Egger et al. (2022) define “local” as their entire study
area (Siaya county), a much larger unit. We, therefore, compute home bias defining “home” as the

entire Chiradzulu district (10 TAs). Under this definition, we set m = 1 for purchases at markets

throughout the district, since virtually all enterprise owners in the survey reside in Chiradzulu.?*

24The imported-intermediate share v is unchanged because the survey does not provide sufficient information
to distinguish input sources across TAs. Therefore, the baseline already measures this share at the district level,
classifying inputs sourced within Chiradzulu as local and those sourced outside the district as imported.
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The resulting increase is modest in the South (0.59), since only about 20% of spending occurs
at markets, and larger in the North (0.63), where different-TA market food purchases are more
important. The midpoint under the district definition is 0.61.

Imported intermediates in home production. The baseline assigns 1 — v = 1 to home-
produced food. This is optimistic, since farming uses some imported inputs—particularly fertilizer
and pesticides. Using the household baseline survey, which records agricultural input expenditures,
we classify fertilizer and pesticides as imported and seeds, tools, and other inputs as local. Imported
inputs account for 20% of home-produced food value in the South and 10% in the North. Home
bias falls from 0.56 to 0.52 in the South and from 0.58 to 0.55 in the North, with a midpoint of
0.54.

Appendix B. Additional Figures and Tables

-m—Home bias (0.04 — 0.77) —¢-Hand-to-mouth share (0 — 0.95) -#=Inflation indexation (0 — 1)
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Figure B1: Local consumption multiplier versus local inflation across parameterizations
Notes: The figure plots the local consumption multiplier against local inflation in the first year across alternative
model parameterizations. Each point corresponds to a different combination of the hand-to-mouth share, price
stickiness, and home bias. The baseline calibration yields a consumption multiplier of 2. The baseline multiplier
(green circle) is computed with the baseline calibration: ac = 0.43, implying a hb = 0.57, w = 0.95, wy; = 0.8,
and 0p = 0.0625. The parameter grid varies home bias from 0.04 to 0.77 (black sweep with square markers),
the hand-to-mouth share from 0 to 0.95 (red sweep with diamond markers), and inflation indexation from 0 to

1 (blue sweep with triangle markers). The flexible-price (purple star) case sets 6p = 0 and wy; = 0.
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Malawi Marginal Hand-to-Mouth Share by Income
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Figure B2: Marginal hand-to-mouth share by income in Malawi. Step function: the 2017 Global Findex data by
income quintile. Solid line: linear marginal density h(n) = 0.95 — 0.64n used in the model. Dotted line: implied
cumulative average w(n) = (1/n) [;* h(x)dx = 0.95 — 0.32n.
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Figure B3: Local and aggregate output multipliers as the treated region scales up, under symmetric hand-to-mouth
(HtM) shares (w = w™)

Notes: Each panel plots the local (solid) and aggregate (dashed) output multipliers of cash transfers, as a function
of the relative size of the treated region n, for three policy regimes: restricted capital mobility with flexible exchange
rate (black), unrestricted capital mobility with flexible exchange rate (blue), and unrestricted capital mobility with
fixed exchange rate (orange). The left panel sets the hand-to-mouth share in both the treated and control regions
to w = w* = 0.95; the right panel sets both to the national average w = w™ = 0.63. The orange dotted vertical line
marks the hypothetical treated share n = 0.15.
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chl(i)ng up cash transfers in Malawi under restricted capital mobility
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Figure B4: Scaling up cash transfers in terms of national GDP growth

Notes: We compute the percentage change in Malawi GDP as the size of the cash transfer program goes up.
The orange dotted vertical line marks the hypothetical treated share n = 0.15.

Price Trends of Khongoni vs. Malawi During Transfers

Outside Khongoni @ Khongoni
30.0%

25.0%
20.0%
15.0%
10.0%

5.0%

0.0%
O PN PPN PN C N O OO O &
é«‘éo&q\éé«\«\&&«\é&«\&q\é&é&{\«\ Q

>
oéeo';o‘oa 0°° gb“go%é%o"‘gb‘ “p‘ v.Q‘v.Q‘ ‘gi“‘o* )o“)o“ » 5"\”%@9“%_,* &

Figure B5: Price trends in response to one-time transfers in Khongoni subdistrict from Egger et al. (2025)
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Source: Reproduced from Egger et al. (2025). Sample: Khongoni TA Oct 2023-Feb 2025.
Notes: 95% CI shown. Pre-Tr is after the USD 50 tr but before the USD 416 large transfer.
Randomization: staggered rollout by GVH. Control dummies: GVH, month, field officer.

Figure B6: MPC to spend one-time transfers in Khongoni subdistrict from Egger et al. (2025)
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Figure B7: Inflation in Malawi
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Figure B8: Scaling up cash transfers with unrestricted capital mobility: local and aggregate output multipliers

Notes: The figure plots the local (left) and aggregate (right) output multipliers of an unconditional cash transfer as
a function of the relative size of the treated region n, for two policy regimes in the open economy: a fixed ER (red)
and a floating exchange rate (blue). As the treated region scales up, the treated-region hand-to-mouth share w and
the control-region share w™ vary with n according to the linear rule w(n) = 0.95 — 0.32n and w*(n) = 0.63 — 0.32n,
so that the population-weighted national hand-to-mouth average is held fixed at the national value of 0.63 for all n
(i.e. nw + (1 — n)w® = 0.63). The orange dotted vertical line marks n = 0.15.
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Appendix C. Local Multiplier Propositions and Proofs

Note: The proposition and proof approach here follows that in the Appendix of Pennings (2021),
but for a slightly more general model with decreasing returns to scale production and an external

sector.

Assumptions

Common assumptions.

A1l. No non-tradable sector ac = ap =1

A2. Small treated region: n — 0

A3. One-time transfer: unanticipated and equal per person at t = 0, with ﬁt =0fort>1
A4. Separable log preferences o =y, =1

A5. No indexation: wy = 0.

AG6. No parallel exchange rate piss = peo = 0

Specific to Propositions 1a, 1b. (rigid prices with hand-to-mouth households):
AT. Rigid prices: 0p =1

A8. Common labor allocation (labor-union convention): LE = Eiv for all ¢, with wages set based

on Ricardian FOC.

Specific to Proposition 2. (flexible prices and no HtM):

A9. Flexible prices: 0p =0

A10. No hand-to-mouth households: w = w* = 0. (All households are Ricardian.)

Here ﬁg , is the producer price relative to the local CPI. Hats denote log deviations, except
that transfers and bond payoffs are level deviations in steady-state GDP units per resident.?> We

consider the regular small-region response to this shock, with no uncertainty after impact and no

2’Maintain constant productivity, constant discounting, balanced steady-state trade and zero steady-state assets.
Transfers and ownership of firm and union profits are equal per person. Wages are flexible in both regimes, so the
Ricardian labor-leisure condition holds for the wage paid by firms. Domestic saving is frictionless; foreign saving, if
permitted, is also frictionless (otherwise Ew,t = 0). Steady-state consumption and output are equal and normalized to
one. The parameter domainis 0 < < 1,0<ar <1, >0,0<w<1,0<al <1, a?,ag >0, ag—i—a;{—i—ag =1,
O0r,07" > 1, and ey > 1.

47



independent outside shocks. Outside spending, nominal prices, exchange rates and interest rates

are unchanged.?¢

Simplified Model. Under Assumptions A1-A6 and either A7T-A8 or A9-A10, together with the condi-

tions above, the full model reduces to:

C, = (1- w)@R + w@N Aggregate cons.

@N =Y, + ﬁhTt + ﬁt HtM cons.

(C.1)
(C.2)
CF = C*{L —Ri+7 Ric. Euler (C.3)
CE 4 B(Biy1 + Buus1) = Be+ Buy + Yo + PY, + TR, Ric. budget (C.4)

(C.5)

Y,=arL; GDP

Oral(1—al) + QTOL? +0rval

Y, = a{ét - a7 Pr, Goods demand (C.6)
f— ah ?
—T — ~
MC, =W+ (1 —ar)Ly Marginal cost (C.7)
W, = CE+ L/Jff Labor-leisure (C.8)
Li=(1- w)ff + wziv Aggregate hours (C.9)
7. =aj7,,  CPIinflation (C.10)
pr _ pT
7L, = Mifr}t_l Producer inflation (C.11)
' 1—qj

(1—0p)(1 — B0p)

—T ~
MC, — P Price Phillips C.12
1+ (1 _ aL)6y/aL ( t hi) rice 111ps curve ( )

01T3 (%it - 5%51:4-1) =

Zero responses in the regular small-region limit.

R, = }A%,?w =0 Interest rates (C.13)
€, = éx. = @gry =0  Nominal exchange rates (C.14)
Yy =Cf=L;=0  Control quantities (C.15)
ﬁ;{t* = %?I =7;=0 Control prices (C.16)
Y99 = CA99 — 7499 — () National aggregates (C.17)

26Tnitial conditions are §0 = éw,o = 135,1 = 0, and the terminal condition is lim7_ BT+1(§T+1 + §w,T+1) =0.
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Propositions 1a, 1b: rigid-price restrictions.

0p=1 Rigid prices (C.18)

Zﬁ = fi\’ =1, Equal hours (C.19)

Proposition 2: omit equation (C.2) and impose flexible prices and no HtM.

0p =0 Flexible prices (C.20)
w=w"=0 No HtM (C.21)
Statements

Proposition 1 (Rigid P, with HtM, general 3). Under Assumptions A1-A8, the conditions
above and BRE, = 1, the impact local multiplier of a one-time cash transfer of magnitude T' Ry is

Yo ol [1-B)+w(B—al)]

— = C.22
Tk | (-ai-alw) €22
Additionally if B — 1, the impact local multiplier simplifies to
v T
im0 _ W (C.23)

511 AT R, 1-aolw

Proposition 2 (Flex Prices, no HtM). Under Assumptions A1-A6, A9, A10, the conditions
above and BRY, =1, the impact local multiplier of a one-time cash transfer of magnitude TRy is

Yy ar (1-75)
Y _ . C.24
dT Ry 1+ ( )

Proof of Propositions 1a and 1b. Under (C.18), the price Phillips curve (C.12) gives %it = B%}Ctﬂ.
Bounded inflation therefore implies zero producer inflation. Equation (C.11) and the initial price
condition then imply ]3,? . = 0, and (C.10) gives zero CPI inflation. The Euler equation (C.3), using

(C.13), makes Ricardian consumption constant:
ClE=Ck. (C.25)
With ]3,?,5 = 0 equation (C.6) then reduces to

o~ o~

Y = o} Cy. (C.26)
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Combining this with (C.1) and (C.2) gives

(1 —wal)¥ = of [(1 — w)CF + wTRy|. (C.27)
(1 —wal )Y = af (1 —w)CE. (C.28)

As the transfer is only for the first period }A/oo is the constant output response for every t > 1, after
the transfer has ended. Discounting (C.4) and using zero initial assets and the discounted terminal
asset condition yields

Cl = (1-8) (Yo + TRo) + Yw. (C.29)

To solve these three equations, substitute Y from (C.27) and Ya, from (C.28) into (C.29). Since

(1 —8)+ B =1, the two terms involving Ricardian consumption combine to give

af(1—w) ~ wal _
'w(iT)cm (1-2) <1 + 1_"T> TRy.

R
Co' = =
way, wayy,

The expression in parentheses is 1/(1 — wad). Multiplying through by 1 — wa! and collecting the

consumption terms on the left yields
[1- wal —af(1 - w)]@\(l)Q = (1 - B)TRo.

The coefficient in brackets simplifies to 1 — af. Dividing by this positive coefficient gives

Cl = 11 - BTTJ\%O. (C.30)
~od

Substituting into (C.27) and dividing by the transfer proves (C.22). Taking 8 1 1 gives (C.23).00

Proof of Proposition 2. Equations (C.21), (C.1) and (C.9) give 6’# = C; and LE = I,. Under
s ~

(C.20), the price Phillips curve (C.12) implies MC, = P,Z ;- Substituting the labor-leisure condition

(C.8) into (C.7) therefore gives

Pl =Ci+ (1 +9y—ar)l. (C.31)
Using (C.5) therefore gives
N 1 —ar ~



Using zero interest-rate responses (C.13) and the inflation identities (C.10)—(C.11), the Euler equa-

tion (C.3) implies that, for every ¢t > 0,

~ O‘:lf - ~ O[;[; -
C: + P, =Cii1 + —2=P . C.33
t 1— ag h,t t+1 1— O‘}Y; h,t+1 ( )

Thus this combination of consumption and the relative producer price is constant from impact
onward. To eliminate consumption, substitute (C.32) at dates ¢ and ¢ 4+ 1 into (C.33). Since
1+al/(1—al)=1/(1—al), this gives

pT pT

by, 1+Y-ars Poiyi 1+¢—args

Y, = — Y. C.34
1—04:5 oy, t 1—04%,; ag, i1 ( )

Next, substitute (C.32) into goods demand (C.6) at date t. Collecting output terms and solving

for the relative producer price gives the contemporaneous relation

Pl L+af 1+ —ap)/ar ~
1—af (0r —Dal(1—al)+ HTa? + 0 al -

(C.35)

Substitute (C.35) at dates ¢ and ¢ + 1 into (C.34), then multiply through by this denominator,
which is positive under the stated trade-elasticity bounds and a? +al =1— a% > (0. Using

of + (0 — 1ok (1 —al) = (al)? + 0ral (1 — al) to collect terms yields

14+v—« rw % %
1+ 1(/;LL{(Q%LF)2 +0ral(1—al)+ QTQ}F + 07l (Y = Y) =0. (C.36)

The term in brackets is at least one, since (1 + ¢ — ar)/ay > 0. Hence output is constant from
impact onward. Equation (C.35) implies relative prices are constant, and equation (C.32) then
implies constant consumption.

Dropping time subscripts for these constant responses, solving forward (C.4) using zero initial

assets, the discounted terminal asset condition and the one-time transfer implies

1 = 1 = 1 & =
C= Pl'+ ——Y +TR,. C.37
The supply relation (C.32) gives
~ 1 —ar ~
o_pr-_ltv-a (C.38)
ar
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Combining the last two equations yields

1 N _
VY _ (1 - B)TH, (C.39)
aj,
Dividing by the transfer proves equation (C.24). O

Appendix D. Further Robustness and Extensions

Appendiz D.1. Fiscal Dominance Extension

This appendix adds a simple fiscal-dominance extension based on Leeper (1991) to investigate
how it affects the GiveDirectly transfer multiplier, both with and without a parallel exchange
rate. Throughout we continue to assume restricted capital mobility and that domestic government
debt denominated in MWK is held by local Ricardian households. Only Ricardian households
hold government debt and pay the lump-sum taxes used to service it, because they are the richer
household type and the rest of the population does not have access to financial markets.

Although the model features an alternative Passive Monetary-Active Fiscal (PM/AF) regime as
in Leeper (1991), it has little effect on local transfer multipliers and generates aggregate multipliers
close to those under the baseline smoothed Active Monetary-Passive Fiscal (AM/PF) rule. The
qualitative result in our baseline that the aggregate multipliers are less than the local multipliers
and both fall as the program scales up continues to hold.

The modest difference in aggregate multipliers between the PM/AF regime and our smoothed
AM/PF baseline reflects, in part, the external financing of the GiveDirectly transfer. Because the
transfer does not require government borrowing, it does not generate the unfunded fiscal expansion
commonly considered in the fiscal-dominance literature. In addition, the same wealthier Ricardian
households that hold MWK-denominated government debt also pay the lump-sum taxes used to
service it. Debt repayments, new bond purchases, and tax payments therefore cancel when their
budget constraints are consolidated with the government budget constraint. If taxes were distor-
tionary, government spending responded to debt, or foreigners held government debt, these effects
might differ.

Model. Let BtG denote nominal end-of-period government debt issued during period ¢ and
outstanding at the end of the period. It is purchased for BY/R;. The stock BY | is inherited
beginning-of-period debt brought from the end of ¢ — 1 into period t. The government levies lump-

sum taxes TtG’R to service the debt. Therefore, the treated region Ricardian household’s budget
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constraint, equation (2) in the main text, becomes:%

B, B¢
PO+ 2t + =L 4 1f

2t R B — B, +BY, + WFLE + NTRE 4+ 1IF (D.1)
t t

Aggregate per capita debt is just a population-weighted average (also adjusting for the fact that
the hand-to-mouth households do not hold any debt): Bffgg’t =n(l—w)Bf +(1-n)(1 —cu*)B,f;’*.28
The aggregate government budget constraint, using end-of-period debt, is as follows. Lower-case
debt and taxes are real quantities measured as shares of steady-state GDP. We assume no net
government spending financed by domestic debt. In the parallel exchange rate case, revenue from
the exchange rate wedge exactly finances the endogenous dollar waste-import bill, so this balanced

account cancels from the consolidated government budget constraint. Thus, inherited debt is

revalued by aggregate inflation, while new borrowing is discounted by the current policy rate.

bggg,t +7G = bggg,tfl (D.2)
Agg,t — A : .
R; Ht 99
The baseline fiscal rule adjusts current taxes to inherited debt, where the key parameter here

is vy, which determines whether fiscal policy is passive (large ;) or active (small ;):%”

G G G G
7-Agg,t - TAgg,ss =M (bAgg,t—l - bAgg,ss) . (DS)

Monetary policy follows a Taylor rule as in equation (20) in the main text, but allows for a

small value of ¢, in a passive monetary regime.

Appendiz D.1.1. Calibration

The calibration is the same as that in the main text, with a tradables consumption share of
ac = 0.43, implying a non-tradables (home bias) share of 0.57.3° The steady-state debt calibration
follows the 2025 IMF Article IV for Malawi, which reports total public debt of about 80 percent of

GDP, comprising approximately 50 percent domestic and 30 percent external debt (IMF (2025)).

2"This expression suppresses the external borrowing terms in equation (2), which are restricted here. The control
region budget constraint is analogous.

Z8Steady-state debt per Ricardian household is the same across the treated and control regions BS, = BS*.

2%Note that this lump-sum tax is separate from the implicit tax on exports as part of the parallel exchange rate
regime. The government has separate budget constraints to service domestic steady state debt (in this extension)
and to pay for imported government spending (as in the main text with a parallel exchange rate).

30 As in the main text, we consider the baseline economy size n = 0.005 and the larger-economy robustness n = 0.15,
retaining w = 0.95 and w™ = 0.63 to isolate the impact of fiscal dominance.
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Because the model does not include foreign-currency government debt (which is mostly concession-
ary anyway ), local-currency debt is calibrated to the domestic component of 50% GDP, with taxes
levied to service it equal to 2% of GDP (as 5 = 0.96).

The parallel exchange rate calibration is the same as in the main text: the steady-state premium
is uss = 1.5, so the gross wedge is 755 = 2.5. The official rate follows the managed crawl as in
equation (24), with p, = 0.95, while the parallel rate adjusts flexibly. Setting pe, = 0 freezes
the wedge and reproduces the no-parallel model’s responses. The government import bill equals
wedge revenues in main text equation (23); these receipts are not counted again as domestic-debt
financing.

Policy regimes. Using the monetary-fiscal classification of Leeper (1991), the three policy

specifications are:

e Smoothed AM/PF: active monetary/passive fiscal policy with pr = 0.8, ¢ = 1.5, ¢y =
0.5, and debt-stabilizing taxes v, = 0.1.

e Simple AM/PF: the same active monetary/passive fiscal assignment, but with an un-

smoothed inflation-only Taylor rule: pr =0, ¢ = 1.5, ¢y = 0, and v, = 0.1.

e Simple PM/AF: passive monetary/active fiscal policy with the same unsmoothed inflation-
only Taylor-rule structure as simple AM/PF: pr = 0, ¢ = 0.5, ¢y = 0, and no debt-

stabilizing tax response, v, = 0.

The results below use the same policy comparisons for both exchange rate specifications (Ap-
pendix Table D1). In particular, the comparison between simple AM/PF and simple PM/AF holds
pr = 0 and ¢y = 0 fixed, changing ¢, and ;. It therefore measures a joint monetary—fiscal regime

change rather than the isolated effect of fiscal feedback.3!

Appendixz D.1.2. No parallel exchange rate

Looping over policy coefficients gives determinacy regions similar to Leeper (1991):

e Simple AM/PF: the model is determinate for ¢, > 1.1 on the inflation-response grid and
v > 0.04 on the fiscal-feedback grid. Lower ¢, produces indeterminacy, while lower -,

produces no stable equilibrium.

31The determinacy checks use one-at-a-time grids at n = 0.005: ¢ = 0 : 0.1 : 2.5, 4 = 0 : 0.01 : 0.20, and
steady-state debt from 0 to 1 in steps of 0.05. These are tested grid ranges, not exact analytical thresholds.
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e Simple PM/AF: the model is determinate for 0 < ¢, < 1.0 on the inflation-response grid
and for v, < 0.03 on the fiscal-feedback grid. Raising ¢, above one produces no stable

equilibrium, while stronger fiscal feedback produces indeterminacy.

Positive steady-state debt between 0.05 and 1.0 is determinate in both regimes on the debt grid.

Transfer multipliers (no parallel rate). At the baseline policy coefficients, changing fis-
cal/monetary regimes has little effect on the aggregate multiplier, and almost no effect on the local
multiplier. As shown in Appendix Table D1, switching from simple AM/PF to simple PM/AF
raises the aggregate multiplier from 0.661 to 0.691 when n = 0.005, and from 0.604 to 0.626 when
n = 0.15.32

Appendiz D.1.3. Parallel exchange rate

With pe, = 0.95, looping over the same policy variables gives the following determinacy regions:

e Simple AM/PF: the model is determinate for ¢ > 1.0 on the inflation-response grid
and 7, > 0.04 on the fiscal-feedback grid. 0 < ¢, < 0.5 produces indeterminacy, while

0.6 < ¢, < 0.9 and lower ~;, produce no stable equilibrium.

e Simple PM/AF: the model is determinate for 0 < ¢, < 0.5 on the inflation-response grid
and for v, < 0.03 on the fiscal-feedback grid. Higher ¢, produces no stable equilibrium, while

stronger fiscal feedback produces indeterminacy.

Positive steady-state debt between 0.05 and 1.0 is determinate in both regimes on the debt grid.
Transfer multipliers (with parallel rate). At the baseline policy coefficients, switching
from simple AM/PF to simple PM/AF lowers the aggregate multiplier from 0.934 to 0.710 when
n = 0.005, and from 0.885 to 0.647 when n = 0.15. However, this -0.22 change is only relative to
a simple AM/PF Taylor rule; if instead we compare to the baseline AM/PF smoothed Taylor rule
in the main text, the change is only -0.01, suggesting that it is not the AM/PF to PM/AF switch
that is important, but rather the coefficients in the AM/PF Taylor rule, as discussed below. At

n = 0.005, the local multiplier is 1.08 (as in the main text) in all three monetary-fiscal regimes.?3

32Conditional on a successful solution, the aggregate multiplier is constant over different fiscal-feedback values
under simple AM/PF and over the different levels of steady state debt in both regimes. It ranges from 0.661 to 0.697
over the successful simple AM /PF inflation-response grid, and from 0.691 to 0.704 over the successful simple PM/AF
fiscal-feedback grid.

33Conditional on a successful solution, the aggregate multiplier is constant over different fiscal feedback values under
simple AM/PF and over the positive-debt grid in both regimes. It ranges from 0.734 to 1.383 over the successful
simple AM/PF inflation-response grid, and from 0.710 to 0.716 over the successful simple PM/AF fiscal-feedback
grid.
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Table D1: Transfer multipliers in a model with fiscal dominance

Local Aggregate
Policy regime n  No parallel Parallel No parallel Parallel
AM/PF, smoothed Taylor rule 0.005 1.08 1.08 0.63 0.72
AM/PF, simple Taylor rule 0.005 1.08 1.08 0.66 0.93
PM/AF, simple Taylor rule 0.005 1.08 1.08 0.69 0.71
AM/PF, smoothed Taylor rule 0.150 0.99 1.00 0.58 0.67
AM/PF, simple Taylor rule 0.150 0.99 1.04 0.60 0.89
PM/AF, simple Taylor rule 0.150 1.00 1.00 0.63 0.65

Notes: Multipliers measure output per unit of net transfer received by households, as in the Default Definition
from main text Table 2. The n = 0.15 rows retain the baseline hand-to-mouth shares w = 0.95 and w* = 0.63
to isolate the impact of fiscal dominance, and so are not directly comparable to the scale-up results in Table 2,
which adjust these shares with program size.

Discussion. The most notable change in aggregate multipliers in Appendix Table D1 is not across
monetary-fiscal regimes, but within the AM/PF parallel regime as the short-run monetary policy
response to inflation changes. Specifically, the aggregate multiplier with n = 0.005 rises from 0.72
to 0.93 moving from a smoothed Taylor rule to a simple Taylor rule within the AM/PF parallel
regime. Even though ¢, is the same in both cases, the smoothed Taylor rule mutes the short-

34 This change also raises the aggregate multiplier in the

run interest rate response to inflation.
no-parallel case, but by only 0.03.

A larger short-run Taylor rule inflation coefficient raises the aggregate multiplier because the
GiveDirectly transfer reduces aggregate inflation. A stronger response to this fall in inflation
produces a larger interest-rate cut, supporting household spending. Although the transfer generates
a small increase in treatment-region inflation (as in Figure 2), with restricted capital mobility
the exchange rate appreciation is large enough that the fall in import prices dominates at the
national level. The fall in aggregate inflation is larger for the parallel-rate regime, which then

makes the aggregate multiplier in that regime more sensitive to changes in the Taylor-rule inflation

coefficient.??

Appendiz D.2. Imported intermediate inputs.

Since a large fraction of Malawi’s imports consists of intermediate inputs used in production,

such as fuel and fertilizers, we extend the model to include imported intermediates in the production

34The comparison also removes the output response, setting ¢y = 0; separate simulations show that smoothing
accounts for most of this difference.

35For example, at n = 0.005, raising ¢ from 1.5 to 3 increases the aggregate multiplier from 0.934 to 1.575 with
the parallel rate regime, compared with 0.661 to 0.731 without it (not reported in the table and other coefficients
unchanged).
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functions of both the tradable and non-tradable sectors. More specifically, the production function

for tradable goods is
—aT
Y7(i) = [ATLT )] M (i), (D-4)

where M (i) denotes the imported intermediate input used by firm i in the tradable sector, and a7,
determines the importance of imported intermediates in production. The production function for
non-tradable goods is analogous, with imported input Mts (7) and share parameter a%. We assume
that the steady-state imported-intermediate share of gross output is the same across sectors.?%

To isolate the role of imported intermediate inputs, we conduct this exercise under the single
flexible exchange-rate regime.?” We vary af/[ and 04?4 while reallocating imports from consumption
to intermediate inputs to maintain the same steady-state ratio of total imports to value added.

Under our calibration, we find that both local and aggregate value-added multipliers decline
as the share of imported intermediate inputs increases. Reallocating imports from consumption to
intermediate inputs generates competing effects. Reducing consumption imports increases demand
for domestically produced goods and tends to raise gross output.>® At the same time, greater
reliance on imported intermediate inputs means that a larger share of gross output reflects these

imported inputs rather than domestic value added. In our quantitative exercise, the latter effect

dominates, resulting in lower local and aggregate value-added multipliers.

Appendiz D.3. Dynamics and Cumulative Multipliers.

In this section, we examine the dynamics of the multipliers at longer horizons. Figure B9 plots
the dynamic response of the local, spillover, and aggregate GDP multipliers (rows) to the same
one-time cash transfer studied in Section 7, under each of the three macro regimes (columns).
Within each panel, the dotted line is the per-period impulse response of GDP, scaled to be a dollar-
for-dollar multiplier. The solid line is the cumulative multiplier, the sum of per-period responses

through year ¢.3°

36We define value added as gross output net of imported intermediate inputs, with both measured at steady-state
prices. We assume that the price of imported intermediate goods is the same as the price of imported tradable goods.

3"The model with sufficiently large imported-input shares does not satisfy the conditions for a unique equilibrium
under the benchmark highly persistent official exchange-rate rule. We therefore conduct this appendix exercise under
the single flexible exchange-rate regime.

38Reducing imports of tradable consumption goods requires greater domestic production of tradable goods, in-
creasing the relative size of the tradable sector. Because the non-tradable sector accounts for a larger share of the
transfer-induced output response, this compositional change also affects the multipliers.

39Because the transfer is one-off in the first year, the sum of GDP impacts through year ¢ equals the cumulative
multiplier.
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The top row of Figure B9 shows little dynamics: cumulative local multipliers do not depend on
the horizon. Across all three regimes, treated-region GDP rises by about MWK 1.08 in the year of
disbursement and returns to baseline the following year, so the cumulative local multiplier is equal
to the impact multiplier.

For spillover multipliers (middle row) and aggregate multipliers (bottom row), the dynamics
are more important. Although unrestricted capital mobility leads to a large and positive spillover
multiplier on impact, the effect on GDP of the control region turns negative in later years. Under
restricted capital mobility, spillovers are negative on impact and remain negative at longer horizons.
Hence in all three cases, spillover cumulative multipliers fall over time.

The exchange rate regime is an important determinant of the speed of adjustment. With a
flexible exchange rate, adjustment is fast and so the impact on GDP in the control region becomes
smaller over time and is close to zero by year 5. In contrast, with a fixed exchange rate, the effect
on control-region GDP remains substantially negative even at year five.

At moderate horizons, the aggregate cumulative multipliers are much smaller than at impact,
and the unrestricted capital mobility with flexible exchange rate regime now produces the largest
value. By year 5, the unrestricted capital mobility with flexible exchange rate regime’s cumula-
tive aggregate multiplier is 0.53, above the unrestricted capital mobility with fixed exchange rate
regime’s multiplier of 0.26, both well below the impact-year multipliers of 1.56 and 2.03, respec-
tively. The restricted capital mobility regime has the lowest cumulative aggregate multiplier at the
5-year horizon (0.15). The intuition for the flipped ranking is that, although a fixed exchange rate

produces large multipliers in the short term, it spreads the adjustment over a longer period.

Appendiz D.J. Price Indexation

In this section, we investigate robustness to the type of price indexation (or lack thereof). In
the baseline calibration, we set wp; to be 80% Gali-Gertler rule-of-thumb indexers, who index to
national population-weighted sectoral inflation.” We consider two other alternatives. The first
alternative has firms index to their own region’s past sectoral inflation. The second alternative is
the standard Calvo pricing without backward indexation, where 62% of firms are not able to adjust

prices each year, but there are no rule-of-thumb indexers.*!

40This assumption is based on the empirical observation that in high-inflation countries, many firms index to the
national CPI, which is more observable than alternative price indices.
4162% is set to approximately match the size of the first year multipliers.
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Figure B9: Per-period IRFs and cumulative multipliers by policy regime

Notes: The figure shows the dynamic response of Local, Spillover, and Aggregate GDP multipliers (rows) to
a one-time GiveDirectly cash transfer to the treated region, under three policy regimes (columns): restricted
capital mobility with flexible exchange rate (black), unrestricted capital mobility with flexible exchange rate
(blue), and unrestricted capital mobility with fixed exchange rate (red). Within each panel, the solid line is
the cumulative multiplier and the dotted line is the per-period impulse response of GDP (scaled per dollar of
transfers). Multipliers are defined as in Section 7. Time is annual, with ¢ = 0 denoting the pre-shock steady
state.

Table D2: Multipliers under alternative indexation assumptions

A. Impact Multiplier (First Year) B. Five-Year Cumulative Multipliers

Scenario Type Default Local None Default Local None
(National) Indexation (Calvo) (National) Indexation  (Calvo)

Restricted capital mobility, Local 1.08 1.08 1.08 1.09 0.05 0.89
Parallel exchange rate Spillover -0.35 -0.34 -0.35 -1.27 -0.28 -0.89
Aggregate 0.72 0.74 0.73 -0.18 -0.23 0.00

Restricted capital mobility, Local 1.08 1.08 1.08 1.09 0.05 0.89
Flexible exchange rate Spillover -0.45 -0.43 -0.49 -0.94 0.04 -0.65
Aggregate 0.63 0.64 0.59 0.15 0.09 0.24

Unrestricted capital mobility, Local 1.08 1.08 1.09 1.09 0.06 0.90
Flexible exchange rate Spillover 0.48 0.49 0.38 -0.56 0.45 -0.16
Aggregate 1.56 1.57 1.47 0.53 0.51 0.73

Unrestricted capital mobility, Local 1.09 1.08 1.09 1.09 0.05 0.90
Fixed exchange rate Spillover 0.95 0.95 0.96 -0.83 0.17 0.86
Aggregate 2.03 2.03 2.05 0.26 0.22 1.76

Appendix Table D2 shows that on-impact local, spillover, and aggregate multipliers are almost
completely unaffected by the type of indexation, or whether prices are sticky in a conventional
sense (Panel A). However, the 5-year cumulative multiplier can sometimes differ.

Moving from national to local indexation generally results in almost identical 5-year aggregate
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cumulative multipliers, though with different drivers. For example, in both indexation regimes the
largest multiplier continues to be in the unrestricted capital mobility with flexible exchange rate
case (0.51), with the unrestricted capital mobility with fixed exchange rate case second (0.22) and
the restricted capital mobility cases with and without parallel exchange rate have smallest 5-year
cumulative multipliers (—0.23 and 0.09, respectively). However, the dynamics of how the aggregate
multiplier is generated is quite different. Specifically, instead of a falling spillover cumulative
multiplier (as in Appendix D.3), it is the local cumulative multiplier that falls. The reason is
that price indexation distorts future relative prices. In the baseline, future relative prices in the
home region are less distorted, because national prices move less than local prices in the first year.
However control-region prices are relatively more distorted, because the control region inherits
some of the inflation from the transfer in the home region. This means that in the baseline, control
region prices are too high for the level of demand, resulting in a negative GDP impact. With
local indexation, it is the opposite—local prices continue to rise in the home region, depressing
future output, whereas they are closer to steady state in the control region. That is, the local
and spillover changes are equal but opposite (A Local ~ -A Spillover in every regime), because
indexation shifts where the price distortion ends up (home vs control region) without affecting the
aggregate response.

If we assume standard Calvo pricing without indexation, most multipliers are similar to the
baseline, with the exception of much larger aggregate and spillover cumulative multipliers in the
fixed exchange rate regime. Specifically, cumulative local multipliers without indexation after 5
years are fairly similar to the baseline at around 0.89, close to 1.09 in the baseline. Five-year
cumulative spillover and aggregate multipliers are modestly higher than the baseline for restricted
capital mobility and unrestricted capital mobility with flexible exchange rate cases. However, with
a fixed exchange rate and unrestricted capital mobility regime, the five-year aggregate cumulative
multiplier is 1.76, which is much larger than the 0.26 in the baseline. The reason is not that the
control-region price level is much higher with national indexation, though this is also true. Rather,
the larger price distortions matter more for the output response under the fixed exchange rate
regime than under the flexible exchange rate regime.

In sum, while the impact multipliers are always robust, the size and ranking of the medium-run
cumulative multipliers can depend on the model specifications. Compared with the baseline, local
cumulative multipliers are lower with local indexation, and spillover multipliers are higher, while

aggregate multipliers are unchanged.
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