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Abstract 

The impacts of the COVID-19 pandemic and government policies to limit its spread are multi-faceted 
and complex. Market linkages transmit these impacts through economies – from directly affected 
actors to others – in both the urban and rural spheres. Economic contexts, including the structure of 
local economies, shape the transmission of impacts on rural men and women. Because of this, the 
pandemic, lockdowns, and mitigation policies influence outcomes in complex ways. In most cases, the 
magnitudes and even the signs of impacts cannot be determined ex ante. In this study, we use multiple 
local economy-wide impact evaluation (LEWIE) models to estimate the impacts of the pandemic and 
lockdowns on rural producers and households in a diversity of economic and agro-climatic settings, 
using simulation methods. We also examine the likely effects of alternative mitigation measures. Our 
simulations capture both direct and indirect impacts, via production and income spillovers in rural 
economies. The findings reveal the severity of impacts of the pandemic and lockdown on rural 
households, as well as the positive effects that short-, medium- and longer-term mitigation policies 
might have. Both the negative impacts and the effectiveness of mitigation measures depend critically 
on economic context, including rural economies’ production-activity mix, reliance on outside income 
sources, labour intensity and openness to trade, climate, and infrastructure. In theory, impacts are 
largest at sites where rural households participate in activities directly affected by the pandemic and 
where local market linkages generate significant production and income spillovers. The simulation 
findings suggest that the pandemic has large negative impacts on rural production activities and 
incomes, including ones in which women are heavily engaged, and they have different impacts on 
female and male workers and on female- and male-headed households. These impacts vary across 
localities, but in all cases they are more severe for poor than non-poor households. Social cash 
transfers (SCTs) can mitigate negative impacts in the short run, whereas production supports and 
public works investments can play a more important role in the medium to long run. Given the 
complexity of the pandemic, policy responses, and factors shaping impacts at any given site, there is 
no “one size fits all” explanation of how the pandemic and government responses to it affect rural 
economies. Nevertheless, simulations across a diversity of local economic settings can reveal broad 
patterns that are not available from other methods. 
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1. Introduction 

Large documented impacts of the COVID-19 pandemic on rural incomes and welfare underline the 
importance of research focusing on rural spaces. Many negative impacts of the COVID-19 pandemic 
and policies to contain its spread are found in urban areas. However, rural populations are vulnerable 
to the COVID-19 pandemic and policies to contain its spread, for a number of reasons. Rural 
households depend on public spaces and movement for their livelihoods. Non-farm wages from 
working in nearby towns are a major source of rural household income in low- and middle-income 
countries. Supply-chain disruptions adversely impact agricultural producers, on both the input and 
output sides. Urban suppression policies, by reducing employment and income, contract both supply 
and demand of goods and services, while depriving rural households of another important income 
source: migrant remittances. To the extent returning migrants are substitutes for non-migrants in 
agricultural and other rural activities, they may also increase the supply of labour in rural areas. 
Natural resource-extraction economies, like fishing communities, lose access to outside markets for 
fresh fish. A contraction in tourism can affect rural households directly, if family members work in 
tourism activities, and indirectly, as lost wages and profits ripple through local economies (World 
Bank, 2021). Refugee settlements can benefit nearby host-country households and businesses, but 
not if lockdowns limit refugees’ ability to shop in local markets (Alloush, 2017). In short, the impacts 
of COVID-19 and government efforts to limit its spread are extraordinarily complex. As World Bank 
Group President David Malpass recently wrote: 

“COVID-19 descended on the poor like wildfire. It was layered on several slow-
burning crises—rising conflict and violence, refugee camps, stagnant median 
incomes, reckless lending and poorly chosen debt contracts, and damage caused by 
climate change. Because these crises struck at different speeds, the natural 
tendency everywhere was to tackle them separately—one-at-a-time, without 
sufficient attention to cross-connections that might have enabled a more effective 
response.”1 

Governments in both developed and developing countries are responding with large scale fiscal and 
monetary policies,2 for instance, providing cash transfers to households or subsidies to producers as 
well as credit and fiscal relief to businesses, including agribusinesses. 3  These supports, like the 
stringency of pandemic and suppression policies (Bordi et al., 2021; Hale et al., 2021), can have both 
direct and indirect effects on rural households, as their impacts work their way through rural markets. 

                                                                 
1  See Building a Green, Resilient, and Inclusive Recovery: Speech by World Bank Group President David 

Malpass. 
2  IMF is tracking key economic responses governments are taking to limit the human and economic impact of 

the COVID-19 pandemic. The tracker includes 193 economies, and indicates substantial resources, relative to 
GDP, employed by both developed and developing countries for mitigating COVID shocks. See 
https://www.imf.org/en/Topics/imf-and-covid19/Policy-Responses-to-COVID-19#I  

3  In practice, as pointed out by a recent EU-FAO FIRST Policy Assistance Facility (2020) report, “expanding and 
sustaining support to agri-food systems and livelihoods has depended and will continue to depend upon the 
capacity of governments to mobilize additional resources or re-purpose existing ones with serious implications 
for long-term development of the agri-food systems.” 

https://www.worldbank.org/en/news/speech/2021/03/29/building-a-green-resilient-and-inclusive-recovery-speech-by-world-bank-group-president-david-malpass
https://www.worldbank.org/en/news/speech/2021/03/29/building-a-green-resilient-and-inclusive-recovery-speech-by-world-bank-group-president-david-malpass
https://www.imf.org/en/Topics/imf-and-covid19/Policy-Responses-to-COVID-19#I
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The pandemic outbreak has created demand among policymakers, practitioners, and academics for 
better ways to understand the impacts of the pandemic and government responses, particularly on 
the poor, as well as to gain insights to inform the design of policies to mitigate adverse impacts, make 
up for the ground lost because of COVID-19, and to lay the foundations for an inclusive recovery. At 
the time of the outbreak, however, there was generally a paucity of information to address these 
questions. Lockdowns and travel restrictions also limited researchers’ and statistical agencies’ ability 
to gather real-time data. There have been some gallant and creative efforts to overcome these 
barriers. Examples include the World Bank’s LSMS-supported High-frequency Phone Surveys, the 
WFP’s Caribbean COVID-19 Food Security and Livelihoods Impact Survey, the India Consumer 
Pyramids Household Survey (Wage 20), and on a more localized level, Gupta et al.’s on-going weekly 
survey of rural households in the Sundarbans region in West Bengal, India.4 All of these surveys 
provide evidence that the pandemic has taken a heavy toll on rural incomes. They offer less insight 
into why these impacts occur and how they are shaped by the structure of rural economies, or ways 
to design policies that mitigate negative impacts of the pandemic in the short or long run.  

This study takes a different approach, by modifying a large number of local general-equilibrium models 
to simulate the impacts of the pandemic and government responses to it in a diversity of rural-
economic settings. Local economy-wide impact evaluation (LEWIE) models have been developed in 
recent years to address a variety of development economics questions, from impacts of agricultural 
policies to the local-economy effects of poverty programmes, technology adoption, fishery 
management, tourism, and refugees, in Africa and elsewhere. Twenty of these models are adapted 
and used to simulate the impacts of COVID-19 and lockdowns on the real incomes of rural poor and 
non-poor household groups, classified using The World Bank’s USD 1.90/person/day criterion, as well 
as on agricultural and non-agricultural production activities. They also serve as a laboratory to 
simulate the possible effects of policies designed to mitigate these impacts. The strength of the LEWIE 
approach is that it captures both direct and indirect impacts of the pandemic and mitigation measures, 
as influences swirl around rural economies. This study exploits existing models of multiple rural sites 
to glean insights into COVID-19-related impacts at a time when other information, though gradually 
increasing, is still scarce, and when alternative impact-evaluation methods, including experiments, 
generally are not an option.  

The use of multiple LEWIE models from diverse settings results in a large quantity of simulation results 
that need to be conveniently packaged and summarized. Findings from this study are synthesized and 
reported for typologies of study sites constructed using a k-means cluster analysis, and a set of 
classification variables agreed upon by FAO staff. The typology includes sites where agricultural, cash 
crop, or livestock production constitutes an important share of the local GDP. The typology also 
includes natural resource, tourism, refugee, and migrant remittance economies – economies whose 

4  Rapid Phone Surveys (including of people canvassed by Living Standards Measurement Surveys shortly 
before the pandemic, are being carried out in more than 50 countries; see 
https://www.worldbank.org/en/data/interactive/2020/11/11/covid-19-high-frequency-monitoring-
dashboard. The WFP Caribbean findings are available at https://www.wfp.org/publications/caribbean-covid-
19-food-security-and-livelihoods-impact-survey-round-2-july-2020. For India’s Pyramids Household Survey,
see https://www.youtube.com/watch?v=MF4PewaZk-o. The findings from Sundarbans, India, appeared in
Gupta, A., Zhu, H., Doan, M.K., Michuda, A. & Majumder, B., 2020. Economic Impacts of the COVID−19
Lockdown in a Remittance‐dependent Region. American Journal of Agricultural Economics.

https://www.worldbank.org/en/data/interactive/2020/11/11/covid-19-high-frequency-monitoring-dashboard
https://www.worldbank.org/en/data/interactive/2020/11/11/covid-19-high-frequency-monitoring-dashboard
https://www.wfp.org/publications/caribbean-covid-19-food-security-and-livelihoods-impact-survey-round-2-july-2020
https://www.wfp.org/publications/caribbean-covid-19-food-security-and-livelihoods-impact-survey-round-2-july-2020
https://www.youtube.com/watch?v=MF4PewaZk-o
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production is relatively labour intensive; sites with a high degree of trade openness; relatively high-
risk agro-climatic locations; and sites where access to mobile communications is widespread. The 
clustering strategy is described later in this report. 

All findings are presented as monthly impacts. In this way, the findings do not depend on assumptions 
about the duration of the pandemic, lockdowns, or mitigation measures, which vary from place to 
place. The intensity of the lockdowns we simulate is reflected in the simulation designs that are 
described below. Measures implemented naturally vary from place to place, so the simulation design 
is inherently arbitrary to some extent, intended to reflect common features of lockdowns and other 
measures used in different countries and regions while being informed by existing studies. The 
duration of lockdowns and mitigation measures can be explored by multiplying the monthly 
simulation findings by the number of months (or fractions thereof) that these measures last. 

The findings reveal the general severity of rural economy-wide impacts of the pandemic and 
lockdown, as well as the positive effects that short, medium and longer-term mitigation policies might 
have. Both the negative impacts and effectiveness of mitigation measures depend critically on 
economic context, including the production activity mix, reliance on outside income sources, labour 
intensity and openness to trade, climate, and infrastructure. Impacts tend to be large at sites where 
rural households participate in activities that are directly affected by the pandemic; such is the case 
for agricultural and cash crop, tourism, and remittance-based economies as well as sites with a high 
degree of integration with outside markets, as reflected in trade openness and mobile phone 
coverage. Impacts are also large where local market linkages transmit impacts through the local 
economy, creating significant spillovers. This is the case, for example, in labour-intensive economies, 
because – as has long been recognized (e.g. Mellor, 1976) – wage-earners tend to spend a significant 
part of their income on locally produced goods and services. Negative impacts of the pandemic and 
lockdowns are large in more fragile zones, as reflected in high coefficients of rainfall variation, and 
they are larger for poor than non-poor households at all sites. We also find evidence of 
disproportionately large impacts on female employment, female-headed households, and unpaid 
domestic work borne mostly by females, though evidence on gender impacts in general-equilibrium 
models is limited. SCTs mitigate negative impacts in the short run, whereas production supports and 
public works investments can play a more important role in the medium to long run. 

COVID-19 impacts in rural economies 
The potential economic impacts of COVID-19 and policy responses to mitigate its spread in rural 
economies operate through both demand- and supply-side channels, and the relative weight of these 
channels varies depending on the characteristics of rural economies. Both should be reflected in 
simulation design and in the choice of criteria to construct typologies of economies. 

Supply-side considerations 
The pandemic and lockdowns affect the supply of goods and services in rural economies by curtailing 
production activities directly, through lockdowns, or indirectly, by depriving farm and non-farm 
businesses of access to essential inputs. Farms, like other enterprises, cannot produce if lockdown 
policies shut them down, for example, by preventing farmers from going to their fields. Such extreme 
measures in the agricultural sphere have been rare and short-lived, however, given that food 
production is an essential activity in any economy. Nevertheless, many non-farm production activities 
do not enjoy the same essential status as farms. Given agriculture’s reliance on inputs from non-farm 
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suppliers and rural households’ reliance on income from non-farm wages and production activities, 
lockdowns affecting non-farm activities in rural areas profoundly affect rural household incomes. 
Although many of the direct impacts of lockdowns are on relatively well-off rural households, market 
linkages transmit impacts to the poor. 

The exposure of agricultural systems and the rural economies of which they are part of to pandemic-
induced disruptions are, to a large degree, contingent on the intensity and composition of input 
utilization, which differs across localities and agricultural production activities. The principal 
categories of agricultural inputs are: (1) intermediate inputs, including modern seeds, fertilizers, and 
other chemical inputs; 2) fixed capital, including land and machinery; and (3) labour, which with few 
exceptions is supplied by family farms and nearby wage-labour households.  

In labour-intensive agricultural systems, supply-side disruptions have a quick and immediate effect on 
incomes in wage-labour households. Disruptions in the supply chain also affect access to non-labour 
variable inputs, for example, fertilizer or seeds for crop production, with obvious implications for 
profits as well as labour demand on farms. Farms’ access to fixed factors of production, such as spare 
parts for machines or replacements needed to maintain structures such as barns, stables or storage 
facilities, is also affected. Typically, these inputs would not cause an immediate reduction in 
production; however, as lockdowns expand, the lack of spare parts or replacement investments could 
slow growth in production over the medium term, especially in activities that are relatively capital 
intensive.  

The pandemic and quarantine restrictions on labour movement affect both upstream and 
downstream nodes of the chain. Aggregate impacts mask heterogeneity across sectors that differ in 
their capital and labour intensity, use of modern intermediate inputs, or trade openness. Restrictions 
on movement hinder farmers’ access to markets, especially for smallholders (FAO, 2020d). Lockdown 
measures cause transportation delays and bottlenecks in the flow of goods and services, including in 
the agricultural sector, as aggregation and transport of agricultural products become disrupted. In 
these cases, risks of disruption logically are greater in long value chains, value chains that are more 
labour- and input-intensive; value chains with weak market diversification; and cash-crop value chains 
supplying inputs to non-agricultural activities (e.g. cotton) or perishable products, such as fruit and 
vegetables or meat. The more open a local economy is to trade, the more vulnerable it is likely to be 
to these disruptions. 

Food supply chains (FSCs) link agricultural households to traders, processors, and consumers in rural 
and urban areas. COVID-19 and the policy responses to it may disrupt FSCs, particularly for fresh fruits 
and vegetables and livestock and animal products, in a number of different ways. This, in turn, impacts 
households connected with the FSCs. The structure of FSCs is likely to shape supply-side impacts.  

Reardon et al. (2020) discuss possible impacts of COVID-19 on food availability in countries with 
traditional, transitional, and modern FSCs. Traditional FSCs are characteristic of countries in which a 
large share of the population lives in rural areas and engages in subsistence production and micro-
home enterprises. Supply chains are short and, for the most part, local. They note that this situation 
was far more common three–four decades ago but rare today, when most food is purchased (Reardon 
et al., 2019). 

https://www.sciencedirect.com/science/article/abs/pii/S0308521X17308922
https://www.sciencedirect.com/science/article/abs/pii/S0308521X17308922
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Transitional FSCs currently are most widespread in the developing world, characteristic of more than 
half (50–80 percent) of African and Asian developing countries. They consist of longer, rural-urban 
supply chains fragmented into many labour-intensive small and medium enterprises including food 
processors, prepared-food venders, and wholesalers and retailers. Transitional FSCs conjure up 
images of dense crowds at “wet” public markets selling fresh meat, fish, produce, and other perishable 
goods. However, one should never lose sight of the fact that the household farms selling into these 
FSCs tend to be diversified, depending on both on- and off-farm sources of income. 

Modern FSCs span rural-urban economies and link countries through international food trade. They 
consist of large players including capital-intensive processing firms and supermarkets. They are more 
prevalent in China, Latin America, and Southeast Asia (30–50 percent of food systems)  than in Africa 
and South Asia, where only one-fifth of FSCs can be considered as modern.  

Reardon et al. (2012) argue that the direct impacts of the COVID-19 pandemic are likely to be largest 
in labour-intensive midstream and downstream segments of transitional FSCs, which have less 
capacity to adapt, for example, compared with social distancing and disinfecting in large supermarkets 
and modern food distributors. Disruptions in transitional FSCs imply large-scale unemployment and 
poverty impacts, with few safety nets to compensate. Nevertheless, a breakdown in FSCs of any kind 
would transmit negative impacts to the farms supplying those chains, with potentially extensive 
income and welfare losses at the farm level. Early reports of food losses illustrate the consequences 
of disruptions in internal food markets (Marchisio, 2020). 

The LEWIE models in this study depict sites that vary with respect to their trade openness and the 
labour intensity of their production activities. They also vary in terms of cell phone coverage, which 
by providing rural households with access to information can be a crucial determinant of transaction 
costs and market efficiency (Jenson, 2007; Suri and Jack, 2016; Aker et al., 2012). Despite their 
importance for the functioning of rural markets in normal times, the impacts of communications and 
reduced transaction costs may be limited during lockdowns that directly impede the movement of 
people and goods, regardless of the quality of information they possess. 

Demand-side considerations 
COVID-19 and country policy responses have disrupted domestic markets and suppressed service and 
manufacturing activities that are concentrated in urban areas of less developed countries. They also 
have led to a contraction in the international demand for agricultural exports and other commodities, 
including oil, as well as global tourism. Localities supplying for outside markets, domestic or foreign, 
and those for which tourism is an important income source have experienced negative GDP shocks. 
Despite an impressive recovery in global commodity markets, many of these shocks are likely to persist 
and recur with repeated lockdowns in the future. Widespread unemployment in service and 
manufacturing activities and contraction of commodity exports have led to a sharp decrease in 
incomes in urban areas. This, in turn, induces households to reallocate their expenditures towards 
cheaper calorie sources, leading to changes in relative prices of food items and a deterioration in food 
security.5 

                                                                 
5  The LEWIE models used in this study do not differentiate between goods sold to other parts of the country 

and goods exported to other countries. Both are sales to markets outside the local economy. Selling produce 
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Contraction in urban and export demand leads, in the short run, to supply gluts in surplus food-
producing areas and depressed prices of food items, particularly perishable vegetables and tree crops, 
fresh fish in fishing communities, and livestock products. Post-harvest crop losses may deprive food-
producing households of needed income for months. A glut in food availability may benefit rural 
households as consumers, but it adversely affects rural households as producers. Net sellers of 
agricultural and livestock products lose when the price for their output falls, and this may result in a 
lack of cash for farm households to purchase agricultural inputs in the coming season and thus to a 
contraction in future food supply.  

In renewable natural resource (e.g. fishing) communities, a loss of markets for fresh fish negatively 
impacts incomes in households that gain their livelihood from extracting the resource while possibly 
benefiting other households by way of lower prices (e.g. of fish). It also could reduce pressure on the 
resource; however, past studies suggest that the impacts of market shocks on the sustainability of 
small-scale fisheries is complex and often ambiguous (Manning et al., 2018; Gilliland et al., 2019).  

Direct impacts of the pandemic have been particularly severe in tourism economies. A series of World 
Bank studies document the impacts of lost nature-based tourism using LEWIE models for a collection 
of local economies in Zambia, Fiji, Nepal, and Brazil (World Bank, 2021). These studies do not consider 
the direct impacts of COVID-19 (e.g. through worker health) or impacts of government responses to 
the pandemic (except for curtailment of tourism). However, the findings indicate that lost tourism 
revenue is having large impacts on agricultural as well as non-agricultural production activities, 
employment, and incomes of both poor and non-poor households. Tourism LEWIEs are particularly 
useful in illustrating indirect impacts on poor households. Poor households are less likely than non-
poor households to hold well-paying tourism jobs and highly unlikely to own businesses that sell to 
tourists. Nevertheless, they are an important source of labour as well as goods and services for other 
households in the local economies of which they are part. Because of this, when income to non-poor 
households declines, poor households are affected. In fact, our simulations find, in relative terms, the 
impacts of COVID lockdowns on real income are larger for poor than non-poor households in tourism-
based economies.  

Most of the world’s refugees are in low-income countries, and many are housed in camps or 
settlements located in rural areas. Despite the hardships the pandemic has imposed, impacts on 
international refugee numbers are ambiguous, given restrictions on movements across borders. 
However, food aid to refugee settlements and refugees’ freedom of movement within host countries, 
both of which have been affected by the pandemic, are vital to refugees’ welfare (Alloush et al., 2017) 
as well as that of nearby host communities (Taylor et al., 2016).  

Non-farm wage income is a critical part of the livelihoods of many rural households – in addition to 
internal (urban–to–rural) and international migrant remittances. A contraction in non-farm 
employment (for instance in the tourism sector) and decrease in international and internal migrant 
remittances due to lost wage labour opportunities abroad, and in urban centers, deprive rural 
households in many developing countries of a key income source. Lost foreign remittances led to 
currency devaluations and imported inflation in many LDCs, straining the purchasing power of those 

                                                                 
to other towns or urban markets would qualify as an “export” if outside the bounds of the “local economy.” 
In the case of goods sold abroad, transactions typically are with domestic buyers who then export the 
product, rather than being direct sales to other countries. 



7 
 

at the bottom of the income distribution. Agricultural wage labour is a vital source of cash for many 
vulnerable rural households to meet basic food needs and buy agricultural inputs to cultivate their 
small plots. The widespread return of migrants from urban areas and from abroad, combined with the 
reduction in both agricultural and non-agricultural employment opportunities, potentially creates an 
oversupply of labour and depresses wages, though only if returning migrants and local workers are 
substitutes in particular activities, for example in crop production.6 

The impacts of these demand-side considerations on food security are complex. The income elasticity 
of food demand tends to be higher in low-income countries and poor households in high-income 
countries, but there are considerable differences in the income elasticity across food groups. Demand 
for cereals is generally less elastic than demand for meat and dairy products. Even if an income shock 
does not lower households’ intake of overall calories, it can result in a deterioration in the quality of 
the diet, with poorer consumers shifting from more expensive and more nutritious foods, such as 
fruits, vegetables, meats and dairy products, to cheaper staples or processed food. The UN State of 
Food Security and Nutrition in the World report predicted an unprecedented increase in the number 
of undernourished people in 2020.7 World Bank real-time rapid phone surveys based on LSMS samples 
did not find such a large deterioration in food security, but Gupta et al. (2021) found a significant 
negative impact of COVID on both food consumption and the variety of food consumed. 

Agricultural and livestock production are important at most of the LEWIE sites used for this study. The 
sites for this study also include fishing communities, tourism-based rural economies, and rural areas 
hosting international refugees; see Annex 1 and 3. 

Modelling strategy and assumptions 

Given the existence of so many interrelated factors, including indirect impacts, predicting the potential 
economic effects of the COVID-19 crisis requires a general-equilibrium approach that explicitly 
considers the heterogeneity of rural economies. The COVID-LEWIE models for this study nest micro-
economic models of poor and non-poor households and household farms within a general-equilibrium 
model of the local economy, as illustrated in Figure 1. In this sense, one might view the COVID-LEWIE 
models as micro counterparts to CGE models that have been used to understand aggregate impacts. 
The household models describe each group’s productive activities, income sources, and expenditure 
patterns. Households participate in activities such as crop and livestock production, natural resource 
extraction (e.g. fishing), retail, and other business activities, as well as in the labour market. Productive 
activities use different factors (e.g. hired labour, family labour, land, capital), as well as intermediate 

                                                                 
6  Definitive studies on the impacts of return migrants on rural labour markets are not available. However, see 

https://blogs.adb.org/blog/covid-19-sending-millions-overseas-workers-back-southeast-asia-s-rural-areas 
for information on return migration in Asia, 
https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-020-01369-z for China, 
https://www.wider.unu.edu/sites/default/files/Publications/Working-paper/PDF/wp2020-139.pdf on 
Bangladesh and Nepal, https://www.sciencedirect.com/science/article/pii/S0305750X20304071 on Kenya, 
and https://www.nber.org/papers/w27932 on the decline in income among market vendors in rural Liberia 
and Malawi.  

7  See https://news.un.org/en/story/2020/07/1068261  

https://blogs.adb.org/blog/covid-19-sending-millions-overseas-workers-back-southeast-asia-s-rural-areas
https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-020-01369-z
https://www.wider.unu.edu/sites/default/files/Publications/Working-paper/PDF/wp2020-139.pdf
https://www.sciencedirect.com/science/article/pii/S0305750X20304071
https://www.nber.org/papers/w27932
https://news.un.org/en/story/2020/07/1068261
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inputs; the production functions for each activity are estimated econometrically. Nonagricultural 
households earn income from wage work and/or profits from production activities. 

Household groups can purchase goods and services locally or outside the region, and their 
expenditures also are modelled econometrically. Rural household groups are linked by local trade, and 
the rural and urban economies are linked by regional trade; they interact with each other, importing 
and exporting goods and services, including labour. We do not model the urban economy in this study; 
however, our LEWIE models include trade between rural and urban areas. 

FIGURE 1. HOW A COVID-LEWIE MODEL WORKS 

 

Figure 1. COVID-19 and policies to contain it affect some rural households directly, through lost markets, un- 
and under-employment, lower migrant remittances, or other means. This decreases the demand for goods and 

services from local businesses, as well as the incomes of people who own or work for those businesses. Their 
households spend less, too, which creates additional rounds of negative impacts on local economies. The LEWIE 
models estimate the total multiplier effects as impacts of COVID-19 and government responses ripple through 

local economies. It considers impacts on prices as well as cash incomes. 

Micro-survey data provide initial values for all variables in LEWIE models, and they are used to 
econometrically estimate model parameters for each household group (including poor and non-poor) 
and sector, together with standard errors on these estimates. The initial values and parameter 
estimates are organized into a data-input spreadsheet designed to interface with GAMS, the software 
language in which the LEWIE models are programmed. This study uses estimated parameters from 
existing LEWIE models that were constructed from micro-survey data prior to the pandemic. An 
assumption here, as in other efforts to model impacts, is that key parameters, including those 
describing production technologies and expenditure behavior, did not change substantially as a result 
of the pandemic.  

The use of simulation models raises some questions about validation. Econometrics provides a way to 
validate the model’s parameters: significance tests provide a means to establish confidence in the 
estimated parameters and functions used in the simulation model. If the structural relationships in 
the simulation model are properly specified and precisely estimated, this should lend credence to 
simulation results. Econometrically estimated model parameters have standard errors, and for most 
existing LEWIE models (including all of the ones used for this analysis), these standard errors can be 
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used with Monte Carlo methods to perform significance tests and construct confidence intervals 
around simulated study impacts.8 The LEWIE approach also considers nonlinearities and local price 
effects in the region of interest. Simulations require making assumptions about where and how prices 
are determined (that is, market closure, which usually is not known with certainty). Sensitivity analysis, 
combined with the Monte Carlo method described above, allows us to test the robustness of 
simulated impacts to market-closure assumptions.9 

This study draws from the existing library of many LEWIE models of different kinds of economies 
(agricultural, agro-export, tourism, refugee, natural-resource-based) to simulate the impacts of 
COVID-19 on different household groups, production activities, and other outcomes – including the 
spillovers created within local economies.10 These models were chosen because they represent a 
variety of geographic and economic settings, with structures (including disaggregation of households 
by poverty status) that could be easily adapted for this study. (A list of the 20 models used in this study 
appears in Annex 1). 

These LEWIE models were created for a variety of purposes prior to the pandemic. For this study, we 
reconfigured the models to explore the impacts of the pandemic and government responses to it in 
diverse rural settings. The modified models, like the original ones, highlight impacts on both poor and 
non-poor households, which participate in multiple activities. Depending on the study, “local 
economy” could refer to a small region (e.g. around a refugee settlement, a national park, an island 
or archipelago, a cash-crop producing region, or a village or village cluster) or, in a few cases, a 
country’s entire rural economy. The wider the geographic net, the more economic activity and 
economic benefits that will likely be captured. At the end of the day, how the “local economy” is 
defined depends on the goals of the original study.  

The parameters of households’ production functions for each activity and expenditure functions for 
each good and service are estimated econometrically, from micro-survey data. Despite differences in 
structural details and purpose, all of the LEWIE models share a similar basic structure, outlined in 
Taylor and Filipski (2014). 11  The original models were modified as needed to conform with the 
requirements of this study. For example, models that did not originally disaggregate households by 
poverty status were reconfigured to do so for this study, and three models were modified to include 
a gender focus. This entailed considerable work for some models. In addition, market-closure 
conditions and labour supply elasticities were made uniform across models, to facilitate comparisons 
as well as implement the same COVID shocks on each model.  

                                                                 
8  The Monte Carlo method takes repeated draws from all of the parameter distributions to create many base 

models, each of which is used to run the same simulations. This yields a distribution of simulation results, 
which for a particular site can be used to construct confidence bounds around simulation findings. 

9  This study integrates and synthesizes findings from a large number of LEWIE models from which confidence 
intervals, using the Monte Carlo method, are available. It is not clear how to aggregate these to obtain 
confidence intervals for clusters of sites. The findings presented below, therefore, do not include confidence 
intervals. However, the majority of results from individual LEWIE models were significant, in the sense that 
their confidence intervals around simulated COVID impacts did not contain zero. 

10 Several examples of LEWIE applications can be found at https://idragroup.org/. 
11 A good presentation of the exact details of three of the models appears in the online Supporting Information 

for the study of Rwanda refugee sites by Taylor et al. (2016).  

https://global.oup.com/academic/product/beyond-experiments-in-development-economics-9780198707882?cc=us&lang=en&
https://idragroup.org/
https://www.pnas.org/content/pnas/suppl/2016/06/16/1604566113.DCSupplemental/pnas.1604566113.sapp.pdf
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2. Simulations 
 

The LEWIE models were used to carry out a number of simulations of the likely impacts of the COVID 
pandemic and different policy responses on local economies, including on poor agricultural 
households. The simulations broadly encompass: 

a. The immediate direct and indirect negative impacts of the COVID-19 pandemic and related 
suppression policies;  

b. The impacts of government economic policies to mitigate/offset these negative effects, 
including the indirect impacts they have on local economies.  

The choice of simulations for this study was based on discussions between FAO experts and 
researchers and reflects judgements about the avenues through which COVID-19 lockdowns were 
likely to impact rural economies as well as key recovery measures in the short, medium, and long term. 
The size of each shock simulated is based on estimates from existing studies, cited below. Six modelers 
carried out the simulations on the LEWIE models they know best. The instructions they followed are 
replicated in Annex 2. Specifically, each LEWIE model was used to simulate impacts of each of the 
following: 

Lost income due to the pandemic 
 

1. Rural non-farm productivity losses from people in rural areas getting sick or unable to get to work 
due to business closures or movement restrictions, as well as disruptions in input markets. 

Local lockdowns lead to a massive reduction in economic activity. Unless they are employed in 
sectors considered essential or able to work from home, people in both rural and urban areas 
cannot work, as stores and factories are shuttered. This simulation explores the rural production 
and income impacts of lockdowns by exogenously reducing total factor productivity (TFP) in the 
most affected rural productive activities: retail, services and other production to simulate the 
lockdown.12 In rural areas, these activities are often linked to agricultural production, directly and 
indirectly through household consumption linkages. The simulation reduces retail output by 4.5 
percent monthly and non-retail (services, other production) by 3.8 percent monthly (54 percent 
and 46 percent annually). Justification: From Gottlieb et al. (2020), using as weights the sector 
shares in total employment for each country in which LEWIE sited are located (or the region, if 
data are missing for individual countries).13 In general, as an essential activity, crop and livestock 
production are not directly affected by lockdowns (see Gottlieb et al., 2020). 

2. Higher prices on tradables due to restrictions on trade 

                                                                 
12 TFP is used because, in theory, lockdowns affect the productivity of all factors. Changes in TFP are factor-

neutral, besides being relatively straightforward to implement in simulations.  
13 We also used the online lockdown simulator built to accompany Gottlieb et al. (2020); https://work-in-

data.shinyapps.io/work_in_data/. 

https://work-in-data.shinyapps.io/work_in_data/
https://work-in-data.shinyapps.io/work_in_data/
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The LEWIE models simulate endogenous price gains for non-tradables, including local food crops. 
We combine this with increases of prices of tradable or “outside” goods in the LEWIE models by 
0.25 percent monthly (3 percent annually). Justification: The World Bank’s 2020 world food price 
index by the World Bank went up by 3 percent. Food commodity prices were up 6.5 percent YOY, 
3.9 percent from October to November 2020, and 6.5 percent in November 2020 compared to a 
year prior.14 The FAO Food Price Index (FFPI) averaged 105.0 points in November 2020, up 4.0 
points (3.9 percent) from October and 6.4 points (6.5 percent) higher than its value a year prior.15 
Country level overall inflation, on average, went up by 1.6 percent.16 

3. Reductions in migrant remittances 

Many rural households’ livelihoods depend, in part, on income remitted by migrants working 
abroad. COVID-19 lockdowns and restrictions on international travel can reduce these 
remittances. We use the LEWIE models to simulate the impacts of a 0.58 percent decrease 
monthly (7 percent annually) in international migrant remittances. Justification: The World Bank’s 
October 2020 Migration and Development Brief reports that remittance flows to low and middle-
income countries (LMICs) are projected to fall by 7 percent annually, to USD 508 billion in 2020.17 

4. Reduced access to jobs  

The impacts of COVID-19 lockdowns on employment are complex, and they have both labour-
demand and labour-supply aspects. Labour demand decreases in production activities that are 
scaled back or shuttered (Simulation 1). Meanwhile, restrictions on worker movement effectively 
reduce labour supply, by making workers unavailable when and where they are needed. We 
simulate this by reducing labour supplies by an average amount of working-hour losses of 3.1 
percent monthly, with a relatively inelastic labour supply with respect to the wage. Justification: 
ILO September 2020 monitoring report. Average working-hour loss estimates in 2020 for lower 
and lower middle-income countries were: first quarter 2.65 percent, second quarter 18.6 percent, 
third quarter 13.3 percent, fourth quarter projected as 9.05 percent = 37.5 percent annually for 
2020.18 Nonfarm earnings are a major source of income for rural households, including in Africa 
(Davis et al., 2017; Reardon et al., 2001). One might argue that returning rural-to-urban migrants 
add to the rural workforce, depressing rural wages and increasing crop production. There is some 
indication of increased involvement of households in agriculture since the start of the pandemic.19 
However, there is also evidence that migrants tend not to return to farm work when crises hit 
(Taylor et al., 2012), and the seasonality of farm work dictates the extent to which return migrants 

                                                                 
14 Global food commodity prices in a post-COVID world (worldbank.org). 
15 http://www.fao.org/worldfoodsituation/foodpricesindex/en/  
16 Inflation 2020 – Overview CPI inflation by country in 2020. 
17 COVID-19: Remittance Flows to Shrink 14% by 2021 (worldbank.org). More recent predictions from WB 

appear to have been less dire: https://www.worldbank.org/en/news/press-release/2021/05/12/defying-
predictions-remittance-flows-remain-strong-during-covid-19-crisis 

18 wcms_755910.pdf (ilo.org) 
19 See http://documents1.worldbank.org/curated/en/304561611294945287/pdf/Impact-of-COVID-19-Crisis-

on-Agriculture-Evidence-from-Five-Sub-Saharan-African-Countries.pdf 

https://blogs.worldbank.org/opendata/global-food-commodity-prices-post-covid-world
http://www.fao.org/worldfoodsituation/foodpricesindex/en/
https://www.inflation.eu/en/inflation-rates/cpi-inflation-2020.aspx
https://www.worldbank.org/en/news/press-release/2020/10/29/covid-19-remittance-flows-to-shrink-14-by-2021
https://www.worldbank.org/en/news/press-release/2021/05/12/defying-predictions-remittance-flows-remain-strong-during-covid-19-crisis
https://www.worldbank.org/en/news/press-release/2021/05/12/defying-predictions-remittance-flows-remain-strong-during-covid-19-crisis
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/documents/briefingnote/wcms_755910.pdf
http://documents1.worldbank.org/curated/en/304561611294945287/pdf/Impact-of-COVID-19-Crisis-on-Agriculture-Evidence-from-Five-Sub-Saharan-African-Countries.pdf
http://documents1.worldbank.org/curated/en/304561611294945287/pdf/Impact-of-COVID-19-Crisis-on-Agriculture-Evidence-from-Five-Sub-Saharan-African-Countries.pdf
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at a particular month of the year could potentially influence crop production.20 Therefore, we do 
not venture to speculate on changes in the agricultural labour supply due to return migration. 

5. Lost tourism revenue (for economies that depend on tourism) 

Several of the LEWIE models in this study are for rural sites adjacent to or part of tourist 
destinations, including national parks or beaches. The models for these sites were used to 
simulate a 5.83 percent monthly loss (corresponding to a 70 percent annual loss) in tourist arrivals. 
Although gender is not specifically modeled, this simulation has a major gender implication, 
inasmuch as worldwide, women make up between 60 percent and 70 percent of all workers in the 
tourism industry.21 Justification: World Tourism Organization (UNWTO), based on current trends, 
expects international arrivals to decline by 70 percent to 75 percent for the whole of 2020. At 
some sites, these impacts may have been counteracted to some extent by domestic tourism, 
which is affected by lockdowns but not international travel restrictions. 

6. A combination of (1) – (5) 

Policy responses to mitigate negative impacts 
 

7. Social cash transfers (SCTs) to eliminate the negative impacts for poor households 

Social cash transfers are among the most widely used short-run measures to mitigate negative 
impacts of COVID-19 and lockdowns. This simulation estimates the cash transfer necessary to 
eliminate negative impacts on the poor. The amount of the SCT to poor households is an input 
into this simulation but it is chosen iteratively, using a tatonnement (trial and error) process, until 
the change in income for poor households due to COVID-19 and lockdowns is zero. 

8. Larger SCTs that raise poor rural households’ income to 10 percent above the pre-crisis level 

This simulation is the same as Simulation 7, but until poor household income is 10 percent above the 
pre-COVID base. The rationale for this simulation is as follows: The pandemic not only reduced 
incomes of already poor households but also increased the share of households below the poverty 
line. In our models, households were classified as poor or non-poor based on their poverty status prior 
to the pandemic. Simulating a transfer that raise poor-household incomes by 10 percent above the 
pre-COVID base can be seen as a second-best, rough approximation to how much assistance might be 
needed to shield the ‘always poor’ as well as the ‘new poor’ from the adverse effects of COVID. 

9. Agricultural input subsidies 

                                                                 
20 Egger et al. (2021) report that COVID-19 hit during a post-harvest period in South Asia, a low point for 

agricultural labour demand. 
21 ILO, International perspectives on women and work in hotels, catering and tourism, 2013, 

http://www.ilo.org/wcmsp5/groups/public/---dgreports/---gender/ 
documents/publication/wcms_209867.pdf; European Parliament, Tour ism in the EU economy: briefing, 
2014, http://www.europarl.europa.eu/ EPRS/140843REV1-tourism-in-the-EU-economy-FINAL.pdf. 

http://www.ilo.org/wcmsp5/groups/public/---dgreports/---gender/documents/publication/wcms_209867.pdf
http://www.ilo.org/wcmsp5/groups/public/---dgreports/---gender/documents/publication/wcms_209867.pdf
http://www.europarl.europa.eu/EPRS/140843REV1-tourism-in-the-EU-economy-FINAL.pdf
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Improved seeds, fertilizer, pesticides and other input packages are provided to poor farmers.22 
This can improve agricultural productivity and income for the rural poor in the medium run. It can 
also generate positive income and production spillovers in the local economy. Impacts on 
household incomes are indirect, via the crop production function and local general-equilibrium 
effects. Estimates of impacts of fertilizer on crop output in poor countries are few and variable. 
Following Jayne et al. (2018), we use an estimated marginal value-cost ratio (MVCR) from sub-
Saharan African economies of 1.7.23 This implies that every 50 unit increase in fertilizer yields an 
85-unit increase in crop production for poor households. A tatonnement process is used to find 
the increase in poor households’ total factor productivity in crop activities that leads to an 85-unit 
increase in crop production. 

10. Rural public works projects focusing on small-scale irrigation 

Construction of public works projects is a longer-run strategy to support rural economies, make 
them more resilient to future shocks, and support sustainability goals. It also serves as an 
immediate response with short-term effects through wages paid.24 These projects take many 
forms. This simulation focuses on small-scale irrigation projects in sub-Saharan Africa, which have 
been shown to have an internal rate of return on investment in excess of 25 percent (Burney et 
al., 2013). The simulation assumes that 30 percent of the cost of the public works irrigation 
projects are paid out in wages to the working poor (the other 70 percent encompass other costs). 
A tatonnement process is used to find the change in total factor productivity that is required to 
obtain a 126-unit increase in crop production for ALL households. In addition, 30 units are added 
to POOR household income as a cash transfer. The real income or GDP change for the whole local 
economy divided by the 100-unit investment in the project gives the real income multiplier of the 
irrigation intervention.  

The policy responses include short (SCTs), intermediate (input subsidies) and longer-term (public 
works) measures, which are in the spirit of the World Bank Group’s call for long- as well as short-
term strategies to “achieve sustainable and broad-based economic growth without harming 
climate, degrading the environment, or leaving hundreds of millions of families in poverty.” 
(Malpass, 2021). 

  

                                                                 
22 Subsidies can take a number of different forms, often including matching producer contributions. This 

simulation is a simplification involving a pure subsidy. 
23 https://www.sciencedirect.com/science/article/pii/S0306919217308618?via%3Dihub. This is based on Table 

2 on page 5 which shows ranges of average value-cost ratio (AVCR) and MVCR estimates across studies. 
24 An example is India’s NREGA programme, which increased its caseload dramatically after the outbreak. E.g. 

see http://www.fao.org/3/cb0882en/CB0882EN.pdf. 

https://www.sciencedirect.com/science/article/pii/S0306919217308618?via%3Dihub
http://www.fao.org/3/cb0882en/CB0882EN.pdf
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3. Clustering strategy

The approach of using multiple LEWIE models to simulate multiple shocks has the advantage of 
providing estimates of impacts of the pandemic and recovery in heterogeneous economic settings. 
However, it produces a large quantity of simulation results that need to be conveniently packaged and 
summarized in order to have meaning and offer insights into the possible impacts in different 
economic and agro-ecological contexts, as well as into where government interventions might 
optimally focus to mitigate negative effects on agricultural production and rural household welfare. 
The LEWIE models used for this analysis depict a wide diversity of rural economies. Besides simulating 
average impacts, a goal of this study is to exploit these heterogeneous models to glean insights into 
possible impacts in different rural economic contexts. Economies may be characterized in many 
different ways, and how one creates an economic taxonomy is inherently subjective. The choice of 
variables to create taxonomies of local economies for this study was the result of discussions among 
FAO experts and researchers.  

The variables used to organize the simulation results and their values for each of the 20 study sites 
are shown in Annex 3. The clustering variables include indicators of production activities, outside 
income sources, labour intensity, trade openness, climate, and infrastructure. Production activities 
include agriculture (all crops), livestock, and natural resource extraction. All of the economies depicted 
by the LEWIE models have some agricultural and livestock production activities, though these activities 
play a larger role in some than in others.  

Outside income sources include tourism, migrant remittances, and income from hosting refugees. The 
importance of these income sources in local economies is more difficult to measure than that of 
production activities, because studies show that they are complex. The LEWIE sites were classified as 
tourist, remittance and refugee economies based on the importance of these income sources as 
documented in existing research (see references in Annex1). 

Findings from past studies suggest that labour intensity and trade openness are important factors 
shaping local income and production linkages. Measuring labour intensity in local economies is 
straightforward. We used the share of labour in total value-added of all production activities in the 
local economy to classify countries in terms of labour intensity. More labour-intensive economies have 
the potential for income and production linkages through local labour markets. 

Measuring trade openness is less straightforward. We considered various options, including access to 
output markets, access to input markets, the share of expenditures on inputs in total household 
income, the share in total expenditures of households’ outside purchases, the share of households 
selling to traders/processors, and the share of local businesses selling directly to local consumers. In 
light of the multi-faceted nature of trade openness, we opted for a more conventional measure. The 
measure typically used in the international trade literature is the ratio of the sum of imports and 
exports to country GDP.25 We used a local-economy analogue to this national measure: the ratio of 
purchases of goods and services from outside the local economy plus sales outside the local economy 
to local-economy GDP, or total value-added from local production activities.  

25 The World Bank; https://data.worldbank.org/indicator/NE.TRD.GNFS.ZS 

https://data.worldbank.org/indicator/NE.TRD.GNFS.ZS
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The decision was made to exploit CHIRPS and mobile broadband data at FAO to explore whether 
impacts might be sensitive to climate and local communications infrastructure.26 Rural communities 
with less favorable climates (low rainfall, high rainfall risk) might be particularly hard hit. A higher 
probably of direct shocks to production due to poor weather conditions would compound the 
economic burdens created by the pandemic. We used the coefficient of rainfall variation over the 30 
years for which CHIRPS data are available to measure rainfall variability at each site—our index of 
climate risk.  

Access to mobile phones is critical to the efficient functioning of local markets, including money 
markets (Suri and Jack, 2016), both of which may have important implications for adapting to COVID-
19 and related policies. The mobile broadband coverage variable, constructed for 2020, ranges from 
0 percent (no coverage at the site) to 100 percent (complete coverage).     

Creating a single typology of the LEWIE sites is not useful or feasible, because sites may be similar 
across some dimensions while being different across others. For example, a local economy may be 
agricultural, open to trade, host a refugee settlement, with favorable climate and poor mobile 
coverage. It is not feasible to create a local-economy type or taxon for every combination of these 
variables, even with a much larger number of local-economy studies to draw upon.  

In light of these challenges, k-means clustering was used to classify each LEWIE site in terms of its 
reliance on each production activity (agriculture, cash crop, livestock, and natural resource extraction 
shares of local GDP), labour intensity (share of labour value-added in local GDP), trade openness (ratio 
of purchases of goods and services from outside the local economy plus sales outside the local 
economy to local-economy GDP), rainfall variability (coefficient of variation), and mobile broadband 
coverage. The results are illustrated in Annex 3. For the three outside income sources, we used existing 
studies of economic impacts to classify sites (see references provided in Annex 1). Sites were classified 
as “refugee” if they included a refugee camp or settlement, “tourist” if they were part of, or adjacent 
to, a major tourist destination, and “remittance” if studies documented the importance of migrant 
remittances in local household incomes.  

The clustering analysis, programmed into Python, uses initial centroid seeded using k-means++ 
initialization, and ten runs with 300 iterations per run. It is described in more detail in Annex 3, which 
also gives the cluster assignment for each LEWIE site. Table 1 presents the clusters resulting from the 
clustering analysis as well as the clusters corresponding to the refugee, remittance, and tourist sites. 
For each cluster, the table gives the number of LEWIE sites, the countries included and the clustering 
variable used for the cluster. With this method, the same LEWIE site can appear in multiple clusters, 
and most do. That is why the “Number of LEWIE Sites Per Cluster” column sums to more than the total 
number of LEWIE sites. The clustering strategy is described in more detail in Annex 3. 

                                                                 
26 CHIRPS is the acronym for Climate Hazards Group InfraRed Precipitation with Station data; see 

https://data.apps.fao.org/map/catalog/static/search?keyword=CHIRPS. CHIRPS incorporates 0.05° 
resolution satellite imagery with in-situ station data to create gridded rainfall time series. We matched these 
and mobile coverage data to each LEWIE study site to construct the site-level variables used for our cluster 
analysis.    
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TABLE 1. CLUSTERS, SITES, AND AVERAGES OF CLUSTERING VARIABLES 

Cluster 
Number of 
LEWIE Sites 
Per Cluster 

Countries Clustering variable 

Agricultural 
dependent 6 

Indonesia, Mexico, Myanmar, United 
Republic of Tanzania, Uganda, Zambia 

(South Luangwa) 

 
Share of GDP from 

agriculture 

Cash crop dominant 2 Myanmar, Uganda Share of GDP from cash 
crops 

Livestock dependent 2 Ethiopia, Malawi Share of GDP from 
livestock 

Natural resource 
dependent 3 Brazil, Fiji, Indonesia 

Share of GDP from 
natural resource 

extraction 

Labour intensive 
economies 8 

Bangladesh, Fiji, Nepal, Rwanda (refugee 
camps), Kenya (Western region),, 

Zimbabwe 

Value added of labour to 
GDP 

Trade dependent 
economies 4 Indonesia, Rwanda (refugee camps), 

Uganda, Zimbabwe 

Ratio of the value of sales 
and purchases from 

outside the local 
economy to local GDP 

Connected 
economies 10 Bangladesh, Brazil, Indonesia, Myanmar, 

Nepal, Rwanda (refugee camps), Uganda 
Coverage of broadband 

coverage per capita 

High climate risk 
economies 7 

Kenya (Eastern region), Ethiopia, Fiji, 
Mexico, Zambia (Lower Zambezi and 

South Luangwa), Zimbabwe 

30-year average 
coefficient of variation in 

rainfall 

Tourist economies 5 Brazil, Fiji, Nepal, Zambia (Lower Zambezi 
and South Luangwa) 

Proximity to major tourist 
destination 

Remittance 
dependent 7 Ethiopia, Kenya, Malawi, Mexico, United 

Republic of Tanzania, Zimbabwe 
Documented reliance on 

remittances 

Refugee 4 Bangladesh, Rwanda (refugee camps) Proximity to refugee 
camps 

 
Number of unique LEWIE models: 20. 

(A given economy may fall into multiple clusters.) 
Source: self-generated by the authors. 
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4. Simulation results 
 

Three sets of simulation results are presented below regarding changes in income and production due 
to the pandemic and lockdown, and the effects of interventions to mitigate negative impacts. The 
impacts presented in the tables are monthly, to avoid making assumptions about the length of 
pandemic and lockdown measures.  

The LEWIE simulations reveal both direct and indirect impacts of the pandemic and policy responses 
on rural households, including the rural poor, as well as on production activities. The impact of each 
simulation at each site is given in Annex 4.  

Income impacts of pandemic and lockdown 
 

Figure 2 shows average rural household income impacts per month of the COVID-19 pandemic and 
lockdown, based on the Combined Simulation (Simulation 6). Disaggregated impacts by site for each 
of Simulations 1-5 appear in Annex 4. These impacts are adjusted for price changes captured by the 
simulations; thus, they are real-income impacts.  

Household income impacts are negative in all cases, though they vary across economy types. Like 
production impacts, they are largest in agricultural economies and sites with a high coefficient of 
rainfall variation, which we consider relatively high-risk climates. They are also large at sites that 
depend on tourism and migrant remittances for their livelihoods. Trade (international, for nations; 
regional, for localities) is generally viewed as crucial to ensure people’s livelihoods in times of crisis. 
However, lockdowns that restrict trade effectively remove this solution in economies that have grown 
to be dependent on the ability to trade with outside markets for their livelihoods. Thus, it is not 
surprising that sites that are most open to trade do not fare well during the pandemic – trade openness 
is associated with larger declines in local incomes. Although research suggests that trade integration 
is significantly related to mobile communications, these two variables seem to capture different types 
of dynamics in our data. Many sites with a high index of trade openness do not have a high score on 
mobile communications, and vice-versa.27 The Rwanda refugee camp economies score highly on both, 
reflecting market integration as well as the government’s stated goal of providing internet coverage 
for the entire population.28 Nearly every site that scored highly on trade openness also scored highly 
on mobile communications, but the reverse was not true. Fishing economies in Indonesia, Fiji, and 
Brazil scored highly on mobile communications but not on market integration, reflecting robust local 
production to meet local food and other demands. Myanmar’s rural fish-pond economy and Uganda’s 
oil-palm economy both scored highly on mobile communications, as would be expected for 
agricultural export economies. Nevertheless, they did not score highly in terms of trade openness, 
because a large part of their local demand for food and other goods and services was satisfied by local 
producers. The pandemic definitely took a toll on agro-export economies; however, rural economies 

                                                                 
27 These are not the same sites, for the most part. The correlation between the 0–1 indicator variables 

identifying the two is 0.25. 
28 United States Department of Commerce, International Trade Administration. 2020. Rwanda—Country 

Commercial Guide: Telecommunications. https://www.trade.gov/country-commercial-guides/rwanda-
telecommunications  

https://www.trade.gov/country-commercial-guides/rwanda-telecommunications
https://www.trade.gov/country-commercial-guides/rwanda-telecommunications
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that were able to satisfy a large part of their demand for food and other goods and services locally 
seem to have fared better during the pandemic and lockdown. This is not surprising. 

The total negative real-income effect is largest at the sites that rely on cash-crop sales, which 
represent exports from the point of view of the local economy. These economies lose nearly 7 percent 
per month of lockdown. Losses are also large at sites that depend on agricultural and livestock 
production generally (2–4 percent per month), migrant remittances (over 2 percent), and tourism (just 
under 2 percent), and they are compounded for those sites that have some or all of these features at 
once. 

In all cases, economies lose the direct benefits of these income sources from the households that 
receive them, as well as the local multiplier effects that result from income and production spillovers 
in local markets. Households that lose income from an activity spend less, and this unleashes multiple 
rounds of reduced demand and spending by local businesses and households. Tourist sites are an 
interesting case, inasmuch as some households participate in activities directly affected by the 
pandemic, but tourist economies also tend to be more open to outside markets. It is difficult to meet 
the needs of tourists – especially international ones – while relying mostly on local production. 
Reliance on purchases outside the local economy creates leakages that, by definition, cannot transmit 
impacts within the local economy. Because of this, many of the negative impacts of decreased tourism 
spread to other parts of the country, or abroad. Sites where production is relatively labour intensive 
suffer losses of between 1.5 percent and 2 percent per month. As mentioned earlier, breakdowns in 
FSCs transmit negative impacts to the farms supplying those chains, and the spillover effects of 
production losses tend to be larger at sites where production activities are relatively labour intensive, 
as characteristic of transitional FSCs.  

Overall, these negative local income or GDP impacts appear to be larger than country–level impacts 
estimated by the IMF World Economic Outlook January 2021 update. The IMF estimates a 2.6 percent 
contraction in annual real GDP in sub-Saharan African countries for 2020, from a 3.2 percent expansion 
in 2019, implying a 5.8 percent annual income loss due to the pandemic. The impacts reported in 
Figure 2 are monthly. To be comparable, we would have to convert them to annual impacts. This is 
problematic, however, given that lockdown measures rarely have lasted for a full year; how they 
translate into annual income changes depends on how many months of lockdown the economies in 
our study experience. For the sake of comparison with the IMF projections, implied annual impacts 
from our simulations, assuming a year-long lockdown, are on the order of a 24 percent loss in local 
GDP for tourist and remittance sites, smaller for natural resource extraction and refugee sites, and 
considerably larger for agricultural and cash crop sites.  

The simulation findings suggest that income losses may be particularly large in rural areas, and they 
may be considerably higher in rural economies than in national economies generally. Lockdowns 
potentially put rural and agricultural households in a double-squeeze during the pandemic. Rural and 
agricultural households lose from lockdown restrictions in urban areas, given the important and 
growing role of non-farm income in rural household economies, as well as from negative impacts on 
agricultural input prices and output markets. This is evident in the disaggregated impacts presented 
in Annex 4B: at most sites, the largest negative GDP impacts result from Simulation 1. In addition, the 
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impacts of adverse shocks tend to generate relatively large income multipliers (in the present case, 
negative ones) in rural economies, which tend to be less open than urban economies.29  

As a recent study based on telephone surveys in Myanmar, where one of our sites is located 
(Lambrecht et al., 2021), concluded: 

“One-third of the surveyed communities reported that the production of farmers in 
their community were lower than normal in October and September…In October, 48 
percent of communities also reported disruptions to agricultural sales, mainly due to 
closures of town/city markets, low output prices, insufficient traders or brokers, and 
other COVID-19 related mobility restrictions. This is the highest share of 
communities reporting disruptions since the start of the telephone survey in 
June/July.” 

 

Our findings that the pandemic negatively affects rural households through non-agricultural as well as 
agricultural income sources is consistent with findings from on-line and phone surveys carried out in 
some of the same countries as our LEWIE sites. Online surveys of households in Kenya and Uganda 
found that food insecurity increased sharply, and the increase was greatest for income-poor 
households and households dependent on labour income (Kansiime et al., 2021). Phone surveys in 
Ethiopia, Malawi, Nigeria and Uganda found income losses similar in both magnitude and income 
source in rural and urban households. More than 80 percent of rural households reported losses in 
business income, 40–60 percent reported losses in wage income, and 40–80 percent reported losses 
in agricultural income (Josephson et al., 2021).  

FIGURE 2. MONTHLY HOUSEHOLD REAL INCOME IMPACTS OF PANDEMIC, BY CLUSTER 

Source: Authors’ own elaboration. Real impacts are adjusted for inflation. These simulated impacts are indicative of the 
possible impacts of the pandemic on local rural economies. 
 

Figure 2. COVID-19 impacts on real incomes vary across types of rural economies, with the largest impacts in 
localities where agriculture is most important. 

                                                                 
29 This point is evident when one compares multipliers of SCTs at urban and rural sites from the FAO PtoP 

studies; see Davis et al. (2016). 
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 Impacts on the rural poor 
 

Impacts of the pandemic, lockdowns, and mitigation efforts on poor rural households, from a LEWIE 
perspective, depend on how these shocks affect poor household incomes both directly and indirectly. 
Real income effects also depend on changes in the prices of the goods and services these households 
consume. Poor households tend to spend most of their income close to home. In rural areas, this 
means food and other goods that are home-produced or purchased in local businesses. The prices of 
many of these goods and services change, positively or negatively, as a result of the pandemic and 
government policies to mitigate its impacts, including both lockdowns and social assistance 
programmes. Poor households frequently rely on wages and local employment in agriculture and 
related activities in food market chains, both of which were affected by the pandemic.  

Our findings suggest that lost income and spillovers affect poor as well as non-poor rural households; 
however, they are consistently larger for the poor (Figure 3). Poor households are likely to obtain a 
large part of their income from labour activities, which are adversely affected by COVID-19 lockdowns, 
and they have less access to assets that might enable them to adapt to market shocks. The poor also 
spend a large part of their budgets on food, which means that their purchasing power changes when 
food prices change, rising with lower prices but falling as prices increase, and the majority are net-
food buyers. In some cases, it is clear that most of the impact on the poor is indirect, via local income 
and production spillovers. For example, the contrast between negative impacts on poor and non-poor 
households is largest in tourist economies, even though poor people rarely transact directly with 
tourists (incomes tend to be higher for workers employed in tourism businesses, like hotels and 
restaurants, having face-to-face contact with tourists). Impacts on the poor are also 
disproportionately large in relatively high-risk climates. These simulation results are consistent with 
findings from online and phone surveys that food security outcomes in African countries are worse 
among the poor than for other groups; see, for example, Kansiime et al. (2021). 

FIGURE 3. MONTHLY REAL INCOME IMPACTS ON POOR AND NON-POOR HOUSEHOLDS, BY CLUSTER 

 
Source: Authors’s own elaboration. Real impacts are adjusted for inflation. These simulated impacts are indicative of the possible 
impacts of the pandemic on local rural economies. 
 

Figure 3. Negative impacts are larger for poor households in all clusters. 
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Production impacts of pandemic and lockdown 
 

The pandemic and lockdowns impact household incomes both directly and indirectly, through local 
production activities. Simulations 1–5 all impact production activities directly, through lost 
productivity, rising input prices, and higher wages. In refugee economies, restrictions on interactions 
with the host-country population limit markets for local businesses. In the Rwanda refugee camp 
economies, for example, labour supply disruptions (Simulation 4) account for the largest negative 
impacts on local GDP (see site- and simulation-specific results in Annex 4B). In tourism economies, 
activities that cater to tourists lose from decreased tourist demand. Production activities also lose 
indirectly, when negative shocks to household incomes reduce the local demand for goods and 
services.  

Given the pandemic’s large negative impact on tourism, especially international, one would expect 
tourism-based economies to be among the very hardest hit in our analysis. Indeed, the loss of tourism 
revenue has a large negative impact on income in Fiji, a major destination for marine-based tourism. 
However, in Brazil, the impact is much smaller – as one might expect in a highly diversified economy 
in which tourism-based activities account for a relatively small share of local GDP. It is also smaller in 
Zambia, where national park tourism to luxury resorts is not very well integrated with local economies 
except, to a limited extent, through local labour markets. 

Figure 4 shows the impacts of the pandemic and lockdown on local production activities. All 
production sectors suffer. The largest impacts tend to be on non-agricultural production: retail, 
services, and other production.30 These sectors are negatively impacted directly, by lockdowns and 
higher input costs, as well as indirectly, through reduced demand for their output as local incomes 
and business activity fall. Contraction in non-agricultural activities spreads to agricultural ones to the 
extent that the former demand intermediate inputs from the latter, for example, shops or restaurants 
buying crops from farmers or fish from fishers. Agricultural production also falls due to the direct 
effects of higher input costs and falling prices.  

                                                                 
30 Other production includes a variety of activities, ranging from carpentry shops to food processing and 
beauty salons. 
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FIGURE 4. PERCENTAGE CHANGE IN SECTOR REVENUE, BY CLUSTER 

Source: Authors’ own elaboration. Real impacts are adjusted for inflation. These simulated impacts are indicative of the 
possible impacts of the pandemic on local rural economies. 
  
Figure 4. Non-agricultural sectors are hardest hit by the pandemic and lockdowns, but negative impacts spread 
to crop and livestock activities, as well. Overall, production is most affected in the agricultural, cash crop, and 

livestock economies, as well as in relatively high-risk climates. 

Nevertheless, the contraction in agricultural activities is small compared to the contraction in non-
agricultural activities. This is not surprising, given the inelastic demand for food – in short, people must 
eat, pandemic or not. Remittance and cash crop economies’ demand for non-agricultural goods is 
particularly affected, as both contract and reduce households’ demand for non-food items. 
Contraction in the non-farm as well as farm sectors, is also large at relatively high-risk climate sites. 
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5. Interventions to mitigate negative impacts of the pandemic and 
lockdown 
 

Governments around the world seek to alleviate the negative impacts of COVID-19 through various 
means. Social cash transfers to households are perhaps the most frequent mechanism governments 
employ to alleviate negative impacts in the short run.  

Social cash transfers 
 

SCTs have become a central part of poverty alleviation efforts worldwide.31 They played a particularly 
important role as a short-run response to the negative impacts of the pandemic and measures to limit 
its spread. The LEWIE models in this study make it possible to simulate the rural economy-wide 
impacts of SCTs targeting poor households. Using a novel tatonnement process, the models can also 
be used to find the SCT levels needed to eliminate the pandemic’s negative impacts on the poor, or to 
raise welfare in poor households to above pre-COVID levels. We used the LEWIE models to estimate 
per-capita SCTs required to leave poor households no worse off than before the crisis. The use of the 
models for this purpose is time-consuming, because each USD transferred to poor households creates 
income and production spillovers within the rural economy and can only be determined through trial 
and error.  

Figure 5 shows the monthly per-capita SCT payments to poor households that are necessary to achieve 
this goal in each of the clusters represented by the LEWIE models. As evident in the figure, SCT 
payments to eliminate negative COVID-19 impacts vary widely across the rural economy types 
depicted by the clusters. They are highest – around USD 8 per person per month – in the tourism-
based and natural resource (fishing) economies. This is equivalent to around 12 percent of The World 
Bank’s extreme poverty line of USD 2.19 per capita per day, or USD 65.68 per month, in 2020 dollars.32 
SCT payments to eliminate the economic impact of COVID-19 range from USD 2 to USD 4 per person 
per month in agricultural economies, labour-intensive economies, and relatively marginal climates. 
They are lower – USD 1 or less – in livestock, remittance, and refugee economies, as well as economies 
characterized by significant trade openness.33  

                                                                 
31 See, for example, Ugo Gentilini (2021), A game changer for social protection? Six reflections on COVID-19 

and the future of cash transfers. Washington DC: The World Bank, January 11; 
https://blogs.worldbank.org/developmenttalk/game-changer-social-protection-six-reflections-covid-19-and-
future-cash-transfers  

32 The SCTs and World Bank poverty line in 2020 US dollars were obtained using the dollar Consumer Price 
Index (CPI) for 2020 and the year of each study. 
33 Various countries have invested fiscal resources directed at their most vulnerable to eliminate the impact of 

COVID-19. As an example, Kenya in FY2021/2022 allocated KES 23.1 billion for an economic stimulus 
programme to cushion vulnerable groups (Policy Responses to COVID19, imf.org). This leads to 
approximately USD 1 per month per poor person (WB data), only half of what is needed according to our 
estimates.  

https://blogs.worldbank.org/developmenttalk/game-changer-social-protection-six-reflections-covid-19-and-future-cash-transfers
https://blogs.worldbank.org/developmenttalk/game-changer-social-protection-six-reflections-covid-19-and-future-cash-transfers
https://www.imf.org/en/Topics/imf-and-covid19/Policy-Responses-to-COVID-19#I
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FIGURE 5. SCT PAYMENTS TO COUNTERACT THE NEGATIVE IMPACTS OF THE PANDEMIC AND LOCKDOWN ON 
THE POOR ARE LARGEST IN THE NATURAL RESOURCE AND TOURIST ECONOMIES 

Source: Authors’ own elaboration. Real impacts are adjusted for inflation. These simulated impacts are indicative of the 
possible impacts of the pandemic on local rural economies. 

Figure 5. SCT payments to counteract the negative impacts of the pandemic and lockdown on the poor are 
largest in the natural resource and tourist economies 

Medium- and longer-term interventions 

Besides SCTs, governments may design and implement interventions to raise incomes and build 
resilience in rural economies in the medium to long term. These interventions may take many different 
forms. We used the suite of LEWIE models to simulate the impacts of two such interventions: 
agricultural production supports, in the form of input subsidies, and public works projects focused on 
providing farmers with increased access to irrigation. These measures fall into the category of 
intermediate and long-term interventions that, properly designed, could promote the goal of 
achieving sustainable and broad-based economic growth and building resilience to future shocks, from 
pandemics to climate change. We used the LEWIE models to simulate the possible impacts of each of 
these types of interventions given the combined negative impacts of the pandemic and lockdown 
measures.34 

The impacts of these, like SCTs, are uniformly positive across site clusters. In all of the clusters, 1 USD 
invested in any one of these programmes creates more than 1 USD of increased real income (Figure 
6). SCTs directly contribute to household income, raising purchasing power and unleashing multiple 
rounds of income increases as cash swirls around rural economies. The impact of input subsidies is 
less direct, because it operates through input purchases, crop production, employment, and farm 

34 As in the other simulations, these provide a comparative-statics solution, without embodying assumptions 
about how long it would take for public works projects to begin to impact agricultural production. This is a 
simplification. In practice, there would be lags between initiation and completion of these projects. 
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profits. Nevertheless, the LEWIE simulations reveal that the multiplier effects of agricultural subsidies 
are likely to be greater than one-for-one.  

The largest impacts are through public works projects, which pay workers to create new irrigation 
infrastructure that raises the future productivity in rural economies. In all cases, each USD invested in 
public works projects raises rural incomes by significantly more than USD 1, and in the majority of 
cases by more than USD 1.5. In real life, the positive income and production effects of public works 
projects like irrigation, which raises crop productivity, generally take longer to realize than the impacts 
of SCTs or input subsidies. Nevertheless, these projects are likely to be an important ingredient of 
strategies to raise incomes and strengthen agricultural economies over time, an important 
consideration inasmuch as the global development community cannot afford to view the COVID-19 
pandemic as a one-off event. Moreover, unlike SCTs and input subsidies, which must be repeated to 
produce continued impacts, public works projects like irrigation generate a stream of benefits over 
time. 

FIGURE 6. MULTIPLIER EFFECTS OF GOVERNMENT POLICY RESPONSES (USD PER DOLLAR OF PROGRAMME 
COST, BY CLUSTER) 

Source: Authors’ own elaboration. Real impacts are adjusted for inflation. These simulated impacts are indicative of the 
possible impacts of the pandemic on local rural economies. 

Figure 6. In all clusters, governments generate a greater-than-USD-1 impact on rural income per dollar invested 
in these programmes. The impacts are greatest for public works projects, also large for social cash transfers, 

and somewhat less for input subsidy programmes. 
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6. Explaining different impacts across economies and households

Offering simple explanations for simulation results is challenging for three reasons. First, the 
pandemic, policies to interrupt its spread, and mitigation efforts are, by their nature, multi-faceted. 
That alone makes their impacts difficult to predict, because any given set of policies affects different 
sectors and households differently. Second, to complicate matters, all of these shocks affect rural 
households both directly and indirectly via production and income spillovers. An advantage of our 
models is that they are designed to capture both direct and spillover effects. Third, how influences get 
transmitted within local economies depends critically on context. The same shock will play out 
differently in different economic settings, and in this study the results are aggregated across sites 
within each cluster.  

In combination, these three reasons make it difficult or impossible to explain why we see the impacts 
we do in a specific site cluster. There are simply too many variables at work. On one hand, this might 
be disconcerting to those who seek simple explanations for observed outcomes. On the other, the 
multiple LEWIE-cum-clustering approach allows us to consider the multitudinous variables shaping 
outcomes in diverse settings in an effort to glean broad patterns, in a way that other approaches do 
not permit. Because the pandemic, lockdowns, and mitigation policies influence outcomes in complex 
ways, in most cases not only the magnitudes, but also the signs of impacts cannot be determined ex 
ante, and often it is not possible to ascribe a given outcome to a single cause. 

In general, direct impacts result if households’ and/or producers’ livelihoods depend on activities that 
are directly impacted by COVID-19 shutdowns, or if they receive government assistance, for example, 
through social cash transfers (SCTs) or input supports. Indirect impacts result from income and 
production spillovers within rural economies. Spillovers are impacts on households or businesses that 
are indirect, transmitted by prices. For example, lockdowns or cash transfers change the local demand 
for goods and services, and this can have an impact on activities that supply these goods and services, 
via changes in input or output prices, including wages, or on households that acquire wage income 
from working in these activities or profits from investing in them. These activities and households may 
or may not be affected directly by the pandemic or policy responses. LEWIE is designed to capture 
both direct and indirect impacts, via local economic spillovers. These spillovers result from general-
equilibrium effects as impacts swirl within rural economies, and they are very sensitive to economic 
context.  

The role of prices 

Prices play a central role in general-equilibrium models like LEWIE. In economic systems, prices 
transmit the influences of market shocks, positive or negative, from one actor to another. Prices are 
central to LEWIE models because these models are a structural representation of how local economies 
work and how they adjust to exogenous income shocks.  

If the local economy were perfectly integrated with outside markets (i.e. if all goods were tradable 
with the rest of the country), decreased spending by households directly affected by lockdowns or 
increased spending stimulated by SCTs would have no impact on prices or on local production. The 
directly affected households would purchase goods and services from suppliers outside the local 
economy at prevailing market prices. In this case, there would be no local spillovers. Changes in rural 
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demand would not be large enough to affect prices in the larger economy, so prices would not convey 
impacts to local producers who, in turn, would not change production. Integration with outside 
markets is an important variable shaping local impacts of COVID-19 and policy responses. 

In many cases goods in poor rural economies are not tradable with the outside world. Foods may be 
too perishable or bulky to buy or sell in distant markets. Many services, from haircuts to prepared 
foods and construction, require close proximity between suppliers and consumers. Locally-supplied 
goods and factors may be imperfect substitutes for those obtainable through trade with outside 
markets (e.g. white versus yellow maize in Mexico, or family versus hired labour in crop production).35 
Microeconomic studies show how high costs of transacting with outside markets create non-
tradables, resulting in crop prices that are endogenous at the local (or even individual household) level 
(e.g. De Janvry, Fafchamps and Sadoulet, 1991; Arslan and Taylor, 2009; Barrett, 2008). These studies 
emphasize that poor information makes it difficult for rural producers to sell their output in outside 
markets, or for workers to find employment outside their villages. Access to mobile phone technology, 
therefore, has an important impact on local markets and household welfare (Suri and Jack, 2016). It 
may play an important role in rural households’ ability to adjust to COVID-19, as well. 

Poor roads, communications and marketing infrastructure easily can turn what might be a tradable 
good – e.g. a renewable resource like fish, or a cash crop like fresh fruits or even staples – into a non-
tradable, with primarily (or only) local demand. Poor infrastructure also can severely limit labour 
mobility. COVID-19 lockdowns further limit mobility. These may result in crop prices that are 
determined by local supply and demand, varying from location to location.  

The existence of locally determined (endogenous) prices is a necessary condition for shocks like 
COVID-19 to create local income and production spillovers. When a household adversely affected by 
COVID lockdowns spends less on non-tradable goods, the local purveyors of the goods are affected. If 
farmers lose markets for cash crops, their demand for workers may fall, pushing down local wages as 
well as the crop prices. On the positive side, spillovers create the potential for local benefits of SCTs 
or other mitigation interventions to exceed the interventions’ cost. The local income multiplier of an 
intervention is the ratio of the total local income gain, direct plus indirect, to the cost of the 
intervention. A multiplier greater than one implies positive spillovers. The findings of large income 
multipliers from mitigation interventions, reported above, are evidence that local prices transmit 
impacts in rural economies.36 

Besides locally determined prices, some prices in LEWIE models are exogenous, determined in markets 
outside the local economy. These prices may be altered in our experiments, as in Simulation 2. Despite 
the higher prices on imported goods documented for that simulation, it should be emphasized that 
exogenous prices, like endogenous prices, are likely to have changed in complex ways during the 
pandemic and lockdown, shaped by interactions of supply and demand in larger markets. For example, 
in the Lake Zone of the United Republic of Tanzania used in the LEWIE model as part of this study, the 

35 Some goods that seem tradable may have a non-tradable component. For example, the purchase of a soft 
drink in a village grocery store will have a tradable (wholesale price plus transport cost to the village) and a 
non-tradable (a grocery markup, from which wages and profits come and a possible within-village transport 
cost) component. That is why the same soft drink is likely to fetch a different price in a remote village than in 
a regional commercial center. 

36 Ideally, one would want to include administrative costs in the multipliers’ denominator; however, those are 
difficult to ascertain even in existing government programmes, and they are not available here. That said, it 
is possible to experiment with assumed administrative costs as a proportion of total costs and test the 
sensitivity of multipliers to this. 
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cotton seed had an exogenous price, but it was determined by the world price of cotton lint and a 
price floor set by the United Republic of Tanzanian government, using a formula negotiated between 
cotton farmers and ginners prior to the planting season. The world price for cotton decreased sharply 
at the start of the pandemic but then rose dramatically, as shown in Figure 7. This particular price is 
only relevant to this one model and thus its impact was not simulated in our analysis, which instead 
simulated changes in all import prices. However, the pattern in the figure is similar to that of a number 
of other global commodity prices. (Prices of most locally produced agricultural products are 
endogenous to the LEWIE models, set in local markets.) 

FIGURE 7. GLOBAL COTTON PRICES DROPPED SHARPLY AT THE START OF THE PANDEMIC BEFORE RISING TO 
LEVELS ABOVE PRE-PANDEMIC PRICES 

Source: Constructed with data from US Department of Agriculture Market News 
https://www.indexmundi.com/commodities/?commodity=cotton&months=60 

Figure 7. Global cotton prices dropped sharply at the start of the pandemic before rising to levels above pre-
pandemic prices. 

Supply response 

The presence of a non-tradable good or factor generates spillovers. However, this is not sufficient to 
create large income and production multipliers. There must be an accompanying supply response. For 
example, increases in local demand from SCTs can exert upward pressure on local prices if the supply 
response is unresponsive or inelastic. Decreases in local demand, say, due to income loss during the 
pandemic, can have the opposite effect on local prices. The result may be expansionary 
(production/supply increases), inflationary (price increases), or most likely a combination of the two. 
The expansionary response is what generates positive local real income multipliers. Inflation, on the 
other hand, erodes local purchasing power. Whether and to what extent local prices change depend 
on the elasticity of the local supply response. Thus, for example, real income multipliers may be less 
than one if supply constraints result in substantial local price inflation, but greater than one if the local 
supply response is high. 

Market equilibrium 

The interplay of local supply- and demand-side impacts shapes the net impact on local prices, which 
may be negative (if local demand falls while supply holds steady or rises) or positive (if local demand 

https://www.indexmundi.com/commodities/?commodity=cotton&months=60
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rises or holds steady while supply falls). To illustrate this, Figure 8 shows changes in crop prices under 
the combined simulation of COVID-19 and lockdown impacts. These price changes vary across clusters, 
positive in some, negative in others, and in some cases, they are close to zero. The price changes 
illustrated in Figure 8 are broadly consistent with reported price changes. For example, the FAO 
reports generally decreasing global prices of maize, wheat and rice at the start of the pandemic, 
followed by rising prices, which are a major concern in some countries today. Other staples, including 
millet and sorghum, followed a different pattern, as did maize, wheat, and bean prices in some 
countries. 37  Global trends may tell us little about changes in prices of locally produced foods, 
particularly when prices are set in local markets. Disruptions in trade with outside markets may 
depress food prices in some localities while increasing them in others. Moreover, food price changes 
may last only a few months. This is an important reason to simulate impacts per month of lockdown. 
The largest monthly food price decreases are at sites with the least advantageous climatic conditions. 
Local food prices also decrease in tourist economies and sites with high levels of trade openness. 

FIGURE 8. LOCAL CROP PRICE CHANGES ARE POSITIVE OR NEGATIVE, DEPENDING ON WHETHER THE LOCAL 
ECONOMY IS A NET SUPPLIER OR “IMPORTER” OF FOOD 

Source: Authors’ own elaboration. Real impacts are adjusted for inflation. These simulated impacts are indicative of the 
possible impacts of the pandemic on local rural economies. 

Figure 8. Local crop price changes are positive or negative, depending on whether the local economy is a net 
supplier or “importer” of food. 

The role of wages 

Wages, like local prices of goods and services, are important in transmitting impacts through local 
economies. Rising wages adversely affect production sectors and the households that get income in 
the form of profits while benefiting wage workers and their households. Falling wages have the 
opposite effect, raising production and profits while reducing wage income. Changes in household 
incomes translate into changes in household demand for goods and services, unleashing additional 
rounds of impacts in the local economy. The pandemic and lockdown impact both the demand and 

37 FAO Food Price Monitoring Bulletin March 10th 2021; FPMA Bulletin #2, 10 March 2021 (fao.org) 
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supply sides of local labour markets, and because of the complexity and interaction of impacts, the 
effect on local wages is not known ex ante.  

Simulation 1 captures direct impacts of reductions in economic activity due to local lockdowns, 
particularly in non-agricultural activities on the demand for hired workers (since food production is 
generally considered essential and thus not subject to lockdowns). These negative labour demand 
effects, other things equal, would tend to depress wages. Lower wages, in turn, reduce incomes in 
wage-earning households. They also could partially mitigate the negative impacts of lockdowns on 
farm and non-farm activities, by making labour, a crucial input, less costly. In Simulation 3, reductions 
in migrant remittances negatively affect labour-migrant households’ incomes. This, like lower wage 
income from local work, reduces wage-earning households’ demand for local goods and services, 
creating additional rounds of impacts on local economies. As mentioned earlier, returning migrants 
could increase local labour supplies, but only if they are substitutes for non-migrant workers. 

In contrast, restrictions of labour movement and illness make workers less available when and where 
they are needed (Simulation 4). This effectively reduces the labour supply, putting upward pressure 
on local wages. Higher wages do not help households that lose access to wage employment; however, 
they raise income in households that are able to maintain access to wage work. Rising wages 
negatively affect profits and output, both in farm and non-farm activities, while higher wage income 
in households that hold onto their wage work has positive production impacts, by stimulating local 
demand and prices. If wages rise while employment decreases, or vice versa, the effect on household 
wage income could be either positive or negative.  

Direct impacts on labour demand or supply in particular sectors (e.g. non-essential services) spill over 
into wage increases for other sectors (e.g. essential services or agricultural production). In all of the 
LEWIE models used for this study, a market-clearing condition for local labour produces an 
endogenous local wage that encompasses all of these conflicting impacts. In tourism economies, lost 
tourism revenue directly reduces the local (tourist and tourist activity) demand for goods and services, 
adding to the negative demand impacts of local lockdowns and lost remittances. 

Figure 9 shows impacts of the combined simulation on local wages by cluster, once local labour 
demand and supply effects of the pandemic and lockdown play out. For most of the clusters these 
impacts are positive, ranging from 0.25 percent to 2.5 percent per month of lockdown. The wage 
effects are negative in two clusters, however: -0.95 percent at sites with the least advantageous 
climate conditions, and -2.12 percent in the tourism cluster, which was hard hit by drops in domestic 
and especially international tourism.  
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FIGURE 9. LOCAL WAGE CHANGES ARE POSITIVE OR NEGATIVE, WITH THE LARGEST NEGATIVE IMPACTS IN 
TOURISM-DEPENDENT SITES AND PLACES WITH LESS FAVORABLE CLIMATE CONDITIONS 

  

Source: Authors’ own elaboration. Real impacts are adjusted for inflation. These simulated impacts are indicative of the 
possible impacts of the pandemic on local rural economies. 

  
Figure 9. Local wage changes are positive or negative, with the largest negative impacts in tourism-dependent 

sites and places with less favorable climate conditions. 

 
Because the pandemic, lockdown, and mitigation policies can affect both the demand and supply sides 
of GE models, it is usually difficult to predict ex ante what the local-economy outcomes will be, and 
some results may seem counter-intuitive. For example, one might expect tourist economies to be 
among the hardest hit in our data. A sharp decrease in tourism negatively affects incomes in 
households that make their living owning or working for tourism businesses, and it also decreases 
local wages. A decrease in both tourist and household spending lowers the demand for local non-
tradables, including food crops, causing agricultural activities to contract and driving down crop prices. 
Lower wages and employment in tourism-related activities reduces income in households that depend 
on tourism; however, wage decreases lower labour costs in all sectors, and this helps buffer negative 
production effects. Even where households’ nominal (cash) income falls, cheaper food increases the 
buying power of this income, and that has a positive effect on real or inflation-adjusted income. Lower 
crop production reduces food supplies and reasserts upward pressure on food prices. These general-
equilibrium influences make the connections between lost tourism income and household welfare, 
represented by real income, less clear than they would be without those influences. Our results do 
show sharp negative impacts on household real income in tourist economies, though these impacts 
are not quite as large as at some other sites, in particular, sites in which agricultural and/or livestock 
production are important. 
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7. Gender considerations 
 

Gender was not a major focus of any of the LEWIE models used for this study. As a result, impacts on 
female-headed households, female workers, and other gender-related outcomes or gender 
differences in welfare impacts are not available explicitly from the COVID LEWIE simulations. 
Distributional impacts within households are also beyond the scope of these studies. This is an 
important consideration when thinking about gender impacts of the pandemic and lockdown. In 
addition to direct impacts on women’s economic activities and household income and consequently 
welfare, reductions in women’s income-generating opportunities can lead to a deterioration in their 
bargaining power within the household and a subsequent reduction in their influence on consumption 
and other decisions. Furthermore, even if the major impacts are on male-dominated activities, income 
shocks for households engaged in these activities have potentially serious ramifications for women 
(and others, including children) within the same households. 

Even though gender was not a focus of the LEWIE studies, some information from these studies can 
offer insights into the impacts on women from the pandemic, lockdowns, and mitigation policies. In 
theory, impacts may differ between women and men in a number of different ways, including: 

a. Different crops, livelihoods and sources of income for women; 

b. Gender differences in access to markets and value chains; 

c. Access to mobile phones and other vital technologies; 

d. Disproportionate representation of women among refugees, and gender differences with 
respect to migration and remittances; 

e. Wage and earnings inequality between men and women, as well as unequal impacts of COVID 
shocks on wages and earnings by gender; 

f. Unequal access to resources within households that may result in magnified impacts of 
income losses on women’s consumption.  

Women are affected both directly and indirectly by the COVID pandemic and lockdowns. They are 
affected directly to the extent that they participate in directly-impacted employment and business 
activities, for example, as wage earners in tourism or owners of village retail shops. They are affected 
indirectly as ripple effects work their way through local economies. As we have seen, the largest 
overall impacts of the pandemic and lockdowns are in retail, service, and other non-farm production 
activities, though in some cases there are appreciable effects on agricultural, livestock, and resource-
extraction activities, as well.  

Possible gender impacts in LEWIE models used for this study 
 

We searched for information about the role of women in the local economies represented by the 
individual LEWIE models used in this analysis, in an effort to uncover likely impacts on women.  

Under Rwanda’s refugee policies, refugees were free to enter and leave their camps to work and 
transact in the host-country economy. In the refugee camp LEWIE models, all refugee households 
were classified as poor, and poor households were much more adversely affected by the pandemic 
and policy responses than non-poor households. In the three Rwanda refugee camps, 47–51 percent 
of refugee households were female-headed. Between 7 percent and 17 percent of refugee women, 
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and 22–32 percent of women in nearby host-country households did wage work, making them 
potentially vulnerable to the labour market shocks from the lockdown simulated in this study. 38 
Others ran small-scale trading or other businesses inside the camps, which were likely disrupted by 
the pandemic.  

Movements and work outside of the camp are highly restricted for the vast majority of Rohingya 
refugees in Bangladesh. At Cox’s Bazaar, the site of the Rohingya refugee camp in this study, more 
than half (52 percent) of the total refugee population is female, and 85 percent are women and 
children. 39  Cash for work schemes exist within the camp; however, more men than women 
participate, and there are efforts to encourage more participation by women. Surveys for the 
Bangladesh LEWIE study found that women are much less likely than men to participate in income-
generating activities. Women provided about 20 percent of the family workforce in the businesses 
interviewed, and in 5 percent of cases they were the business owner. However, virtually none of the 
interviewed businesses hired female workers for a wage. This is not specific to refugees: the 
surrounding host economy also primarily engages women as family workers, with very limited options 
for wage work or entrepreneurship.40  

The Myanmar LEWIE is for an agricultural and cash crop economy in which aquaculture plays a 
dominant role. There, an important part of the pandemic and lockdown’s impacts are through 
disruptions in the outside market demand for fish. Aquaculture in this area is largely a male-dominated 
activity. Nevertheless, 20 percent of respondents who reported aquaculture as their primary activity 
were women. Women represent 13 percent of fish-farm wage workers and nearly 30 percent of crop 
workers. Aquaculture jobs pay higher wages than work on crop farms, and there is a smaller male-
female wage gap on fish farms (25 percent versus 33 percent in crops).41 

The Ethiopia LEWIE model is for a region dependent on livestock production and remittances and with 
a high degree of climate uncertainty (that is, a high coefficient of variation for rainfall). It was 
developed for the FAO Protection to Production (PtoP) studies, in which poor (beneficiary) households 
were 73 percent female-headed. The Ethiopia model had one of the four largest negative impacts on 
poor-household incomes in our simulations, suggesting that the pandemic’s impact on female-headed 
households was particularly large. 

In the Selayar, Indonesia Bio-LEWIE study, which is part of the natural resource extraction cluster, 
fishing activities were dominated by male fishers – only 0.3 percent of the fishers were females. 

                                                                 
38 Alloush, M., Taylor, J.E., Gupta, A., Valdes, R.I.R. & Gonzalez-Estrada, E., 2017. Economic life in refugee 

camps. World Development, 95, pp.334-347; 
https://www.sciencedirect.com/science/article/pii/S0305750X17300670?casa_token=YvLBTCCP228AAAAA:
OY3WMUuXsVPBPpp_bRi5oKcBN-gpn7BCNkAsnJi_MmAcJhvSc-goltPmmbmtpl1W3v4cZChNgw. 

39 Inter-Sector Gender in Humanitarian Action Working Group (2019). Gender Profile No.2 For Rohingya 
Refugee Response Cox’s Bazar, Bangladesh (as of March 2019). 
https://www.humanitarianresponse.info/sites/www.humanitarianresponse.info/files/assessments/iscg_gen
der_profile_no._2_rohingya_refugee_response_30march2019.pdf. 

40 Rosenbach, G., Tiburcio, E., Filipski, Mateusz, J., Dorosh, P. A. & Sen, B. 2018. Economic activities of forcibly 
displaced populations: An analysis of enterprises in Southern Bangladesh. IFPRI Discussion Paper 1763. 
Washington, DC: International Food Policy Research Institute (IFPRI); 
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/132870  

41 Belton, B., Filipski, M., Mateusz, J. & Hu, C. 2017. Aquaculture in Myanmar: Fish farm technology, production 
economics and management. Feed the Future Innovation Lab for Food Security Policy Research Brief 37. 
East Lansing, MI: Michigan State 
University. http://foodsecuritypolicy.msu.edu/uploads/resources/Policy_Brief_37.pdf 

https://www.sciencedirect.com/science/article/pii/S0305750X17300670?casa_token=YvLBTCCP228AAAAA:OY3WMUuXsVPBPpp_bRi5oKcBN-gpn7BCNkAsnJi_MmAcJhvSc-goltPmmbmtpl1W3v4cZChNgw
https://www.sciencedirect.com/science/article/pii/S0305750X17300670?casa_token=YvLBTCCP228AAAAA:OY3WMUuXsVPBPpp_bRi5oKcBN-gpn7BCNkAsnJi_MmAcJhvSc-goltPmmbmtpl1W3v4cZChNgw
https://www.humanitarianresponse.info/sites/www.humanitarianresponse.info/files/assessments/iscg_gender_profile_no._2_rohingya_refugee_response_30march2019.pdf
https://www.humanitarianresponse.info/sites/www.humanitarianresponse.info/files/assessments/iscg_gender_profile_no._2_rohingya_refugee_response_30march2019.pdf
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/132870
http://foodsecuritypolicy.msu.edu/uploads/resources/Policy_Brief_37.pdf
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Because of this, lockdown-induced changes in the demand for fresh fish had minimal direct impact on 
women. Nevertheless, females made up 29.7 percent of the wage work force in the region. In their 
capacity as wage workers, they are likely to have been negatively impacted. Household-run 
enterprises (restaurants, retail, and services) used both male and female labour, with slightly more 
females: 52.9 percent of the workforce in these activities, which were the activities most adversely 
affected by the pandemic and lockdown, was female.  

Little gender-related information is available from the LEWIEs for tourist destinations. Nevertheless, 
globally it appears that women are disproportionately represented in tourism employment. The World 
Bank reports that 54 percent of people employed in tourism are women, compared with 39 percent 
in the broader economy. It is likely that a disproportionate number of women are affected by 
shutdowns of international tourism at the tourism-LEWIE sites used for this study. In addition, women 
are involved in the village businesses – particularly retail and services – that are affected indirectly 
through the loss of local income from tourism. 

Women play an important role in agricultural production, but this essential activity is less impacted 
than others by the pandemic and lockdowns. The World Bank reports that in Ethiopia, Malawi, the 
Niger, Nigeria, United Republic of Tanzania, and Uganda – most of which are represented by LEWIE 
models used in this study – the female share of labour in crop production averages 40 percent. In 
these economies, our findings suggest that the largest impacts on women’s livelihoods are through 
spillovers to non-agricultural activities. 

At all of the LEWIE sites, women frequently are found running small village retail and service 
operations. Our simulations show that these sectors are among those most adversely affected by the 
pandemic and lockdown.  

It should be noted that the mitigation measures we model are likely to have different direct impacts 
on men and women. Social cash transfers can – and often, in practice, do – target women. Other 
interventions are likely to have a more difficult time targeting women, however. For example, the 
impacts of public works projects involving infrastructure and other construction activities are more 
likely to employ men than women, due to their reliance on physical work and, in many cases, long 
commuting distances. Irrigation is likely to have different impacts on men than women (Bryan and 
Didi, 2019), and the same can be said for input subsidies, if women have less access to land. 

Partial gender results from three lewie studies 
 

Some more concrete gender-related findings can be gleaned from one of the LEWIE models used for 
the COVID analysis: Nigeria. We also revived two gender-related LEWIE studies carried out in the past 
decade, one in Morocco and the other in Burkina Faso, and used them to obtain some gender-related 
impacts on household incomes, activities and employment. As explained below, the Morocco and 
Burkina Faso studies employed methodologies that, in our estimation, made them incompatible with 
the set of LEWIE models used for this COVID study.   
 
Nigeria 
 

The Nigeria LEWIE model has a partial gender focus because SCT beneficiary households were 
primarily female-headed and labour factors (i.e. employment) were disaggregated by gender. The 
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household groups are not defined based on gender (e.g. male vs. female household heads), but rather 
by poverty status and whether or not the household contains a pregnant woman. Households without 
a pregnant woman were not eligible for the SCT. Nevertheless, the disaggregation of labour by gender 
makes it possible to provide gender detail on the employment impacts of the pandemic and lockdown. 

The Nigeria country results (Annex 4B) reveal that the impacts of the pandemic and lockdown on real 
incomes are slightly larger in the household groups in which a pregnant woman was present. Annex 
Table 5.1 augments these results by reporting detailed findings on employment by household, activity, 
and gender from the COVID combined simulation. The impacts on female employment are negative 
and consistently larger than the impacts on male employment. The single exception is employment in 
the retail sector, which rises slightly, but more so for men. In general, the negative employment 
impacts for both women and men are largest in the non-farm sectors (again, retail is the exception). 
Impacts are negative in crop and livestock production, but they are not as large in magnitude there as 
in most non-agricultural activities, no doubt reflecting the essential nature of food production in this 
economy. The slight rise in retail employment reflects a shift in production and demand away from 
other non-farm activities that are both impacted by the pandemic and lockdown and more labour-
intensive than retail sales, which consist mostly of purchases of food and other basic items in small 
village stores. 

Burkina Faso 

Kagin et al. (2019) constructed a LEWIE model as a prototype for an electrification project in rural 
areas of Burkina Faso. It is a generic “village” model generated from LSMS data, used to run a series 
of simulations surrounding electrification. Because it was a prototype rather than a formal model and 
not constructed for a specific project area, it was not intended to inform policy and not included in 
the set of COVID LEWIE models used for this study. Nevertheless, it includes a disaggregation of 
households based on the gender of the household head that complements the gender disaggregation 
of labour from the Nigeria LEWIE analysis. We modified this model to simulate some possible impacts 
of the COVID pandemic and lockdown on real incomes in male and female-headed households in 
Burkina Faso.  

Annex Table 5.2 reports the results of our effort to replicate the combined COVID simulation as closely 
as possible using the Burkina Faso prototype model. Monthly impacts of the pandemic and lockdown 
are severe for all household groups; however, they are consistently larger in magnitude for female-
headed households. They are more than twice as large for female-headed households in the third 
income-quartile group and at least two-thirds larger in the other three quartiles.  

Morocco 

The Morocco saffron LEWIE reported in Filipski et al. (2016) uses a methodology that is unique and 
largely incompatible with the LEWIE models used for this COVID study. It is a multi-season model, in 
which saffron crocus flowers are cultivated in the first period then used as an input into the saffron 
processing activity in the second period, with separate male and female labour demands in each. 
Unlike any of the other models, it includes both female and male time allocations to unpaid domestic 
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work and leisure in addition to production activities. Total labour supply is treated as fixed, because 
in this model each gender’s total time is allocated to income-generating work activities, unpaid 
domestic work, or leisure. These features required us to make some assumptions: that COVID will 
affect both the growing and the harvest seasons, and that it affects domestic work but not leisure. For 
these reasons, the results from the Morocco model are difficult to compare with the other LEWIE 
models, and we opted to leave them out of the main analysis and discuss them separately here. 

Selected findings from the gender-focused COVID simulation using the Morocco model appear in 
Annex Table 5.3. By disrupting trade in saffron, the pandemic and lockdown negatively affect both the 
male-dominated saffron flower production and the female-dominated saffron processing activity by 
similar percentages (around 6.7 percent) per month of lockdown. With the exception of non-
agricultural production (-16 percent), these saffron-related impacts are larger than impacts on other 
sectors. Real incomes in all three household groups decrease. All groups are engaged in saffron 
production, but the larger saffron-producing households, which hire labour to produce the spice, are 
hardest hit. Their real income drops by 1.38 percent per month of lockdown, compared with 1.10 
percent for households that do not engage in the saffron labour market and 0.43 percent for those 
who supply hired labour to other saffron producers. Percentage impacts on household real incomes 
are smaller than impacts on most production activities because of the diversification of this economy. 
(The impacts would be closer to one-to-one in an economy in which households only obtained income 
from saffron production.) 

Lost income induces households to reduce their leisure demand while allocating considerably more 
time to female-dominated domestic work. The bottom portion of the table shows employment 
impacts by gender. These are large and negative for both men and women in all three household 
groups, in the range of -1.92– -3.8. In two of the three household groups (households that hire out 
labour for saffron production and households that do not engage with saffron labour markets), 
employment impacts are larger in magnitude for women than for men. The discrepancy is largest in 
households that supply wage labour to saffron production, which is disproportionately based on 
female labour for saffron processing. 
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8. Limitations and caveats

All evaluation approaches have limitations, and LEWIE is no exception. Structural approaches, like 
LEWIE and structural econometrics, can offer insights into the complexity of mechanisms through 
which impacts happen. This comes at the cost of having to “get the model right.” In the case of LEWIE, 
this means having a model that represents reasonably well the basic structure of the economies in 
which impacts are being evaluated. By contrast, well-designed randomized control trial (RCT) 
experiments generally require few if any structural assumptions to test for impacts. However, this 
comes at the expense of not explicitly showing how structural features of local economies shape 
impacts, or why documented impacts happen. In addition, most RCT studies use econometric 
modelling to control for baseline variables that may shape impacts and thus are subject to the usual 
assumptions for obtaining best linear unbiased estimates. Lastly, the issues addressed in this study, 
including the diversity of impacts being considered, would not lend themselves to experimental 
methods. 

The LEWIE models in this study all use econometric estimation with micro-survey data to estimate key 
model parameters. Standard errors from this estimation reflect the precision of estimates. They are 
also the basis for using Monte Carlo methods to construct confidence intervals around simulation 
results – a comprehensive form of sensitivity analysis. This does not eliminate the need to ground 
analyses in models well-informed by theory and practice. Nevertheless, it adds a degree of rigor to 
simulations generally not possible without the use of econometrics and micro-data.  
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9. Conclusion 
 

This study highlights both the negative rural economy-wide impacts of COVID-19 and the positive 
effects that short-, medium-, and long-term mitigation policies might have. Without question, the 
impacts of the COVID pandemic and mitigation responses have been severe and immediate. Our multi-
LEWIE approach illustrates that these impacts are significant in rural areas, and they depend critically 
on the structure of rural economies. In theory, they are largest where rural households participate 
more in the activities directly affected by the pandemic and where conditions are ripe for indirect 
impacts to reverberate through the local economy. In practice, the most agricultural sites and places 
where rainfall risks are greatest appear to be most affected by the pandemic and lockdowns. Across 
the board, the adverse consequences of pandemic and lockdown shocks are greater for poor than 
non-poor households.  

A singular advantage of simulation models is that they can be used to explore not only the impacts of 
the pandemic and lockdowns, but also of alternative policies to mitigate these impacts. The 
simulations in this paper suggest that social cash transfers can be an effective tool to alleviate negative 
impacts of shocks like the COVID-19 pandemic in the short run. However, it is important to get the 
magnitudes of these transfers right, and our simulations reveal that the amount of cash transfers 
needed to mitigate negative impacts on the poor varies considerably from one site to another. Optimal 
transfer amounts depend on general-equilibrium effects that spread impacts from transfers beyond 
the households that receive them – a fact well documented by the FAO’s Protection to Production 
Program.42 

As described earlier in this report, simple explanations for the impacts of COVID-related shocks are 
elusive, given the complexity of the shocks, the local economies in which they play out, and spillover 
effects. This report has focused on aggregate impacts on clusters of rural economies. Nevertheless, 
we can glean some insights by looking at impacts in the specific settings reported in Annex 4B, and 
this underscores the importance of context in shaping impacts. For example, labour market 
disruptions play an important role in Rwanda’s refugee camp economies, which under national policy 
allow free movement of refugees, but not so much around Rohyinga camps in Bangladesh, where 
refugee policy is more restrictive. The impact of lost tourism income is larger in a non-diversified 
tourism economy (Fiji) than a highly diversified one (Brazil). In Indonesia, disruptions in fish markets 
have large negative effects on fisher-household incomes; however, total income impacts are smaller, 
given the diversity of production in that economy. Aggregation of impacts across sites into clusters 
helps us simplify a multitude of simulation results and identify broad findings, which has value, but it 
naturally comes at the cost of blurring findings from specific sites.  

The LEWIE models used for this study, with one exception (Nigeria), did not include a gender focus. 
Nevertheless, by adapting this and two gender-focused LEWIE models (not included in the study due 
to compatibility issues), we were able to garner some insights into ways in which the pandemic and 
lockdown may have differentially affected female and male workers and female- and male-headed 
households. In Nigeria, the impacts on female employment are negative and consistently larger than 
the impacts on male employment. In a protype model for Burkina Faso, impacts are severe for all 

                                                                 
42 See Davis et al. (2016) and the PtoP website: http://www.fao.org/economic/ptop/home/en/  

http://www.fao.org/economic/ptop/home/en/
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household groups but consistently larger in magnitude for female-headed households. In Morocco, 
we find that the pandemic and lockdown disproportionately affect female workers in households that 
supply wage labour to saffron production, including to the female-dominated, tedious task of 
processing the stamen of the saffron flower. They also induce households to reduce their leisure 
demand while allocating considerably more time to female-dominated unpaid domestic work. Clearly, 
more work is needed to understand the gender impacts of COVID-19 and government responses to it, 
including lockdowns and mitigation interventions. 

Thinking beyond the immediate alleviation of crisis impacts, our simulation findings suggest that 
governments and donors should consider medium- and long-term solutions that build up the 
resilience of rural economies, improve livelihoods in rural households, and are sustainable. Our 
simulations suggest that, beyond the short run, agricultural subsidy programmes can provide benefits 
that exceed the cost of the subsidies. The largest benefits to rural economic sustainability in the 
medium to long run, without doubt, result from investments that raise crop productivity while directly 
contributing to rural household incomes. Crop productivity gains, through access to irrigation or new 
production technologies, have the added advantage of reducing food prices for rural as well as urban 
consumers, improving welfare all around. 
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Annex 
Annex 1. Library of LEWIE Models 

Country Microdata used Year Site References 

Bangladesh WFP, Impact Evaluation of Refugees 2019 Refugee Camp and Surrounding 
Communities 

Filipski et al. 
(2021) 

Brazil World Bank, Impact Evaluation of Nature-based 
Tourism 2020 Costa das Baleias Zhu et al. 

(2021a) 

Burkina Faso* Burkina Faso Enquête Multisectorielle Continue 
(EMC) 2014 Average Rural Province Kagin et al. 

(2019) 

Ethiopia FAO, Impact Evaluation of the Tigray Social Cash 
Transfer Pilot 

2012-
2014 

Tigray – two districts (Abi Adi and 
Hintalo Wajirat) 

Kagin et al. 
(2014) 

Fiji World Bank, Impact Evaluation of Nature-based 
Tourism 2019 

Island Communities in the 
Mamanuca and the Nadroga-

Navosa Province 

Zhu et al. 
(2021b) 

Kenya 

Kenya Health, Economic, Demographic and Social 
Survey of Families with OVC, 2004-2005 Kenya 

Integrated Household Budget Survey and business 
survey (2 sites) 

2009-
2011 

Two eastern districts, Garissa and 
Kwale 

Thome et al. 
(2013); Taylor et 

al. (2013) 

Indonesia Survey of Households and Businesses 2019 Selayar Island in South Sulawesi Lindsay et al. 
(2020) 

Malawi Living Standard Measurement survey 2014-
2015 National Thome et al. 

(2015) 

Mexico UC Davis – El Colegio de Mexico, Mexico National 
Rural Household Survey 

2002, 
2007, 
2010 

National (Rural Areas) Taylor and 
Filipski (2014) 

Morocco* UCD-ICARDA Survey 2010 Taliouine–Taznakht region Filipski et al. 
(2017) 

Myanmar Myanmar Aquaculture-Agriculture Survey (MAAS) 2016 Ayeyarwady, Yangon and Bago 
regions 

Filipski and 
Belton (2018) 

Nepal World Bank, Impact Evaluation of Nature-based 
Tourism 2019 Adjacent communities and nearby 

town at Chitwan National Park Zhu et al. (2021c) 

Nigeria Impact Evaluation of the Child Development Grant 
Programme 

2014-
2017 

Two states of Northern Nigeria, 
Zamfara and Jigawa Kagin (2020) 

Rwanda WFP, Impact Evaluation of WFP Cash and In-Kind 
payments to Refugees 2016 Three refugee settlements and 

surrounding communities 
Taylor et al. 

(2016) 
United 

Republic of 
Tanzania 

Gatsby Trust and KIT, Survey of Cotton and Non-
cotton Producing Households 2014 Six cotton-growing regions in the 

Lake Zone 
Gupta et al. 

(2018) 

Uganda IFAD, Survey for LEWIE Evaluation of Impact of Oil 
Palm Project 2018 Bugala Island, Kalangala District Taylor et al. 

(2019) 

Zambia World Bank, Impact Evaluation of Nature-based 
Tourism 

2019 
Game Management Areas and 

Nearby Town at Lower Zambezi 
and South Luangwa National 

Parks 

Zhu et al. 
(2021d) 

Zimbabwe Impact evaluation data of the Livelihood and Food 
Security Programme 2015 11 districts Taylor et al. 

(2014) 

* For gender analysis; not included in original set of LEWIE models for the COVID analysis due to compatibility
issues.
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Annex 2. Instructions for execution of simulations 

Authors of the 20 LEWIE models were enlisted to carry out the 10 simulations. These are the specific 
instructions they received and followed, which include citations of literature justifying each 
simulation. 

Note: 10 simulations, monthly shocks. 

The COVID-19 shock: 

1. Local lockdowns lead to a massive reduction in economic activity. Unless employed in sectors
considered essential or able to work from home, people in both rural and urban areas cannot work,
as stores and factories are shuttered. We will simulate this aspect of the lockdowns by exogenously
reducing the levels of productive activities. The shocks will lower total factor productivity for retail,
services and other production to simulate the lockdown.

We will simulate a reduction in retail of 4.5 percent monthly and non-retail (services, other 
production) of 3.8 percent monthly. 

- Gottlieb et al. (2020), using as weights the sector shares in total employment for each country (or
the region, if data are missing for individual countries).43

In GAMS if your nonfarm activities are ret (retail), ser (service), prod (other production), this is: 

acobb("ret",h) = acobb("ret",h)*(1-(.55/12)) ; 

acobb("ser",h) = acobb("ser",h)*(1-(0.46/12)) ; 

acobb("prod",h) = acobb("prod",h)*(1-(0.46/12)) ; 

2. Prices are increasing in rural as well as urban areas, while LEWIE simulates endogenous price gains
we combine this with increases of prices of tradable or “outside” goods in the LEWIE models by 0.25
percent monthly.

-2020 world food price index by the World Bank went up by 3 percent. UN price index world price has
been increasing the last four months. Food price commodities, 6.5 percent YOY. Up 3.9 percent from
October to November. 6.5 percent November compared to a year ago.44

-The FAO Food Price Index (FFPI) averaged 105.0 points in November 2020, up 4.0 points (3.9 percent)
from October and 6.4 points (6.5 percent) higher than its value a year ago.45

-Country level overall inflation, on average, went up by 1.6 percent.46

In GAMS, this is:

PZ.fx("outside") = PZ.l("outside")*(1+(0.03/12))

43 We also used the online lockdown simulator built to accompany Gottlieb et al. (2020); https://work-in-
data.shinyapps.io/work_in_data/. 

44 Global food commodity prices in a post-COVID world (worldbank.org). 
45 https://www.fao.org/worldfoodsituation/foodpricesindex/en/ 
46 Inflation 2020 – Overview CPI inflation by country in 2020. 

https://work-in-data.shinyapps.io/work_in_data/
https://work-in-data.shinyapps.io/work_in_data/
https://blogs.worldbank.org/opendata/global-food-commodity-prices-post-covid-world
https://www.inflation.eu/en/inflation-rates/cpi-inflation-2020.aspx
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3. COVID lockdowns have led to massive amounts of unemployment. We simulate this by reducing
labour supply (with labour elasticity as inelastic) by the average amount of working-hour losses. We
reduce labour supply by 3.1 percent monthly.

-From ILO September monitoring report, working-hour loss estimates in 2020 were on average for
lower and lower middle income countries: 1st quarter 2.65 percent, 2nd quarter 18.6 percent, 3rd

quarter 13.3 percent, 4th quarter projected as 9.05 percent = 37.5 percent annually for 2020.47

In GAMS, this is: 

hfsupzero(ft,h) = hfsupzero(ft,h)*(1-(.375/12)); 

where ft should be your tradable factors, types of labour–family and hired labour usually; 

also, set labour elasticity to 1 (inelastic). 

4. 0.58 percent decrease in international migrant remittances. This will be simulated as an exogenous
negative shock to household incomes.

-October World Bank’s Migration and Development Brief says that remittance flows to low- and
middle-income countries (LMICs) are projected to fall by 7 percent annually, to USD 508 billion in
2020.48

You need to first find remittances as a percent of income for each household group from the LEWIE 
input sheet and then multiply that by 7 percent. 

In GAMS this is: 

transfer(“a”) = -(X/12)*y_dr(“a”,"dr0")  

transfer(“b”) = -(X/12)*y_dr(“b”,"dr0") 

5. For relevant countries/LEWIEs such as Fiji, Nepal, Zambia parks, and the Philippines, we also plan
on simulating lost tourism revenues. A 5.83 percent monthly loss (70 percent annually) in tourist
arrivals.

- World Tourism Organization (UNWTO) Based on current trends, UNWTO expects international
arrivals to decline by 70 percent to 75 percent for the whole of 2020.

Combined simulation 

6. Overall COVID impact: Simulations 1–4 (5) combined.

Simulations with policy responses to offset the COVID shock

7. Overall COVID impact with optimal cash transfer to alleviate negative COVID impacts on the poor.
We target poor and/or vulnerable households with a cash transfer. The amount of the transfer will be
chosen iteratively until the income change for poor households due to COVID are zero.

In GAMS, where the poor households are “a” this is: 

47 wcms_755910.pdf (ilo.org) 
48 COVID-19: Remittance Flows to Shrink 14% by 2021 (worldbank.org) 

https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/documents/briefingnote/wcms_755910.pdf
https://www.worldbank.org/en/news/press-release/2020/10/29/covid-19-remittance-flows-to-shrink-14-by-2021
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transfer(“a”) = X ; 

Until the percent change in real income is zero. 

8. A cash transfer to raise poor households to 10 percent above its pre-COVID level. This would add
the additional cash transfer to simulation 7 to raise poor households’ real income to 10 percent more
than in simulation 7 (this may be slightly less than 10 percent given spillovers).

In GAMS, where the poor households are “a” this is: 

transfer(“a”) = X +Y; 

Until the percent change in real income is 10 percent. 

9. Distribution of improved agricultural inputs to the rural poor. Improved seeds, fertilizer, pesticides
and other input packages can be delivered to those in need. This will improve agricultural productivity
and income for the rural poor. This will also generate positive income and production spillovers in the
local economy. We will calculate the multiplier.

(We figure out the multiplier effect of ag inputs on the local economy. Figure out what increase in the 
shift parameter for POOR households’ crop activities will lead to a 85 unit (currency doesn’t matter) 
increase in crop production. Fertilizer has an estimated or marginal value-cost ratio in sub-Saharan 
African economies of 1.7.49 So, for every 50 unit increase in fertilizer you should get a 85 unit increase 
in crop production for POOR households. Divide the real income increase for ALL households in the 
local economy by 50 and you will get the multiplier for this intervention.) 

10. Public works that focus primarily on construction of small-scale irrigation projects which are shown 
to have an internal rate of returns on investment of about 26 percent for projects in sub-Saharan
Africa.50 We also assume that 30 percent of the cost of the public works irrigation projects are paid
out in wages to the working poor (the other 70 percent paid out to other costs). This is put into the
local economy as wages. We will calculate the multiplier.

(We raise the shift parameter in crop production (for ALL households) until you get a 126 unit increase 
in crop production for ALL households. As a second step, we add an additional 30 units to POOR 
households as a cash transfer. Get the real income amount change for the whole local-economy (ALL 
households) and divide that by the 100 unit investment in the project. This will give you the real 
income multiplier of the irrigation intervention).  

49https://www.sciencedirect.com/science/article/pii/S0306919217308618?via%3Dihub. This is based on Table 
2 on page 5 which shows ranges of AVCR and MVCR estimates across studies. 

50 Investing in Irrigation for Agriculture Productivity in Africa | Africa Up Close (wilsoncenter.org) 

https://www.sciencedirect.com/science/article/pii/S0306919217308618?via%3Dihub
https://africaupclose.wilsoncenter.org/investing-in-irrigation-for-agriculture-productivity-in-africa/#:%7E:text=However%2C%20World%20Bank%20estimates%20show,projects%20in%20Sub%2DSaharan%20Africa.
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Annex 3. Clustering strategy, and results, by variable 
The clustering analysis, programmed into Python, uses initial centroid seeded using k-means++ initialization. The 
programme runs 10 separate times with randomly seeded centroids each run and 400 iterations of the K-means 
algorithm. The result with the best inertia is chosen as the final clustering result. 

For choosing the number of clusters, we knew that each dimension we were working with needed 2 groups, a 
High and Low group, so given that we were clustering on a single variable each time, we chose to run the 
algorithm with two clusters to separate the High and Low groups on each clustering variable. 

The results of the clustering are illustrated in the following diagrams: 

Clustering variables by study site 

Site Ln(Site 
Population)

Ag Share 
VA

Cash Crop 
(0-1)

Livestock 
Share VA

Nat 
Resource 
Share VA

Remittance 
Economy 

(0-1)

Labor 
Share 
VA

Trade 
Openness

Mobile 
Coverage

Rainfall 
CV

Tourist 
(0-1)

Refugee 
(0-1)

Bangladesh 13.425 0.043 0.000 0.006 0.000 0.000 0.506 0.539 1.000 0.137 0 1
Brazil 12.854 0.051 0.000 0.110 0.138 0.000 0.329 0.328 1.000 0.052 1 0
Ethiopia (Tigray) 12.276 0.303 0.000 0.640 0.000 1.000 0.256 0.114 0.011 0.363 0 0
Fiji 10.902 0.048 0.000 0.110 0.100 0.000 0.512 0.263 1.000 0.310 1 0
Indonesia 11.248 0.884 0.000 0.000 0.100 0.000 0.022 0.059 1.000 0.105 0 0
Kenya R1 11.732 0.036 0.000 0.022 0.000 1.000 0.536 0.938 0.483 0.173 0 0
Kenya R2 10.490 0.093 0.000 0.085 0.000 1.000 0.397 0.498 0.123 0.359 0 0
Malawi 16.338 0.283 0.000 0.444 0.000 1.000 0.351 0.426 0.377 0.172 0 0
Mexico 16.472 0.537 0.000 0.278 0.000 1.000 0.257 0.190 0.408 0.243 0 0
Myanmar 11.289 0.474 0.471 0.000 0.000 0.000 0.236 0.485 1.000 0.104 0 0
Nepal 11.140 0.010 0.000 0.013 0.000 0.000 0.535 0.297 1.000 0.177 1 0
Nigeria 10.897 0.207 0.000 0.112 0.000 0.000 0.344 0.517 0.124 0.079 0 0
Rwanda 1 12.020 0.051 0.000 0.127 0.000 0.000 0.766 2.123 0.760 0.137 0 1
Rwanda 2 12.162 0.031 0.000 0.132 0.000 0.000 0.786 1.416 0.760 0.137 0 1
Rwanda 3 12.078 0.105 0.000 0.063 0.000 0.000 0.778 2.541 0.760 0.137 0 1
Tanzania 14.835 0.569 0.145 0.175 0.000 1.000 0.221 0.095 0.129 0.193 0 0
Uganda Kalangala 11.142 0.409 0.286 0.199 0.026 0.000 0.307 0.384 0.608 0.118 0 0
Zambia 1 10.421 0.265 0.000 0.251 0.000 0.000 0.351 0.286 0.003 0.309 1 0
Zambia 2 10.692 0.358 0.000 0.189 0.000 0.000 0.305 0.293 0.007 0.329 1 0
Zimbabwe 11.289 0.197 0.000 0.044 0.000 1.000 0.515 1.225 0.014 0.243 0 0
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Cluster assignment table 

Annex. Averages of variables by cluster 

Agricultural Cash Crop Livestock Natural 
Resource Tourist Remittance Refugee Labor 

Intensive
Open to 
Trade

High 
Climate CV

High 
Mobile 

Coverage
Bangladesh 0 0 0 0 0 0 1 1 0 0 1
Brazil 0 0 0 1 1 0 0 0 0 0 1
Ethiopia (Tigray) 0 0 1 0 0 1 0 0 0 1 0
Fiji 0 0 0 1 1 0 0 1 0 1 1
Indonesia 1 0 0 1 0 0 0 0 1 0 1
Kenya R1 0 0 0 0 0 1 0 1 0 0 0
Kenya R2 0 0 0 0 0 1 0 0 0 1 0
Malawi 0 0 1 0 0 1 0 0 0 0 0
Mexico 1 0 0 0 0 1 0 0 0 1 0
Myanmar 1 1 0 0 0 0 0 0 0 0 1
Nepal 0 0 0 0 1 0 0 1 0 0 1
Nigeria 0 0 0 0 0 0 0 0 0 0 0
Rwanda 1 0 0 0 0 0 0 1 1 1 0 1
Rwanda 2 0 0 0 0 0 0 1 1 1 0 1
Rwanda 3 0 0 0 0 0 0 1 1 1 0 1
Tanzania 1 0 0 0 0 1 0 0 1 0 0
Uganda 1 1 0 0 0 0 0 0 1 0 1
Zambia 1 0 0 0 0 1 0 0 0 0 1 0
Zambia 2 1 0 0 0 1 0 0 0 0 1 0
Zimbabwe 0 0 0 0 0 1 0 1 1 1 0

LEWIE Site

Cluster

Cluster
Number of 

LEWIE 
Sites

Agricultural Cash Crop Livestock Natural 
Resource Tourist Refugee Remittance Labor 

Share
Trade 

Openness Mobile Rainfall 
CoV

Agricultural 6 0.538 0.150 0.140 0.021 0.167 0.000 0.333 0.225 0.251 0.525 0.185
Cash Crop 2 0.441 0.379 0.099 0.013 0.000 0.000 0.000 0.272 0.435 0.804 0.120
Livestock 2 0.293 0.000 0.542 0.000 0.000 0.000 1.000 0.303 0.270 0.194 0.267 
Resource 3 0.328 0.000 0.073 0.113 0.667 0.000 0.000 0.287 0.217 1.000 0.156
Tourist 5 0.147 0.000 0.134 0.048 1.000 0.000 0.000 0.406 0.293 0.602 0.236
Refugee 4 0.058 0.000 0.082 0.000 0.000 1.000 0.000 0.709 1.655 0.820 0.137
Remittance 7 0.288 0.021 0.241 0.000 0.000 0.000 1.000 0.362 0.498 0.221 0.249
Labor Share 8 0.065 0.000 0.064 0.013 0.250 0.500 0.250 0.617 1.168 0.722 0.181 
Openness 4 0.096 0.000 0.091 0.000 0.000 0.750 0.250 0.711 1.826 0.573 0.164
Mobile 10 0.211 0.076 0.076 0.036 0.300 0.400 0.000 0.478 0.844 0.889 0.143
Rainfall CoV 7 0.257 0.000 0.228 0.014 0.429 0.000 0.571 0.370 0.410 0.224 0.308
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Annex 4. Impacts of combined simulation by site 
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Annex 5. Impacts by site and 
simulation 
Bangladesh SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 

3.1%, (with 
elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income sim1_TFP sim2_OutP sim3_dropRemsim4_LabSup sim5_touristSksim6_combo sim7_SCT sim8_SCT10

-0.12 -0.17 -0.21 -0.35 0 -0.85 -0.70 1.13

Income by HH group

Rural HH -0.14 -0.16 -0.20 -0.39 0.00 -0.88 -0.87 -0.75

Urban HH -0.13 -0.17 -0.21 -0.28 0.00 -0.79 -0.78 -0.61

Refugees -0.06 -0.22 -0.25 -0.30 0.00 -0.83 -0.01 10.02

Production Effects

crop -0.08 0.13 0.13 -2.05 0.00 -1.86 -1.95 -3.06

craft -1.28 0.00 0.09 -1.32 0.00 -2.50 -2.55 -3.26

fish -0.02 0.03 0.03 -0.49 0.00 -0.45 -0.47 -0.74

meat -0.17 0.28 0.28 -4.32 0.00 -3.93 -4.12 -6.40

ser -0.18 -0.03 -0.12 -0.19 0.00 -0.51 -0.51 -0.43

retCrop -0.12 -0.20 -0.20 -0.32 0.00 -0.84 -0.63 1.91

retCraft -0.36 0.01 -0.12 -0.76 0.00 -1.23 -1.25 -1.41

retFish -0.12 -0.19 -0.19 -0.31 0.00 -0.81 -0.74 0.16

retMeat -0.12 -0.21 -0.21 -0.33 0.00 -0.85 -0.60 2.49

retOther -0.13 -0.18 -0.18 -0.43 0.00 -0.91 -0.81 0.37

Rohingya
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Brazil 

Ethiopia 

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

A month's 
loss of 
tourism

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-0.04 -0.02 -0.02 -0.005 -0.09 0.14 0.15

Income by HH group

Poor -0.13 -0.08 -2.49 -0.013 -2.71 2.72 3.00

Non-poor -0.05 -0.03 -0.02 -0.004 -0.10 0.04 0.05

Production Effects

Crop -0.06 -0.004 -0.008 -0.001 -0.07 0.06 0.07

Livestock -0.04 -0.002 -0.004 -0.001 -0.05 0.02 0.03

Retail -0.10 -0.012 -0.008 -0.002 -0.12 0.05 0.05

Services -0.02 -0.008 -0.008 -0.002 -0.04 0.05 0.06

Hotels -0.03 -0.007 -0.001 -0.012 -0.05 0.01 0.01

Brazil World Bank 2020 
Tourism Study

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 3.8%, 
Services and 

Other 
Production of 

4.6%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-2.21 -0.11 0.00 -0.85 -3.16 -3.09 -2.99

Income by HH group

Poor -5.09 -0.23 0.00 -1.51 -6.83 0.01 10.11
Non-poor -2.19 -0.10 0.00 -0.84 -3.13 -3.11 -3.10

Production Effects

Crop -0.25 -0.01 0.00 -0.47 -0.73 -0.72 -0.71

Livestock -0.20 -0.01 0.00 -0.40 -0.61 -0.61 -0.59

Retail -4.99 -0.16 0.00 -1.50 -6.65 -6.49 -6.25

Services -4.57 -0.17 0.00 -1.18 -5.91 -5.88 -5.83

Other Production -13.78 -0.10 0.00 -3.91 -17.79 -18.01 -18.33

Ethiopia - Hintalo 
Wajirat
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Fiji 

Indonesia 

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

A month's 
loss of 
tourism

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-0.03 -0.01 -0.01 -0.203 -0.25 0.05 0.02

Income by HH group

Mainland Poor -0.12 -0.02 -0.75 -1.794 -2.68 0.00 1.22

Mainland Non-poor -0.05 -0.01 -0.22 -0.056 -0.33 0.09 0.20

Island -0.05 -0.01 -0.01 -0.162 -0.23 0.09 0.20

Production Effects

Crop -0.01 -0.002 -0.008 -0.006 -0.02 0.02 1.01

Livestock -0.01 -0.001 -0.007 -0.005 -0.02 0.03 1.04

Retail -0.16 -0.004 0.001 -0.004 -0.17 0.02 -7.08

Services -0.03 -0.001 -0.022 -0.004 -0.06 0.02 6.80

Hotels -0.07 -0.020 0.006 -0.007 -0.09 0.03 -0.27

Fiji World Bank 2020 
Tourism Study

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8 SIM 9 SIM 10

Reduction in 
TFP of Retail 
& Restaurant 
(4.5%), and 

Other Services 
(3.8%)

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%

Reduction in 
touist arrivals 

by 4.67%
N/A

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Ag Policy 
Targeting Poor 

Households

Ag Policy (All 
Households) + 
Cash Transfer 

to Poor

Percentage Changes
Total Income -1.60 -0.08 -0.02 -1.16 -2.85 -2.28 -0.63 -2.85 -2.49

Income by HH group

Poor Fishing -2.65 0.05 0.01 -1.54 -4.12 0.00 10.00 -4.12 -3.98

Poor  Non-Fishing -1.81 -0.05 -0.03 -1.47 -3.34 0.00 10.00 -3.34 -2.36

 Non-Poor Fishing -2.55 -0.05 -0.01 -1.11 -3.71 -3.91 -4.50 -3.71 -3.86
Non-Poor Non-Fishing -1.27 -0.10 -0.01 -1.10 -2.49 -2.40 -2.14 -2.49 -2.12

Production Effects

Agriculture & Livestock -2.99 0.12 0.02 -3.33 -6.14 -6.93 -9.23 -6.14 -4.91

Nearshore Fishing -0.38 -0.06 -0.01 -1.30 -1.74 -1.31 -0.06 -1.74 -1.58

Offshore Fishing -0.70 0.03 0.01 -0.54 -1.21 -1.42 -2.02 -1.21 -1.62

Retail -2.46 -0.07 -0.01 -1.22 -3.74 -3.31 -2.06 -3.74 -3.56

Services -2.89 -0.07 -0.01 -1.80 -4.75 -4.36 -3.23 -4.75 -4.71

Restaurant -2.77 -0.08 -0.01 -1.37 -4.21 -4.18 -4.09 -4.21 -4.11

Indonesia 
(Selayar District)
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Kenya (Region 1) 

Kenya (Region 2) 

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-1.23 -0.18 0.00 -0.23 -1.64 -1.63 7.39

Income by HH group

Rural Poor -0.49 -0.20 -0.08 -0.21 -0.98 0.00 10.04
Rural Non-poor -1.25 -0.18 0.00 -0.22 -1.65 -1.65 1.98

Production Effects

Crop 0.49 0.04 -0.02 -0.24 0.27 0.54 1.04

Livestock 0.21 0.03 0.00 -0.21 0.02 0.05 1.79

Retail -1.07 -0.23 0.00 -0.32 -1.62 -1.60 2.55

Services -2.93 -0.07 0.00 -0.27 -3.28 -3.27 1.34

Other Production -28.14 -0.36 0.01 -6.83 -35.30 -35.36 -42.53

Western Kenya 
(Kisumu, Homabay, 

Migori, and Suba 
District)

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-1.44 -0.26 -0.18 -0.39 -2.26 -1.78 -1.29

Income by HH group

Rural Poor -1.70 -0.19 -0.10 -0.39 -2.37 0.00 10.08
Rural Non-poor -1.43 -0.26 -0.18 -0.39 -2.26 -1.86 -1.80

Production Effects

Crop 0.40 0.10 -0.08 -0.71 -0.28 0.92 2.25

Livestock -0.08 0.02 -0.05 -0.55 -0.66 -0.10 -0.08

Retail -1.58 -0.31 -0.19 -0.45 -2.52 -1.99 -1.50

Services -3.79 -0.15 -0.08 -0.44 -4.46 -3.92 -3.42

Other Production -33.31 -2.39 1.03 -8.02 -42.73 -35.44 -38.51

Eastern Kenya 
(Garissa and Kwale 

District)
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Malawi 

Mexico 

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

0.16 -0.17 -0.01 -0.20 -0.22 0.04 2.32

Income by HH group

Rural Poor -0.42 -0.10 0.00 -0.32 -1.24 -0.01 10.41
Rural Non-poor 0.57 -0.18 -0.01 -0.12 -0.06 0.05 1.01

Production Effects

Crop 0.67 -0.04 -0.01 -0.67 -0.02 0.19 2.04

Livestock 0.32 -0.06 -0.01 -0.27 0.04 0.18 1.44

Retail 0.32 -0.22 -0.01 0.04 0.09 0.38 2.87

Services -0.96 -0.15 -0.01 -0.12 -1.23 -1.04 0.63

Other Production -1.27 -0.15 -0.01 -0.25 -1.67 -1.44 0.55

Malawi Rural 
Areas

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-0.56 -0.06 -0.07 -0.29 -0.99 -0.09 2.32

Income by HH group

Rural No US Remit -0.81 -0.06 -0.01 -0.32 -1.21 0.00 10.41
Rural US Remit -0.06 -0.06 -0.20 -0.22 -0.53 -0.27 1.01

Production Effects

Crop 0.07 0.00 -0.03 -0.23 -0.20 -0.06 2.04

Livestock 0.18 -0.01 -0.02 -0.07 0.08 0.27 1.44

Retail -2.27 -0.07 -0.04 -0.54 -2.90 -2.30 2.87

Services -2.48 -0.04 -0.04 -0.59 -3.14 -2.65 0.63

Other Production -24.29 -0.17 0.17 -4.84 -28.03 -29.78 0.55

Mexico Rural 
Areas
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Myanmar 
SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 

3.1%, (with 
elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-7.07 -0.49 -0.20 -0.97 0.00 -8.63 -8.42 -8.04

Income by HH group

Small Fish farmer -4.25 -0.40 -0.18 -0.86 0 -5.64 0.05 9.92

Big Fish Farmer -0.65 -0.44 -0.21 -1.04 0 -2.29 -2.25 -2.17

Nurseries -16.57 -1.02 -0.18 -2.72 0 -20.22 -20.22 -20.22

Crop Farmer -6.85 -0.39 -0.19 -0.87 0.00 -8.21 -8.20 -8.17
Non-farm -7.90 -0.51 -0.21 -0.87 0.00 -9.38 -9.34 -9.27

Production Effects
Local crops 0.39 0.02 0.00 -0.31 0.00 0.11 0.11 0.10

Local meat Eps Eps Eps Eps Eps Eps Eps Eps

Local fish 0.54 -0.04 0.00 -0.47 0.00 0.03 0.03 0.02

Fish seed 0.69 -0.05 0.00 -0.59 0.00 0.04 0.04 0.03

Other local production -4.48 0.02 0.00 -0.42 0.00 -4.86 -4.86 -4.87
Local retail -6.26 -0.10 0.00 -0.79 0.00 -7.09 -7.10 -7.11

Local services -1.96 -0.07 -0.03 -0.30 0.00 -2.32 -2.27 -2.18

Myanmar Fish 
Pond Study
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Nepal 

Nigeria 

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

A month's 
loss of 
tourism

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-0.09 -0.02 -0.03 -0.005 -0.15 0.01 0.02

Income by HH group

Sauraha Poor -0.42 -0.10 -0.57 -0.021 -1.11 1.11 1.22

Sauraha Non-poor -0.11 -0.02 -0.03 -0.004 -0.17 0.01 0.01

Kasara Poor -0.45 -0.10 -0.22 -0.022 -0.79 0.38 0.42

Kasara Non-poor -0.14 -0.03 -0.03 -0.005 -0.21 0.01 0.01

Production Effects

Crop -0.02 -0.004 -0.008 -0.001 -0.03 0.91 1.00

Livestock -0.02 -0.004 -0.007 -0.001 -0.03 0.94 1.03

Retail -0.29 -0.050 0.001 -0.005 -0.34 -6.66 -7.26

Services -0.10 -0.018 -0.022 -0.003 -0.14 6.10 6.71

Hotels 0.00 -0.030 0.006 -0.057 -0.08 -0.25 -0.26

Nepal World Bank 2020 
Tourism Study

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 3.8%, 
Services and 

Other 
Production of 

4.6%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-0.71 -0.08 0.00 -0.24 -1.02 -0.78 1.54

Income by HH group
Poor HH w/ a 

pregnant woman -0.86 -0.08 0.00 -0.26 -1.19 -0.12 9.97
Poor HH no pregnant 

women -0.68 -0.10 0.00 -0.24 -1.01 0.10 10.58
Non-Poor HH w/ a 

pregnant woman -0.68 -0.07 0.00 -0.23 -0.98 -1.10 -2.19
Poor HH no pregnant 

women -0.65 -0.08 0.00 -0.22 -0.96 -1.07 -2.09

Production Effects

Crop -0.04 0.00 0.00 -0.76 -0.80 -0.45 2.81

Livestock -0.28 0.00 0.00 -0.60 -0.88 -0.26 5.39

Retail -2.68 -0.18 0.00 -0.42 -3.26 -2.93 0.27

Services -5.35 -0.05 0.00 -0.62 -5.98 -5.80 -4.17

Other Production -7.65 0.26 0.00 -0.95 -8.29 -8.64 -11.97

Northern Nigeria (2 
States Zamfara and 

Jigawa)
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Rwanda (Camp 1) 

Rwanda (Camp 2) 

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 

3.1%, (with 
elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-0.01 -0.06 -0.03 -0.04 -0.15 -0.10 0.97

Income by HH group

Refugees -0.10 -0.02 -0.34 -0.09 -0.54 -0.02 10.54
Hosts -0.01 -0.07 -0.01 -0.04 -0.12 -0.11 0.21

Production Effects

Crop -0.05 -0.02 -0.03 -0.04 -0.13 -0.09 0.77

Livestock -0.01 -0.01 -0.01 -0.22 -0.24 -0.23 0.08

Retail -0.08 -0.14 -0.04 -0.09 -0.36 -0.29 0.98

Other -0.27 -0.13 -0.03 -0.14 -0.56 -0.51 0.56

Rwanda Refugee 
Camp #1

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 

3.1%, (with 
elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-0.13 -0.07 -0.03 -0.06 -0.29 -0.22 0.53

Income by HH group

Refugees -0.42 0.03 -0.34 -0.12 -0.83 0.00 10.07
Hosts -0.11 -0.08 -0.01 -0.06 -0.26 -0.23 0.06

Production Effects

Crop -0.11 -0.03 -0.02 -0.06 -0.22 -0.17 0.49

Livestock -0.05 -0.01 -0.01 -0.23 -0.30 -0.27 0.05

Retail -0.21 -0.13 -0.02 -0.10 -0.46 -0.40 0.31

Other -0.59 -0.11 -0.02 -0.15 -0.86 -0.81 -0.21

Rwanda Refugee 
Camp #2
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Rwanda (Camp 3) 

United Republic of Tanzania 

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 

3.1%, (with 
elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-0.16 -0.07 -0.03 -0.13 -0.39 -0.26 0.60

Income by HH group

Refugees -0.86 -0.02 -0.36 -0.20 -1.42 0.00 10.05
Hosts -0.13 -0.07 -0.01 -0.13 -0.33 -0.28 0.10

Production Effects

Crop 0.07 -0.04 -0.03 -0.16 -0.15 -0.05 0.71

Livestock 0.02 -0.01 -0.01 -0.21 -0.22 -0.18 0.10

Retail 0.23 -0.14 -0.03 -0.07 -0.03 0.09 0.92

Other -0.92 -0.12 -0.03 -0.21 -1.24 -1.13 -0.37

Rwanda Refugee 
Camp #3

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

A month's 
loss of 
tourism

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-0.24 -0.10 -0.20 0.00 -0.54 0.04 1.55

Income by HH group

Cotton Poor -0.17 -0.13 -0.19 -0.01 -0.49 0.57 10.90

Cotton Non-poor -0.15 -0.09 -0.11 -0.01 -0.35 0.04 1.45

Non-cotton Poor -0.57 -0.07 -0.27 0.00 -0.92 0.93 10.47

Non-cotton Non-poor -0.42 -0.08 -0.11 0.00 -0.62 0.02 1.31

Production Effects

Cotton -0.34 -0.003 0.01 -0.011 -0.34 0.00 0.09

Crop 0.44 -0.019 -0.07 -0.009 0.35 0.01 0.86

Livestock 0.18 -0.008 -0.03 -0.003 0.14 0.01 0.33

Retail -0.24 -0.227 -0.14 -0.002 -0.61 0.04 2.03

Services -3.14 -0.062 -0.07 -0.007 -3.28 0.02 0.97

Other Production -0.43 -0.051 -0.07 -0.008 -0.56 0.02 1.16

TGT 2014 Cotton LEWIE 
Study
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Uganda 

Zambia (Site 1) 

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 3.8%, 
Services and 

Other 
Production of 

4.6%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-12.73 -0.76 -0.31 -0.40 -13.90 -13.05 -12.29

Income by HH group

Poor -10.13 -0.51 -0.33 -0.46 -11.24 0.00 10.00
Non-poor -12.94 -0.78 -0.31 -0.40 -14.12 -14.10 -14.07

Production Effects

Crop 0.00 0.00 0.00 -0.26 -0.27 -0.29 -0.30

Livestock -0.20 -0.02 -0.05 -0.23 -0.50 -0.37 -0.24

Fish 0.00 0.00 0.00 -0.72 -0.74 -0.79 -0.83

Retail 0.00 0.00 0.00 -1.15 -1.18 -1.25 -1.31

Services -29.51 -0.95 -0.35 -0.49 -30.65 -30.07 -29.56

Other Production -26.76 -0.56 -0.29 -0.44 -27.58 -26.86 -26.22

Uganda Kalangala 
District Oil Palm 

Study

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

A month's 
loss of 
tourism

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-1.11 -0.15 -0.13 -0.002 -1.39 -1.17 1.04

Income by HH group

GMA Poor -0.14 -0.29 -0.41 -0.135 -0.98 0.00 0.07

GMA Non-poor -1.72 -0.09 -0.07 -0.018 -1.89 -1.86 -1.55

Market Town Poor -0.35 -0.24 -0.44 -0.105 -1.14 0.08 0.27

Market Town Non-poor -1.84 -0.10 -0.14 0.000 -2.08 -2.05 -1.76

Production Effects

Crop -0.35 0.021 0.05 -0.006 -0.29 -0.38 -1.25

Livestock 0.05 -0.006 -0.02 -0.002 0.02 0.06 0.40

Retail -3.87 -0.316 -0.29 -0.036 -4.52 -4.06 0.62

Services -2.15 -0.071 -0.11 -0.015 -2.35 -2.15 -0.11

Hotels -0.10 -0.006 0.00 -0.012 -0.11 -0.12 -0.15

Zambia (Lower Zambezi) 
World Bank 2020 Tourism 

Study
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Zambia (Site 2) 

Zimbabwe 

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

A month's 
loss of 
tourism

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-3.58 -3.00 -0.09 -0.157 -6.83 -1.94 -1.46

Income by HH group

GMA Poor -8.58 -5.34 -0.19 -0.156 -14.27 0.01 1.43

GMA Non-poor -4.52 -2.35 -0.18 -0.066 -7.12 -4.34 -4.06

Market Town Poor -9.22 -5.70 -0.19 -0.206 -15.31 -1.89 -0.57

Market Town Non-poor -5.59 -3.20 -0.40 -0.102 -9.29 -5.21 -4.81

Production Effects

Crop -0.48 -0.36 -0.02 -0.008 -0.86 0.08 0.17

Livestock -0.47 -0.33 -0.02 -0.004 -0.82 0.15 0.24

Retail -11.49 -4.18 -0.12 -0.065 -15.86 -22.18 -22.78

Services -7.82 -2.69 -0.12 -0.035 -10.66 -4.42 -3.81

Hotels 0.01 -0.03 0.00 -0.018 -0.04 -0.21 -0.22

Zambia (South Luangwa) 
World Bank 2020 Tourism 

Study

SIM 1 SIM 2 SIM 3 SIM 4 SIM 5 SIM 6 SIM 7 SIM 8

Reduction in 
TFP of Retail 

of 4.5%, 
Services and 

Other 
Production of 

3.8%

Import prices 
increase by 

0.25%

Reduction in 
Remittances 

by 0.58% 

Labor supply 
drop by 3.1%, 
(with elast = 1)

Reduction in 
touist arrivals 

by 4.67%

Combined 
Effect 

1-5

SCT to the 
Poor

SCT to the 
Poor + 10%

Percentage Changes
Total Income 

-3.90 -1.41 -0.02 -4.76 -10.00 -9.00 -7.79

Income by HH group

Rural Poor -3.07 -1.12 -0.02 -4.05 -8.22 0.00 10.02
Rural Non-poor -4.00 -1.44 -0.01 -4.85 -10.22 -10.11 -9.98

Production Effects

Crop -1.74 -0.95 -0.01 -3.52 -6.26 -5.27 -4.06

Livestock -1.97 -1.05 -0.01 -3.73 -6.78 -5.85 -4.71

Retail -2.30 -0.46 0.00 -2.18 -4.86 -4.63 -4.36

Services -0.75 0.01 0.00 -0.93 -1.65 -1.76 -1.91

Other Production -14.73 0.86 0.00 -2.06 -15.35 -15.50 -15.67

Zimbabwe - 3 
districts Binga 
(Matabeleland 

North), Mwenezi 
(Masvingo) and 

Mudzi 
(Mashonaland 

East)



Household 
Group 

Impact 
(COVID 

Combined 
Simulation) 

Q1 Male -2.93
Q1 Female -4.88

Q2 Male -2.54
Q2 Female -4.71

Q3 Male -2.34
Q3 Female -4.73

Q4 Male -2.13
Q4 Female -3.94

Morocco 

Outcome (Approximation of Combined Simulation) 
% Change Per 

Month of 
Lockdown 

Real Income Change by Household Group 
Hired Labour in for Saffron -1.38

Not Involved in Saffron Labour Market -1.10
Hired Labour Out for Saffron -0.43

Production effect 
Crocus Flowers -6.68

Saffron Processing -6.69
Crops -1.49

Livestock -0.38
Non-ag -16.00

Domestic Activities -5.49
Leisure -0.73

Total Labour Demand by Activity 
Crocus Flowers -11.11

Saffron Processing -2.99
Crops -2.23

Livestock -1.12
Non-ag -16.63

Domestic Activities -1.73
Leisure -0.73

Total Labour Demand by Gender Males Females 
Hired Labour in for Saffron -3.80 -3.52

Not Involved in Saffron Labour Market -2.65 -2.88
Hired Labour Out for Saffron -1.92 -2.41

Annex 6. COVID impacts on male and female employment per month 
of lockdown. 

Burkina Faso 

64 



Household Group Production Activity Labour 
Group Impact (COVID Combined Simulation) 

Poor HH w/ a pregnant woman 

Crop Male -1.35
Female -1.69

Livestock Male -1.63
Female -1.96

Non-farm Production Male -9.77
Female -10.07

Services Male -4.27
Female -4.59

Retail Male 1.50 
Female 1.16 

Poor HH, no pregnant women 

Crop Male -1.54
Female -1.87

Live Male -1.67
Female -2.00

Proc Male -9.76
Female -10.06

Serv Male -4.30
Female -4.62

Retail Male 1.51 
Female 1.17 

Non-Poor HH w/ a pregnant woman 

Crop Male -1.24
Female -1.58

Live Male -1.63
Female -1.95

Proc Male -9.72
Female -10.02

Serv Male -4.40
Female -4.72

Retail Male 1.52 
Female 1.18 

Non-poor HH, no pregnant women 

Crop Male -1.43
Female -1.76

Live Male -1.62
Female -1.95

Proc Male -9.74
Female -10.05

Serv Male -4.33
Female -4.65

Retail Male 1.51 
Female 1.17 
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