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Abstract One of the features of globalization today is cross-border movement of labor. 

In a world where infectious disease outbreaks are becoming increasingly commonplace, 

labor migration causes disease transmission to be faster and more widely spread, making 

it a foremost concern for policymakers. Small labor exporting countries hugely depend 

on remittances from their expatriate populations but returning workers also make these 

countries susceptible to domestic disease spread. This paper addresses the issue by 

analyzing it in a dynamic continuous time framework to identify policies that best 

balance the competing desires to maintain labor mobility and minimize the occurrence 

of epidemics. The paper finds that best practices in international public health are needed 

not only to prevent the spread of disease but also to enhance economic performance. 

Increasing out-migration raises national income when labor does not end up being 

concentrated regionally, the global economy is growing and robust, and if host and 

source economies move in tandem. These results are stronger for smaller labor exporting 

countries. 
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1. Introduction 
 

In recent years, with over $600 billion annually sent by migrants to their families in their 

home countries according to the World Bank, the importance of migrant labor to national 

economies around the globe is undeniable. This large figure can be attributed to a 

significant number of people living outside their countries of origin. The United Nations 

Population Fund reports that this number was approximately 3.3 percent of the global 

population in 2015. In absolute terms, the number is bigger than the fifth largest country 

by population. At the same time, contrary to optimistic expectations, advances such as 

vaccines, antimicrobials, and improved sanitary practices have not been sufficient to tame 

communicable diseases around the world (Binder, et. al., 1999). The increased mobility of 

populations enables microbes to travel farther and more quickly (Labonté, et. al., 2011) 

and consequently impacts population health and, by extension, the economic prospects of 

nations. The international health community now recognizes the difficulty of containing 
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disease in specified geographical areas (Garrett, 1996). Research in public health and 

epidemiology has extensively studied the impact on host countries of migration from 

relatively unhealthy countries to developed ones (see, for example, Gushulak and 

MacPherson, 2004; Manzardo, et. al., 2008; Aagaard-Hansen, et. al., 2010). However, the 

same level of attention has not been given to the impacts on source countries of returning 

workers who might have become exposed to infections overseas. Much of the latter type 

of migration is seasonal (Wesolowski, et. al., 2017) and makes return migration a frequent 

occurrence. This aspect of migration is particularly significant given that 50 percent of 

international migration is inter-regional according to the United Nations Development 

Program, making seasonal and return migration play a large role in cross-border 

movements. To harness the gains from global movements of labor while minimizing the 

potential costs from increased vulnerability to infectious disease, it is crucial to understand 

how disease outbreaks in one country or region are likely to affect another country, where 

the latter has its labor inside the former. This article analyzes the issue by using a dynamic 

analytical framework to capture the impact of health shocks and policy choices over time. 

 

The recognition of the link between migration and infectious disease spread is hardly new 

(Birn, et. al, 2017; Labonté, et. al., 2009). In fact, it was out of the desire to control the 

importation of infections that border health and quarantine practices arose (Gushulak and 

MacPherson, 2004). According to the World Health Organization, infectious diseases such 

as tuberculosis and HIV/AIDS are globally a significant cause of death. Labor flow levels 

today and the large differentials in infectious disease prevalence between different regions 

together pose a tough challenge to the control of infectious disease. Added to this is the 

recognition that climate change is only going to make transmission rates of many infections 

even higher (Costello, et. al. 2009). This has serious implications for the economic health 

of nations. It points toward the need to identify economic policies that could work in 

conjunction with public health interventions to safeguard national health and economic 

interests simultaneously. 

 

Infectious diseases such as tuberculosis, Severe Acute Respiratory Syndrome (SARS), 

Leishmaniasis, Strongyloidiasis, and the West Nile virus are prevalent in East and 

Southeast Asia and the Middle East, regions where migrant workers participate in the labor 

force in considerable numbers. With even China now moving toward relaxing rules to lure 

more foreign talent and investment (see, for example, Walters, et. al., 2018), it is imperative 

that the home countries of potential migrants formulate policies that maximize their gains 

from availing access to foreign labor markets without compromising domestic public 

health. While public health interventions such as targeted screenings of migrants, 

surveillance, and pre-departure and post-arrival treatment of high-risk individuals should 

of course be on the policy menu—along with drug stockpiles and the development of health 

standards—it is also crucial to combine these with a mix of economic policies that channel 

potential gains from foreign work to the home country without overburdening its public 

health system. The increasing need of migrant labor in many countries coupled with 

restrictions on migrant rights and aforementioned policies have the potential to backfire 

and result in even riskier health conditions (Davies, et. al., 2009). Examining the role of 

migration policy in this context is therefore crucial. 

2. The Model 
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Consider a small economy in which the government solves a dynamic optimization 

problem to maximize expected utility subject to constraints. Preferences are characterized 

by the commonly used hyperbolic absolutely risk averse (HARA) utility function as it 

allows the analysis to be independent of the size of the economy, and happens to be 

amenable to analytical solutions (Ljungqvist and Sargent, 2018). The expected utility from 

consumption, tc , is written as: 
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Here,   is the discount rate and we assume risk aversion, )1(  , to be positive. 

Consumption is constrained in every period by the aggregate of income generated 

domestically and in the form of remittances from overseas in that period. This is written 

as: 

 

ttttt hmc )1(   ,         (2) 
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where tm  is output or income produced overseas in period t, th  is domestic health capital 

stock, and L is the size of the economy’s labor force which we normalize to 1. A proportion, 

t , of labor works outside the country while )1( t participates in the local economy. 

Hence, we may interpret tt m  as income that is captured by or accrues to domestic workers 

abroad and that flows in from overseas as remittances. Domestic output is made by using 

production technology that combines labor with the health capital stock. Setting the price 

of domestic output equal to one, we may write income generated domestically as tt h)1( 

. This means that the right-hand side of (2) is the total income available to the economy in 

period t. 

 

Both the domestic health capital stock, th , and the overseas output, tm , are assumed to be 

stochastic to capture the uncertainty in production due to health shocks such as disease 

outbreaks. These variables are described by the equations below: 

 

hht dwhdtdh  ,         (3) 

 

mmt dwmdtdm  .         (4) 

 

On the right-hand side in (3) above, h is the deterministic mean health stock that does not 

vary over time and therefore does not have a time subscript. This captures health status in 

the country based on long-term institutional and policy characteristics such as public health 

infrastructure, public expenditure on health, and the effectiveness of health and safety 

regulations. The stochastic term, hhdw , is modeled as a Brownian motion with mean zero 
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and variance equal to dth

2 , and tracks unpredictable movements in the health capital stock 

due, for example, to epidemics (negative shocks) or milder-than-expected seasonal 

outbreaks (positive shocks). A similar rationale holds in (4) for the deterministic 

component, m, which measures mean foreign output or income, and the stochastic 

component, mmdw , which captures idiosyncratic changes in that output or income. Two 

sample paths of each of the two stochastic terms wm and wh are graphed below in Figure 1 

to illustrate the randomness. 

 

The correlation between the shocks in (3) and (4) is given by   where 1 . Strong 

positive correlation between health shocks could be indicative of high transmission of 

disease from abroad while a negative link could be interpreted as timely domestic policy 

action that not only rebuffs the disease but also ends up improving overall health outcomes 

by reaching a larger-than-average share of the population and increasing general public 

awareness and vigilance. 

  

The government’s objective is to maximize expected discounted utility by allocating its 

labor force between the domestic and overseas economies. In other words, the government 

solves the following infinite horizon dynamic programming problem: 

 

 )()1()(max)( dxxVdtdtcUExV t   .      (5) 

 

Here, )( tcU  is the utility from consumption while )()1( dxxVdt   is the expected 

discounted utility from consumption when income at time )( dtt   is )( dxx  . Change in 

income is given by: 

 

ttttt dmdhdx   )1( .        (6) 

 

Plugging (3) and (4) into (6) we get the following description of state dynamics: 
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Based on the preceding set-up, we now derive the Hamilton-Jacobi-Bellman (HJB) 

equation. The state variable in the stochastic control problem is tx  while the control is 

0t . Using Ito’s formula (Dixit, 1993; Øksendal, 2003; Yong and Zhou, 1999), we 

arrive at: 
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where D  is a second-order differential operator. The optimal control policy *  then 

solves: 
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The HARA utility function above implies that )(xV  is homogeneous of degree 1  

where 0 . We can write )(xV  as: 
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where Z is a non-zero and positive constant. The first and second derivatives of (9) are 

respectively: 
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Finally, we obtain the HJB equation by substituting (10) and (11) into (8): 
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This yields *  to be: 
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where 02   is the variance of )( tt hm   and can be written as )2( 22

mhmh   . 

  



6 
Shahnawaz, Journal of International and Global Economic Studies, 12(1), June 2019, 1-11 

3. Analysis and Results 
 

The optimal control policy, , solves (12) by balancing income and consumption with 

the public health risk to which the country is exposed due to its reliance on an expatriate 

labor force. The policy obtained in (13) allows us to highlight the conditions that exert 

influence on . Since the proportion of the labor force that works overseas cannot be a 

negative number, the discussion that follows is premised on the restriction that 

  01 mh  , which implies that hm   . Since the source of output volatility in the 

model is disease outbreaks, this assumption captures the idea that domestic output is more 

susceptible to epidemics than overseas production, which is consistent with our assumption 

that the source country is a small open economy in which any outbreak is more likely to 

affect a larger proportion of output. Similarly, we assume 0)( hm , which puts the mean 

global output to be higher than domestic output. This is because, given that income is 

generated domestically using a production technology that utilizes health capital stock as 

input with the proportion of domestic labor serving as a scaling factor, we may interpret h 

as domestic output when the available health capital stock is processed by the constant-

returns-to-scale production technology. 

 

The impact on  of an increase in the difference between foreign and domestic output is 

positive. This means that, all things equal, a smaller economy would find it optimal to have 

a larger share of its labor force work overseas. This result becomes starker the more 

geographically narrow we interpret m to be. It also suggests that if the trend in global output 

increases and/or if economic prospects in the small economy deteriorate, the country would 

choose to retain a smaller share of its labor force at home. The result has intuitive appeal 

as a stronger world economy (or a weaker domestic economy) should make the rest of the 

world a more attractive source of income for the small country.  

  

A larger proportion of the labor force overseas would still be optimal even when the 

difference between the size of the global and domestic economies is smaller as long as the 

variance of this difference, given by 
2  above, is small. Simply put, when the risk to the 

domestic economy from global economic shocks is low, the country is more likely to have 

a higher share of its labor work overseas. This observation is closely related to the impact 

of the correlation,  , of shocks from disease outbreaks. A higher correlation implies a 

larger 
* , meaning that the country would be willing to have more of its labor work in 

other countries if the epidemic is to reach its shores even if expatriate labor is not a source 

of disease transmission. 

  

Even when the danger of disease spread is high, more labor would optimally work overseas 

if the country is simply less risk averse. A similar conclusion is also reached if the health 

capital stock itself is more volatile. This volatility could be indicative of a hollow public 

health system and anemic health policies, or even of outbreaks that happen outside of the 

source economy. Remittances would similarly play a large role in national income if the 

foreign economy is more stable and can be counted upon to generate consistent streams of 

income. 

*

*

*
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In sum, a larger share of the labor force could work outside the domestic economy when 

the domestic public health system is more robust, international public health information 

is more readily available, the world economy is relatively more stable, and the aversion to 

risk in the domestic economy is low. 

 

 

4. Policy Implications 
 

Most of the biggest source countries for labor are small economies with remittances playing 

a major role in their national incomes. In addition, many like Mexico, Egypt, Pakistan, 

Vietnam, and the Philippines have regionally concentrated expatriate workforces making 

their incomes vulnerable to adverse shocks to host countries. All else equal, our analysis 

recommends that among the group of small economies, the relatively larger ones would 

benefit more from reducing their expatriate labor force, especially if the workers are 

concentrated in a single country or region. Doing so would reduce the risk of a harmful 

episode of disease spread in the relatively larger domestic population of the source country 

that could have devastating effects on domestic output. 

 

The analysis above suggests a central role for global cooperation to strengthen the 

prospects of rapid growth in small developing nations in the form of efforts to compile 

reliable baseline and outbreak data, an appreciation of global factors that lead to disease 

spread, as well as a sharing of management and control expertise. To enhance domestic 

public health capacity, screening of returning migrants could be expanded beyond checking 

for routine infections to include those that are embedded in the disease epidemiology of 

destination countries. Of course, stepping up the supply of vaccines in recognition of their 

role as a global public good for health is an obvious low-hanging fruit. In short, measures 

that reduce the likelihood of transmission of infections from host to source countries would 

more effectively protect economies dependent on labor exports by attenuating the impact 

of socks to national income and enhancing stability. 

 

Many labor exporting countries rely heavily on remittances for their foreign exchange 

needs. To protect this stream from interruptions, policies that link output trends in the 

source country with economic trends in the host economy should be pursued more actively. 

Expatriate labor force concentration would yield this to a certain extent but this would also 

increase the vulnerability of the source economy to not just health, but any global shocks, 

particularly in smaller economies. Care should therefore be taken in pursuing this policy 

and diversification of sources to fulfill foreign exchange requirements should be 

emphasized. 

  

While our analysis shows that a source economy where policy makers are less concerned 

with the consequences of disease spread—either manifested as insufficient risk aversion or 

in the form of a weak domestic public health infrastructure—would be willing to export 

more labor, it is unlikely that their readiness would translate into actual labor migration. 

Host countries are likely to interpret a fragile public health system in the source country 

and its consequent adverse impact on the quality of human capital as an outcome of 
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insufficiently targeted or ineffective policy. It would therefore be irrelevant if the optimal 

policy for the source country is to increase labor emigration since it would be met by 

unwilling hosts on the other side. Investments to build and strengthen the domestic public 

health system would remain the indisputably superior policy choice. 

 

 

5. Conclusion 
 

Given the extent to which goods, capital, and people move across international borders 

today, the importance of effective policy making to maximize net benefits from global 

integration is unsurprising. The spread of communicable disease due specifically to labor 

migration is a threat to social and economic welfare that needs to be understood better to 

minimize its adverse impacts. Although this calls for a coordinated approach to policy, 

much of the effort has remained trapped inside disciplinary boundaries (Zimmerman, et. 

al., 2011), which makes it harder to get all stakeholders behind a policy strategy. This 

article has highlighted some economic aspects of labor migration and infectious disease 

vulnerability and has attempted to identify economic policies that could work in tandem 

with public health recommendations to achieve desirable outcomes. 

 

Throttling the cross-border movement of labor in response to disease outbreaks is a natural 

policy response but is often undertaken without basis in convincing evidence. The knee-

jerk reaction is akin to a quota on emigration and has the potential to cause damage to the 

source economy. Clemens (2014) argues that restrictions on the movement of skilled 

workers are inefficient. Given skill complementarity, the inefficiency would extend to 

restrictions on migration more broadly. Using a dynamic continuous-time model, this 

article has argued that shutting down emigration in response to a disease outbreak overseas 

is not the panacea it ostensibly appears to be and instead has the potential to hurt national 

health and the domestic economy of a small country. It lends support to the policy 

recommendations routinely proposed by the public health community to strengthen the 

international public health regime and invest domestically to improve health outcomes. But 

it also explores options available to the source country on labor migration that could 

minimize the damage likely to occur in the event of an infectious disease epidemic. 

 

Managing labor migration in a world where global health emergencies are becoming 

increasingly common is an expansive issue and requires focused attention from the 

research community. Policy options need to be identified and explored to determine their 

viability. Further research directly related to the immediate concerns of this paper could 

look at the role of macroeconomic policy in conjunction with migration policy to identify 

policy complementarities as well as soft spots in the economy. Since emigration involves 

two countries, another useful direction would be to incorporate strategic interaction 

between the source and host countries to determine likely migration outcomes in the event 

of an infectious disease outbreak. Asymmetry in international power relations could have 

decisive implications on any negotiations and bargaining. The continuous time approach 

in this article is also suited to model disease outbreaks as evolving phenomena. Finally, 

while this paper took the perspective of a policymaker in a source country, it would also 

be interesting to consider the attendant challenges faced by host country counterparts. 
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Endnotes 
 

* Department of Economics, California State University, Chico, CA 95929-0430. I would 

like to thank Dr. Yu Hsing and an anonymous referee for their help. Any remaining errors 

are the author’s sole responsibility. 
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Figure 1: Two sample paths of the stochastic processes wh and wm. 

 

  
 

 

 


