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Open Borders in a Converging World: 

A Dynamic Analysis1 

Abstract 

The economic literature consistently finds that current international border 

restrictions on the movement of people imposes a large cost on the world economy. 

Lifting these restrictions could thus plausibly increase the world’s GDP by more than 50 

per cent.  However, the static models underlying these estimates imply flows of at least 

hundreds of millions of migrants without specifying how long this process takes. This 

paper introduces a dynamic model to test the sensitivity of the gains from open borders 

to time-bound effects, calibrating its parameters using multiple empirical strategies. A key 

finding is that economic convergence between rich and poor countries under business-

as-usual growth significantly reduces estimated gains compared to a static model with 

otherwise identical parameters – from 57 percent to less than 20 percent of global GDP. 

The exact magnitude of this effect crucially depends on speed of migration and discount 

rate. The paper concludes by considering welfare implications and dynamic effects of 

migration externalities. 

                                                 

1 I am grateful to George Borjas and Carl Shulman for initial inspiration and to Jonas 
Poulsen and Thomas Baranga for patience and valuable feedback. 
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1. Introduction 

Are we leaving trillion-dollar bills on the sidewalk by placing restrictions on 

people’s movement across borders? In his influential paper, Clemens (2011) argues that 

this is likely to be the case. A relatively young and small subfield of migration economics 

supports his claim: a number of theoretical models and empirical analyses estimated the 

potential global gains from liberalizing labor markets to be greater than 50% of the world 

GDP (GWP). Yet there are large uncertainties about the parameters underlying these gains. 

One major but relatively underexplored fact of the underlying models is that they typically 

imply unprecedented movements of at least hundreds of millions of migrants from 

developing countries to more productive destinations. However, the static models at the 

core of this literature do not pay much attention to the speed and size of international flows 

of people. By extending a simple two-region model developed by Borjas (2015) into a 

dynamic setting, this paper attempts to draw attention to the sensitivity of gains from open 

borders to these dynamic aspects. The main result of this exercise is that, under plausible 

assumptions about the speed of migration and differences in growth rates, accounting for 

economic convergence between rich and poor countries has a significant impact on 

estimated gains, reducing them by approximately two thirds compared to a no-growth 

control. 

While the analysis of the interplay between economic convergence and migration 

gains is the central exercise of this paper, I also develop complementary extensions for 

other considerations where the time axis plays a crucial role, such as potential negative 
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externalities of migration on receiving countries. I further introduce and synthesize 

evidence from the EU and China that is not widely discussed in the literature, yet which 

could be profitably used to calibrate this and other models. 

The motivation for this study is unapologetically driven by normative concerns: the 

massive potential welfare gains, particularly for the global poor, clearly justify an extensive 

research agenda - despite the relative political infeasibility of this scenario. However, 

normatively motivated topic choice does not imply motivated cognition in some particular 

direction. In fact, if one is interested in maximizing global welfare, there is a strong 

instrumental reason to search for truth, whatever it may turn out to be. Therefore, the 

positive analysis that follows is (to the extent possible for the human brain) separated from 

ethical considerations. 

Concretely, it would be useful to know whether there are strong potential upward 

biases in this literature caused by the fact that most models (sometimes explicitly, 

sometimes less so) involve the movement of billions of people and at the same time assume 

that this epic change is going to happen “overnight” or simply look at the “long- run” 

equilibrium. To an outside observer, this may seem like a strange assumption, since 

economic migration is a very slow and gradual process. The observer might further suspect 

that the estimates may look quite different if the process is modeled as gradual. For 

example, over what timeframe would the gains occur? And what if conditions change? In 

particular, would the gains be lower if poor countries grew faster, thus decreasing the 

“place premium” from migration over time? 

To explore these questions, this paper introduces a simple dynamic model The 

model allows for slow, gradual migration and differential growth rates between rich and 
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poor countries. In Section 2 briefly summarizes the relevant literature on gains from open 

borders, key uncertainties and relevant empirics. Section 3 explains the Borjas (2015) 

model, the novel dynamic extension and its implications for global welfare. The paper 

reviews evidence on migration dynamics to calibrate the key parameters (Section 4). The 

key output is Section 5, which quantifies the bias of one-shot models caused by ignoring 

time as a variable. Section 6 presents an extension that incorporates externalities and 

Section 7 concludes. 

2. Literature Review 

2.1 Economic Gains from Open Borders 

 

A new reader exploring the literature may be struck by two major features: first, 

the amusingly high frequency of allusions to John Lennon (Imagine there’s no countries) 

and a relatively heated tone of a polarized debate replete with adjectives like ‘chauvinistic’ 

(Kennan 2017) or ‘mercantilist’ (Clemens 2011) referring to the traditional strand of the 

literature focusing on receiving market impacts and epithets like “social engineers” relying 

on “anecdotes” (Borjas 2015). 

Due to a large part, this is because a lot is potentially at stake – whether one believes 

that lifting migration restrictions could lift hundreds of millions of people out of poverty 

or that it could lead to societal collapse due to unforeseen spillover effects on institutions 

or culture of receiving countries. 
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The trend to consider the global opportunity costs of borders is relatively recent, 

although admittedly it was foreshadowed by a pioneering paper of Hamilton and Whalley 

(1984). In their multi-region model, they found that the gains from liberalizing cross-border 

mobility could dwarf any remaining trade barriers. The estimated gains amounted to a 

147% increase of global GDP. To get a sense of scale, a doubling of the world’s per capita 

GDP would be roughly equivalent to bringing a country with incomes somewhere between 

China and Mexico to the level of Greece, or allowing the world to grow at a 3% annual 

rate for 23.5 years (Shulman 2014). 

Twenty years hence, another study by Iregui (2005) found smaller gains on the 

order of 50% of GWP. A more recent wave of models came with similar estimates. Klein 

and Ventura (2015) found an effect larger than 100%, driven partly by gains in capital 

allocation. Most of the literature (Irregui 2005, Moses and Letnes 2015, Kennan 

2015, Klein and Ventura 2015, Hamilton and Whalley 1984) thus agrees that the potential 

gains are very large. But there is a relatively large variation in the precise magnitudes of 

these gains (see Figure 1) 

More skeptical models, such as Docquier (2015) or Borjas (2015) suggest that the 

gains could be much lower if we take into account migration costs and externalities, with 

a potential for GWP losses in the latter case. 
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Figure 1. Reported GWP gains from Open Borders. 

The large hypothesized gains from open borders are based on the observation that 

workers from poor countries are much more productive if they move to the rich world. 

Based on wage ratios for observably identical workers in source countries and the U.S., 

Clemens, Montenegro and Pritchett (CMP, 2008) estimate that the place premium for a 

typical mover from an average lower or middle income country is 4.11, meaning that their 

productivity increases four-fold as a result of moving2. They arrive at this number by 

estimating the predicted income (PPP) of people inside and outside the U.S. with identical 

“objective characteristics” such as country of birth or years of education, controlling for 

possible positive selection for desirable characteristics among migrants. 

They conclude that the barrier to free movement to more productive places is “one 

of the largest remaining price distortions in any global market”. In a follow-up working 

paper (2016), CMP quantify this distortion, arriving at a value greater than $13,700 per 

worker per year. 

                                                 

2 For comparison, some of the biggest productivity improvements for knowledge workers 
in the rich world, such as a cup of coffee or a bigger computer screen produce a productivity 
premium of around 1.2 or 1.3. 
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2.2 Implications for Welfare and Global Poverty 

The traditional approach in the analysis of welfare effects of migration has been 

focused on destination country citizens. The debate as to whether these impacts are 

negative (as argued by e.g. (Borjas 2003), neutral, or even positive due to greater product 

variety available in production and consumption (Aubry, Burzyński, and Docquier 2016; 

di Giovanni, Levchenko, and Ortega 2015), there is consensus that the observed impacts 

will not be greater than a few percent. 

On the other end of the spectrum of focus, Shulman (2014) notes he vast majority 

of the gains from a hypothetical liberalization shock come from improving the well-being 

of very poor people (particularly in Sub-Saharan Africa, which according to polls would 

provide a very large portion of potential migrants). This conclusion follows directly from 

the observation of the place premium, which is orders of magnitude larger than any effect 

on developed country citizens. Combined with the roughly logarithmic observed 

relationship between subjective well-being measures and income, it implies that welfare 

gains may be significantly larger (in relative terms) than purely economic ones.  

Reasoning about impact on poverty is, however, complicated by the fact that the 

relationship between income and propensity to migrate is roughly inverse-U shaped: that 

is, the very poorest individuals are more likely to move within their home country (e.g. 

from village to town) than their relatively better-off urban peers. Yet the relationship 

characterizing the so-called “migration hump” probably change if there were no restrictions 

on migration – developed countries impose disproportionately high restrictions on low-

skill migrants.  
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Finally, the evidence for increase in subjective well-being for migrants who move 

to richer regions is mixed. Olgiati, Calvo, and Berkman (2013) find a weak positive 

relationship in only a subset of destination countries. Nikolova and Graham (2015), on the 

other hand, find strong positive relationship for Polish migrants in OECD countries. 

 

Figure 1.Relationship between per capita GDP and emigrant flows in sending countries. Source: Clemens 
(2014) 
 

2.3 Sources of Uncertainty 

Before delving into object-level discussion, it is worth thinking about areas where 

most of the relevant uncertainty is coming from. Heuristically, investigation in such areas 

should provide us with the greatest marginal information value, due to diminishing returns 

to measurement. Nevertheless, there are strong reasons to suspect that this is not the default 

approach to topic choice. 

In terms of the potential economic and welfare gains, Shulman (2014) identifies a 

list of potential upward and downward biases, including (i) the number of people willing 
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to migrate under an open borders regime3 and (ii) changes in place premium over time with 

response to migration and global growth effects. This paper attempts to at least partially 

quantify the potential effects of these two considerations. Since these effects cannot be 

captured in a static model, a dynamic model discussed in detail in Section 3 and calibrating 

its parameters based on existing and novel evidence (Section 4). 

Why would an economic convergence have an effect on the gains from migration? 

There are at least two plausible mechanisms. First, if we open the world’s borders in the 

year 2020, the place premium between rich and poor countries is likely to be similar to the 

values observed today but, as developing countries get closer to the productivity frontier, 

it becomes smaller, driving down the productivity gains and incentives to move at the same 

time. 

  As an example, consider the migration flows from Scandinavia. For most of 

human history, this region was far barely hospitable – in other words, its place premium 

(as reflected e.g. in the quality of land) was extremely low. However, especially following 

World War 2, it has become a much better place to live. The long run gains caused by 

people moving outside of Scandinavia prior to these developments, then, could be much 

lower, or plausibly negative if we consider the well-being of many generations and assume 

that status quo bias or restrictions prevent return migration. 

Clemens (2011) notes another key source of uncertainty: the externalities 

associated with migration. For ease of exposition, I review the literature on this separately 

                                                 

3 Discussed in 
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in Section 6 which is devoted to this problem and devote the upcoming sections fully to 

migration dynamics and convergence. 

2.4 Migration Dynamics: How many? How fast? 

As Borjas (2015) points out, it is a surprisingly well-kept secret of migration 

economists that the astonishing gains go hand in hand with an unprecedented movement 

of billions of people from poor to rich countries. As he notes, the seminal Hamilton and 

Whalley (1984) goes into great detail over the precise GWP gains but “curiously neglects 

to report the number of movers required to achieve those gains at any point in the study”. 

It thus seems that a very large portion of uncertainty is coming from the wide 

confidence intervals in the counts of migrants we would see in a world without borders and 

the speed at which the undoubtedly large movements of people from the developing world 

would occur. 

In his simplifying model, Borjas shows that under the assumption of income 

maximization and no changes in TFP, the number of movers would be more than 5 billion 

– in effect, all of the developing world would move. One might suspect that this must be a 

straw man of the typical models. Yet a simulation by Kennan (2013) predicts more than 

75% of the developing world’s labor force to migrate. These numbers may seem unrealistic 

and, indeed, they are quite likely to overestimate even the long-run number of movers. But 

estimating the right amounts turns out to be non-trivial. 

Unfortunately, the predominantly static models do not have to parametrize the 

speed of migration flows, so the reasoning about this key variable is quite underdeveloped 

and plausible estimates vary by orders of magnitude. Hatton and Williamson (2004), for 
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instance, claim that the same drivers that caused mass emigration from Europe in the 

nineteenth century have a “good chance”4 of creating a similar situation in Africa by 2025 

Africa will record far greater mass migrations than did nineteenth-century Europe.”  

The chief approach to similar estimation issues has been to work with the Gallup 

World Poll to estimate the numbers of potential migrants. Such estimates lead to numbers 

between 0.5 and 1 billion potential movers. However, the predictive value of these polls, 

while better than chance, is limited (Delogu, Docquier, and Machado 2014) even in the 

short run. Moreover, they say little about the speed of this process. We can thus only be 

relatively confident about the short-run lower bound of 13.6 million, which is the annual 

number of applicants for the U.S. visa lottery (Clemens 2011). 

The other certainty is that all of the flows will not be realized overnight. For 

example, Puerto Rico, whose citizens can freely migrate to mainland U.S., did indeed lose 

most of its population to migration. In fact, the number of Puerto Ricans in the US is around 

1.5 times that of Puerto Ricans in Puerto Rico, which is in line with predictions of the 

standard models (Shulman 2014). Yet if we take the end of World War II as the starting 

point, the process took seven decades – clearly not an “overnight” event. Other settings 

characterized by largely one-way movements between poor and rich regions, such as the 

European Union or internal migration in China, show emigration rates between 1 and 2.5% 

p.a. 

This reasoning is further complicated by the fact that migration is a positive-

feedback system in which network effects created by early migration make the process for 

                                                 

4 Calculating the Brier score for this forecast is left to the reader. 
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future migrants easier. According to (Esipova, Ray, and Pugliese 2011), adults who can 

rely on help from friends and family support of friends and relatives in other countries are 

nearly three times more likely to migrate than those without access to such networks. For 

example, Mexican migration to the US clearly exhibits positive feedback, which is only 

magnified by US legislation that favors immigrants with families already in the US. 

Through this process of so-called “relay migration” (De Haas 2010), Mexico rapidly 

became the leading sending country for the US. 

3. Model 

3.1 The Borjas (2015) Model 

Having reviewed some of the relevant literature, let us expose the model that will 

serve as a basis for further inquiry. Because of its simplicity and transparency, I use a model 

developed in Borjas (2015) as a basis for testing the robustness of gains from global 

migration to the considerations discussed in the previous section. While there are clearly 

more sophisticated models such as Kennan (2011) or DDM 2014, Borjas’s version lends 

itself well to sensitivity checks like the ones implemented here. Thus, it will be instructive 

to first briefly discuss the original model and its results5. 

The model studies migration flows between two regions, North and South (with 

indices N and S, respectively). These roughly correspond to industrialized rich countries – 

imagine, for instance, OECD nations (N) and lower and middle-income countries (S). In 

                                                 

5 For a more thorough discussion, see Borjas (2015). For the full theory behind the model, 
see Borjas (2014) 
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the initial equilibrium, wages in the North are substantially higher than those in the South. 

This difference reflects the underlying total factor productivity (TFP) of the two regions. 

The difference in income for an equivalent labor input generates an opportunity for income-

maximizing Southerners to move to the North and increase their wages. By assumption, 

workers perfectly follow this incentive, and absence of arbitrage implies that this process 

continues until wages in North and South are equalized. 

In its simplest form, the model assumes two labor markets with identically skilled 

and homogeneous labor forces. Demand elasticities are also assumed to be identical. The 

differences between the markets are reflected in the intercepts of the demand curves 

(seeFigure 2. Global Gains from Open Borders. Source: Borjas (2015)), which correspond 

to the underlying quality of technology, infrastructure and institutions (or TFP). Quantity 

of labor supply is also allowed to differ.  

Formally, the demand functions assume a Cobb-Douglass production function of 

the form 𝑌𝑌 =  𝐴𝐴𝐿𝐿𝛼𝛼 and are specified by the equations  

(1𝑎𝑎) logw𝑁𝑁 = log𝛼𝛼𝑁𝑁 + 𝜂𝜂log𝐿𝐿𝑁𝑁 

(1𝑏𝑏) logw𝑆𝑆 = log𝛼𝛼𝑆𝑆 + 𝜂𝜂log𝐿𝐿𝑆𝑆 

As in the original paper, the initial GWP, denoted Y, is given by the sum of the 

areas under the respective marginal product curves 

 

(2)     Y = � 𝛼𝛼𝑁𝑁𝐿𝐿𝜂𝜂 d𝐿𝐿
𝐿𝐿𝑁𝑁

0
+ � 𝛼𝛼𝑆𝑆𝐿𝐿𝜂𝜂 d𝐿𝐿

𝐿𝐿𝑆𝑆

0
 

               =
𝛼𝛼𝑆𝑆

1 + 𝜂𝜂
[
𝛼𝛼𝑁𝑁
𝛼𝛼𝑆𝑆

𝐿𝐿𝑁𝑁1+𝜂𝜂 + 𝐿𝐿𝑆𝑆1+𝜂𝜂] 
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Figure 2. Global Gains from Open Borders. Source: Borjas (2015) 

 

Assuming no restrictions on labor movement and absence of arbitrage, the 

equilibrium condition is given by the equalization of wages – any wage difference would 

incentivize movement of income-maximizing workers. Formally, 

(3)   𝑅𝑅 =  
𝑤𝑤𝑁𝑁

𝑤𝑤𝑆𝑆
=
𝛼𝛼𝑁𝑁(𝐿𝐿𝑁𝑁 + 𝑀𝑀)
𝛼𝛼𝑆𝑆(𝐿𝐿𝑆𝑆 − 𝑀𝑀)

= 1, 

where M represents the number of workers who opt to move. This condition thus 

implies both the equilibrium wage and the number of movers needed to achieve this 

equilibrium. In particular, the number of movers, which is key to our analysis, is given by6 

(4)   𝑀𝑀 =  

𝛼𝛼𝑁𝑁
𝛼𝛼𝑆𝑆

(𝐿𝐿𝑁𝑁 − 𝐿𝐿𝑆𝑆)

1 + 𝛼𝛼𝑁𝑁
𝛼𝛼𝑆𝑆

. 

                                                 

6 I use the ratio 𝛼𝛼𝑁𝑁
𝛼𝛼𝑆𝑆

, since it is the primitive of this model, rather than the absolute values 
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The gains resulting from a decrease in deadweight loss to global GDP ΔY as a result 

of the liberalization shock can be calculated as the difference between the increase in 

overall North GDP7 and the decrease in South’s GDP. 

 

(5)  ΔY = � 𝛼𝛼𝑁𝑁𝐿𝐿𝑁𝑁
𝜂𝜂 d𝐿𝐿𝑁𝑁

𝐿𝐿𝑁𝑁+𝑀𝑀

𝐿𝐿𝑁𝑁
− � 𝛼𝛼𝑆𝑆𝐿𝐿𝑆𝑆

𝜂𝜂 d𝐿𝐿𝑆𝑆
𝐿𝐿𝑆𝑆

𝐿𝐿𝑆𝑆−𝑀𝑀
 

 

This change in output may be significantly different from changes in welfare, which 

I discuss in Section 3.3 

All of the primitives of this model are roughly known or estimable quantities. In  

the baseline scenario, Borjas uses of R = 4 (to reflect the estimate of average place premium 

by Clemens, η = -0.3 and workforces of 2.7B for South and 600 million in the North. With 

these parameters, the gains implied by this model are 57% of GWP, caused by 2.6 billion 

workers moving from the South to the North. 

                                                 

7 Note that the per capita GDP of North decreases but overall GDP increases, assuming   
0 > 𝜂𝜂 > −1 
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Table 2. Gains from open borders in static Borjas model. Source: Borjas (2015) 

Before discussing extensions of this model, let us note that there are important 

omitted variables. Chief among these are skill levels of migrants and natives, which are 

included in most of the recent models, such as Kennan (2013)or (Delogu et al. 2014). While 

this is an important omission, the effects of differential skill levels under various 

assumptions are relatively well-studied. On the one hand, different skill levels relax the 

assumption of perfect complementarity, which ceteris paribus leads to greater gains. On 

the other hand, incoming migrants with lower skills would not earn as much as natives, 

reducing the gains. It is therefore advisable to bear this omission in mind when interpreting 

these results. 

3.2 Dynamic Extension 

This section describes an extension of this model into a discrete dynamic setting. 

As outlined in sections 2.3 and 2.4, the motivation for this extension is to capture 

considerations that a static model cannot accommodate, yet which can be crucial in the 
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assessment of the potential gains. In particular, it captures the fact that at any given time, 

only a fraction of workers will be at the migration margin. I hypothesize that there are 

important implications of this dynamic for overall gains, mediated through the following 

considerations: 

(C1) Changes in place premium over time, caused by differential growth rates in 

TFP, as well as market feedback mechanisms. 

(C2) Potentially uneven distribution of gains over time, which changes the gain 

estimates for any discount rate greater than zero. 

(C3) Compounding effects 

As observed in section 3.1, the static model implies massive movements of people 

– in effect, all of the developing world moves to rich countries where the returns to their 

labor are higher. This could be interpreted as either (a) on December 31, humanity goes to 

sleep in the current world and on January 1, it wakes up in a world were borders were 

opened and billions of people migrated, or (b) we can reach the same equilibrium in the 

“long-run” (the length of the race is rarely specified). It therefore seems plausible that the 

added complexity of a dynamic model could be justified, as we might come to significantly 

different conclusions about the size and nature of gains from open borders if over the period 

of transition there is significant additional evolution in the underlying fundamentals, such 

as ongoing technological convergence between North and South. 

In particular, I hypothesize that consideration (C1) is likely to have a significant 

effect. This is because, on average, developing countries grow much faster than OECD 

countries, even in per capita terms (and therefore, presumably, in TFP). Based on this fact, 

we would expect the place premium to decrease over time. 
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While this analysis is the central objective of this model, I will also show in later 

sections how it can illuminate important dynamic aspects of 

(C4) Potential accumulation of externalities caused by increasing the stock of 

unassimilated immigrants in recipient countries 

(C5) Endogenous policy response of policy makers that are not perfectly 

cosmopolitan to welfare losses for rich country citizens.  

3.2.1 Key Parameters 

I extend the Borjas model to a dynamic setting by starting with a state of the world 

characterized by the same primitives as the original model: the ratio R wages in the two 

regions, a demand elasticity η and the respective labor force sizes of the two regions. The 

dynamic setting is characterized by a time period of one year (or, for those obsessed with 

productivity, 21,024 pomodoros). Instead of coming to the equilibrium condition in year 

1, however, the system updates as follows. First, in any year t, the number of “long-run 

movers” 𝑀𝑀𝐿𝐿𝐿𝐿𝐿𝐿 is still implied by factor price equalization 

(5)   
𝛼𝛼𝑁𝑁(𝐿𝐿𝑁𝑁 + 𝑀𝑀𝐿𝐿𝐿𝐿𝐿𝐿)
𝛼𝛼𝑆𝑆(𝐿𝐿𝑆𝑆 − 𝑀𝑀𝐿𝐿𝐿𝐿𝐿𝐿)

= 1 

Then, crucially, I assume that fraction π of the long-run movers migrate each year 

flow from South to North: 

(6) 𝑀𝑀𝐿𝐿 = 𝜋𝜋𝑀𝑀𝐿𝐿𝐿𝐿𝐿𝐿 

We can think of π as a “slow-down factor” that maps the stock of potential migrants 

to the annual flows. Since it is not straightforward what values this parameter should take 

and the range of plausible values is quite large, I devote most of Section 4 to narrowing 



Senior Thesis  Ales Flidr 

22 

 

that interval and report results under a range of values in Section 5. The new labor forces 

following this flow are thus given by  

(7𝑎𝑎)𝐿𝐿𝑆𝑆𝐿𝐿+1 =  𝐿𝐿𝑆𝑆𝐿𝐿 − 𝑀𝑀𝐿𝐿 

(7𝑏𝑏) 𝐿𝐿𝑁𝑁𝐿𝐿+1 =  𝐿𝐿𝑁𝑁𝐿𝐿 + 𝑀𝑀𝐿𝐿 

It will also be useful to define the immigration rate in year t as the yearly inflows 

of immigrants as a proportion of North’s population 

𝑚𝑚𝐿𝐿 = 𝑀𝑀𝐿𝐿/𝐿𝐿𝑁𝑁𝐿𝐿 

and the stock of immigrants in the North, which is given as the sum of flows up 

until time t  

𝑆𝑆𝐿𝐿 = � 𝑀𝑀𝑖𝑖

𝐿𝐿

𝑖𝑖=2006

 

Section 3.3 will then use the last two definitions to introduce the stock of 

assimilated migrants. 

The short-run equilibrium wages 𝑤𝑤 ∗𝑁𝑁𝐿𝐿 and 𝑤𝑤 ∗𝑁𝑁𝐿𝐿 are then given by the respective 

TFPs, the change in labor forces and the demand elasticity η. 

Finally, to test the sensitivity of results to economic convergence between rich and 

poor countries, I introduce growth rates of productivity for North and South (gN and gS, 

respectively).  

(8𝑎𝑎)𝛼𝛼𝑁𝑁𝐿𝐿+1 = (1 + 𝑔𝑔𝑁𝑁)𝛼𝛼 ∗𝑁𝑁𝐿𝐿 ; 

(8𝑏𝑏)𝛼𝛼𝑆𝑆𝐿𝐿+1 = (1 + 𝑔𝑔𝑆𝑆)𝛼𝛼 ∗𝑆𝑆𝐿𝐿 

 

As a result, wages are allowed to grow at different rates between the two regions. 
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3.3 Welfare Effects 

As was foreshadowed in Section 2.2, the analysis of potential gains from open 

borders is likely to differ significantly based on the chosen target metric. Relevant studies 

typically report raw dollar figures of changes in GWP. Yet if global welfare is one’s metric 

of interest, this focus could obscure the important and well-documented fact that income 

(and consumption) exhibit diminishing marginal utility. Notably, the large differences in 

incomes between rich and poor countries imply that we should expect the positive changes 

in migrant’s well-being will loom larger than the losses of North’s natives. 

To simplify a complex issue, I will use a utility function u = ln(w) in the analysis. 

This specification seems roughly consistent with the relative increases in subjective well-

being in Polish migrants reported by Nikolova and Graham (2014) as well as the cross-

sectional country-level relationships between income and life satisfaction on a 10-point 

scale8. 

3.3.1 Policy and Deviations from Cosmopolitanism 

Rodrik (2017a) notices the large gap between the enthusiasm of cosmopolitan 

economists and the average citizen of a potential receiving country. To turn a normative 

question into a positive one, he creates a social welfare function based on the Borjas (2015) 

model. He notes that the cosmopolitan assumption in economic models is unlikely to be 

shared by the majority of people outside of the field and introduces a weight, φ, to 

                                                 

8 A quick regression on data from the World Happiness Report yields a relationship 
of Satisfation = -1.36 + 0.73 LogGDP 
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operationalize the trade-off between the welfare of developed and developing country 

citizens. He finds that, for a policy allowing further 60 million workers to migrate to rich 

countries, we would have to value rich-country citizens 4.5 times more to oppose the policy 

on welfare grounds. 

In particular, Rodrik uses a social welfare function that is additive in the (weighted) 

utilities of all people, and the meaning of an individual life is conveniently given by log of 

income. Formally, the value that should make a policy maker indifferent between open and 

closed borders is  

(8)φ =  
M(ln(𝑤𝑤′

𝑁𝑁) − ln(𝑤𝑤𝑆𝑆)) + 𝐿𝐿𝑆𝑆(ln(𝑤𝑤′
𝑆𝑆) − ln(𝑤𝑤𝑆𝑆))

𝐿𝐿𝑁𝑁(ln(𝑤𝑤′𝑁𝑁) − ln(𝑤𝑤𝑁𝑁)  

I will refer to this as the Moral breakeven value and show its role in the simulations 

in Section 5.3 

 

4. Calibrating the Model: Empirics 

As discussed in previous sections, the central hypothesis of this exercise is that the 

results of the dynamic model are going to crucially depend on the “slow-down parameter” 

π (and its interactions with other parameters, such as productivity growth). Out of all the 

variables in this model, it also seems to be the most uncertain9. This section is therefore 

focused chiefly on calibrating this parameter by considering four different approaches: (a) 

                                                 

9 Estimating absolute levels of future growth would be another contender, but this analysis 
relies primarily on the relative differences in productivity growth, which easily lend themselves to 
sensitivity analysis 
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direct extrapolation of emigration rates under open borders, (b) income-emigration 

relationships, (c) the impacts of liberalization shocks on different countries and (d) 

comparison between actual emigration rates and potential rates derived from polls.  

Given that there is no current real-world equivalent to the speed of borderless 

migration, we can think of estimating the slowdown parameter π as a forecasting problem: 

predicting the rates of emigration from developing countries conditional on a there being 

no border restrictions to movement. It is well documented that forecast accuracy increases 

with number of approaches used (Tetlock and Gardner 2015), particularly with highly 

uncertain variables with multiple applicable reference classes. 

I therefore use multiple estimation methods, all of which have limited external 

validity, under the hope that they collectively lead to reasonable estimates. The approach 

is therefore one that favors a greater multitude of methods over fine precision in any one 

of them. 

To study the four relationships outlined above, I use data on the EU liberalization 

experiment and stylized facts on Chinese rural-urban migration. Before showing the 

evidence emerging from these cases, however, I will review the existing approaches to 

similar calibration issues. 

Since the majority of models in this literature are static, they are typically 

unconcerned about calibrating this parameter. The approach used by the major dynamic 

model (Delogu et al. 2014) relies on a combination of using data from Gallup World Poll 

to estimate the stocks of potential migrants and finding macro-level variables that 

determine whether this potential for migration is actualized, developed in an earlier paper 

(Docquier, Peri, and Ruyssen 2014).  
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While the empirical strategy Docquier et al. use is sophisticated, there are at least 

two reasons why it is insufficient for the purposes of this paper. First, their model is 

calibrated assuming that one period represents 25 years, which is a much more course-

grained modeling choice than the one employed in this paper (see Section 3.2). 

Furthermore, their parametrization strategy is based on the development of the world 

economy between 1975 and 2000, which, while acceptable for the purposes of their model, 

would be a major shortcoming for a model studying the effects of economic convergence. 

In particular, the key developing regions (sub-Saharan countries, India) grew at a much 

slower rate at that period. A priori, it seems more likely that the future will be much closer 

to the last decade than to this period. 

Second, despite best efforts to control for confounders, including visa waiver 

regimes, any method studying existing dynamics is likely to miss many important 

considerations. Since the visa waiver indicator is based on data from 2000, it also misses 

possibly the biggest liberalization shock for labor mobility, the 2004 and 2007 

enlargements of the EU. 

On a higher level, any approach is likely to have limited external validity for a 

world without mobility restrictions. For example, desire to migrate may be significantly 

influenced by the fact that mobility restrictions are in place (Clemens 2011). If a low-

skilled worker in a poor country knows that their chances of getting a visa are extremely 

limited, this fact may affect their desire. Similarly, such demographics may not have 

existing networks in richer countries and network effects following the migration of early 

takers could quickly change the observed relationships between income and propensity to 

migrate. 
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Besides this parametrization, the major analog to the goal of this section has been 

the study of “incompressible migration costs” or “home-attachment parameters” for 

different countries and demographics, which acts in a similar way: that is, to reduce the 

number of migrants compared to a world inhabited by purely income-maximizing agents. 

Since planet Earth currently does not abound with open borders regimes and their 

effects on migration flows, these discussions necessarily rely on back-of-the-envelope 

estimates and single case studies. A frequent resource for calibration in this literature (used 

e.g. in Kennan 2016, Borjas 2015) has been the study of flows from Puerto Rico to the 

United States. Puerto Rico’s long history of open borders regime, as well as the large 

productivity gap between it and the US, clearly make it a valuable source of information. 

However, generalizing from this one example to the whole world might systematically lead 

us astray. Furthermore, using fractions of stayers and movers gives us a sense of average 

costs, rather than costs to the marginal migrant, which are more often relevant. 

This paper will attempt to marginally expand this relatively impoverished toolkit 

by adding two case studies: migration within the European Union and rural-urban 

migration in China. Clearly, the results from these studies cannot be blindly copy-pasted 

to reasoning about global migration flows. However, the large uncertainty about this 

parameter implies that even imperfect case studies can significantly narrow our confidence 

intervals on the margin. 

4.1 Descriptive Statistics and Stylized Facts 

4.1.1. Existing emigration rates 



Senior Thesis  Ales Flidr 

28 

 

Before considering the impact of easing border restrictions on migrant flows, let us 

first review the relevant facts about key developing countries. 

Table 3 shows key facts for 16 low, lower-middle and upper-middle income10 

countries and “Rest of Sub-Saharan Africa” (since this region is likely to be a major 

source of migrants). These regions collectively account for nearly 5 billion people – the 

vast majority of non-OECD countries. The table reports emigration rates, residents’ 

desire to move to other countries based on the Gallup World Poll, the country’s 

approximate workforce (in millions) and GDP per capita in 2015 (PPP-adjusted, 2015 

USD). 

The workforce column is stylized to fit the model, which operates with LS = 

2.7x109. It is calculated using World Bank’s data on population size in 2015 and then 

normalized such that the labor forces in the table add up to 2.7 billion people (multiplied 

by 0.54). GDP per capita is also based on World Bank’s data. 

The annual emigration rates are based on 5-year emigration rates for the period 

2010-15, as documented in Abel (2015) documented bilateral flows by using the World 

Bank’s bilateral migration stock matrix, accounting for expected incompleteness. To obtain 

the relative rates, I divide the absolute rates (the sum of all bilateral flows) by the 

population of the country in the year 2015. 

The population-weighted average of these emigration rates for these countries was 

0.08%, with the largest observations (Bangladesh and Mexico) at over 0.3%. 

                                                 

10 Based on the World Bank’s classification 
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The data on desired migration is based on Gallup’s time series of country-level 

proportions of people who answered in the affirmative when asked whether they want to 

“move to other countries permanently or temporarily for work or study” if given a choice. 

The value shown in the table is the average value for a given country over the period 2009-

2015. If we were to estimate the stock of potential migrants directly based on this metric, 

we would arrive at a number on the order of 700 million. 

 
Figure 3. Desire to migrate across countries. Source: Esipova et al. (2011) 
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Country Emigration 
Rate 

Desire 
to 
Migrate 
(Gallup) 

Workforce 
(mil) 

GDP per 
capita 

Bangladesh 0.39% 26% 82  $         
2,973  

Brazil 0.05% 15% 112  $      
15,371  

China 0.03% 6% 741  $      
12,759  

Congo, DR 0.03% 45% 38  $            
726  

Egypt 0.09% 21% 47  $         
9,880  

Ethiopia 0.07% 28% 49  $         
1,425  

India 0.02% 6% 687  $         
5,390  

Indonesia 0.29% 3% 138  $      
10,003  

Iran 0.15% 19% 42  $      
16,451  

Mexico 0.33% 18% 68  $      
16,459  

Nigeria 0.05% 43% 87  $         
5,672  

Pakistan 0.22% 11% 99  $         
4,576  

Philippines 0.26% 18% 52  $         
6,586  

South Africa 0.06% 15% 29  $      
12,462  

Thailand 0.08% 3% 37  $      
14,853  

Vietnam 0.10% 14% 50  $         
5,370  

Sub-Saharan 
Africa 

0.00% 31% 341  $         
1,450  

          
Sum/Weighted 
average 

 0.08% 
 

13.3% 2700  $         
8,089  

Table 3. Relevant facts for major developing countries. 
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4.2Migration dynamics: Evidence from the EU 

The first case study on migration dynamics under open borders in this paper is the 

enlargement of the European Union (EU). The 2004 and 2007 liberalization that resulted 

from the accession of 12 largely Eastern European countries is one of the few real-world 

”natural experiments” available for such analysis. While we clearly cannot simply 

extrapolate the facts about the EU without careful consideration, it seems plausible that 

studying this case can reduce uncertainty about the speed and magnitude of potential flows 

in a global Open Borders regime. 

The first convenient analogy is that both the 2004 and 2007 accession countries 

have significantly lower GDP per capita than the 15 original EU countries (EU15). 

Moreover, the distribution of per capita GDP after the accession of these 15 countries was 

relatively bimodal, which makes it a good fit for the two-region model employed in this 

paper. There are also available datasets with at least a passing semblance of consistency 

and completeness, which is relatively rare for international migration. Finally, the time 

elapsed since the shocks is more than 10 years, which allows us to study the dynamics of 

this system. 

Despite the relatively straightforward applicability, it has not been widely used as 

a case study in the open borders literature outside of a theoretical model by Kennan (2016). 

This is likely in part because the disanalogies from a hypothetical global 

liberalization are quite pronounced. We should therefore be aware of these problems when 

interpreting the results and calibrating the model, using them as an expansion of available 

bank of knowledge, rather than a proof of universal causal mechanisms. 
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The first significant difference is that the per capita GDP ratios are significantly 

lower between the West and East of the EU than is the case between OECD countries and 

the developing countries that would probably generate the majority of movers following a 

global liberalization shock. Furthermore, it seems plausible that citizens of European nation 

states will be more attached to their home countries because of their longer history of 

independence and cultural discreteness than the average sender country. On the other hand, 

the average geographic and cultural distance would be larger for most developing 

countries, increasing the barriers to migration. 

With these caveats in mind, let us review available information to determine how 

valuable they could be for this analysis. In what follows, I will outline potentially valuable 

information under all four approaches mentioned above. 

 

Figure 4. History EU Expansion. Source: Kennan (2016) 

Throughout this section, unless otherwise noted, I use a time series from the OECD 

International Migration Database containing data on inflows, outflows and stocks of 

immigrants into OECD countries by country of birth. The series spans 16 years from 2000 

to 2015 and presents (not fully complete) bilateral data for the 35 destinations (OECD 
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member countries) and 210 countries of origin. Observations are bilateral, of the form Xijt, 

where i is the country of origin, j is the destination country, and t is the year of observation. 

The estimates of both stocks and flows are based on censuses, population registers and 

country-specific surveys and are not fully consistent across destination countries. 

I further merge this dataset with World Bank data on population sizes and GDP per 

capita (PPP-adjusted, 2015 USD), included in the World Development Indicator series. For 

both summary reports and regressions, I define dummy variables EU15i, which is set to 1 

if the destination country belongs to EU 15 and similarly for EU10i and EU2i. I similarly 

construct indicator variables representing whether EU10 and EU2 countries are in an open 

borders regime with an EU15 country, EU2Openit and EU10Openit, These dummies are 

based on the year of observation and edited to account for transitional arrangements for 

some country pairs. 

4.2.1 The Big Picture 

It is instructive to first consider some descriptive statistics – particularly given the 

nature of the dataset discussed below. As Clemens (2014) points out, working with high-

frequency (in this case, annual) data which controls for a large fraction of between-group 

variance, the results are more sensitive to annual fluctuations. Clemens gives the example 

of a country under crisis that causes a sudden fall in income and a sudden increase in 

emigration, which will generate a negative relationship between emigration and income, 

potentially obscuring long-term trends. Let us therefore first summarize the observations 

before delving into regressions, starting with the background on economic fundamentals 

of the EU: the income differences and observed flows. 
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The economic gap between EU15 and the 12 newcomer countries was in fact rather 

large. The average bilateral ratio of per capita GDP in EU15 countries to the ten 2004 

accession countries (EU10) in an OECD dataset on migration inflows was 2.1, and the 

same ratio for Bulgaria and Romania (EU2) in 2007 was 2.6. Therefore, an assumption of 

income maximization would predict massive flows from East to West. 

  

Figure 5. Distribution of bilateral GDP ratios between EU15 countries and EU10 countries in 2004 (left) and 
EU15 and EU2 countries (right) 

Even a shallow glance at descriptive statistics (see Table 5) shows that the reality 

of migration flows is far removed from the predictions of the static Borjas model. It is 

instructive to plug in estimates of the corresponding values into this model and compare 

its prediction with the observed outcomes. If we take the original EU15 countries to be 

North and EU10+2 to represent South, and plug in values for per capita GDP ratios and 

populations sizes11 with a labor demand elasticity of -0.3 for both regions, the model yields 

a gain of 13.4% of EU GDP, accompanied by a movement of fully 62 million out of the 73 

million Eastern Europeans. This stands in sharp contrast to the actual flows of people. 

                                                 

11 Using data from the World Bank, we obtain population sizes of 73 million for East and 
240 million for West. Using OECD data on GDP per capita, we obtain an average GDP per capita 
ratio of 2.03. 
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Table 4 shows summary statistics for emigration rates observed for the EU10 and EU2 

countries after their respective accessions, based on the OECD dataset. 

 

Table 5. Summary statistics of EU migration flows and GDP per capita before and after accessions. 

While the opening of borders did not result in the emptying of Eastern Europe, the 

effect on migration flows was significant. The average outflows from EU10+2 to EU15 

increased roughly five times on average, with multipliers as high as 7 or 8 for Poland or 

Baltic countries. Bulgaria and Romania experienced the largest absolute increase in 

outflows – in both cases, they emigration rates increased by more than one percentage 

point. The greatest relative flows came from Romania: on average, almost 2 per cent of its 

population moved to an EU15 country between 2007 and 2015, despite transitional 

arrangement in some key destination countries maintaining limited restrictions for the first 

years of its membership 

Clearly, there is relatively large variation in the reactions of across countries. It 

appears to be quite bimodal: the Czech Republic, Slovakia and Slovenia did not see a 
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significant change in flows, whereas the Baltic countries, Poland, Hungary, Romania and 

Bulgaria more than doubled their emigration rates to the EU. What accounts for this 

variation?12 The standard neoclassical hypothesis would lead us to visualize a scatter plot 

with a fitted line suggesting a negative log-linear relationship between per capita GDP and 

propensity to emigrate. And, in fact, this is exactly what we observe if we consult the 

country-level descriptive statistics. For EU10 and EU2, there was a strong relationship 

between per capita GDP and emigration rates. If we analyze average levels of these 

variables for the countries during the portion of the time series in which they were in the 

EU, we see that one additional log point of GDP per capita was associated with a decrease 

in emigration rate by 2.17 percentage points (see Figure 5). The R2 statistic is quite high, 

at 0.76.  While the sample is too small to lead to definite conclusions, this relationship is 

quite suggestive and consistent with previously observed (Dao et al., 2016) cross-sectional 

relationships for countries that already underwent the hypothesized “demographic 

transition”  (which category includes all of the EU countries, based on their income levels). 

                                                 

12 The eager vexillologist may hypothesize that having a flag containing red, blue and white 
causes a country’s citizens to have a lower propensity to move. 
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Figure 6. GDP per capita vs. emigration rates. The x-axis is the average per capita GDP of a country in the years 
since its EU accession. The y-axis represents the average emigration rates for the same period.  

Of interest is also the strength of the liberalization shock – that is, to what extent 

the flows of people changed in the years ensuing after the two accessions. As previously 

noted, if we look purely at summary statistics, the multiplier appears to be on the order of 

5. It is useful to consider whether the cross-country variation in the size of these flows was 

also associated with their economic output. Again, there appears to be a negative 

relationship between shock size and income (see Figure 6), but in this case, it captures less 

variation, with an R2 of 0.38. 
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Figure 7. Per capita GDP vs shock size. The x-axis is the average per capita GDP of a country in the years since 
its EU accession. The y-axis represents the ratio between emigration rates before and after EU accession. Dots represent 
EU10+2 countries. 

4.2.2 Time Series Analysis 

While these statistics hint at possible relationships, they do not allow us to conclude 

much about the effect of the liberalization shock on flows. There are likely to be several 

confounding factors. For instance, much of the time series lies within the years of the global 

recession, which likely significantly affected flow patterns. To isolate some of the 

confounding effects, I include dummy variables in the regression that capture both time 

and entity fixed effects, thus addressing potential endogeneity issues. To better understand 

the impact of the shocks of 2004 and 2007, I estimate a regression of the form 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑤𝑤𝐼𝐼 𝑖𝑖𝑖𝑖𝐿𝐿 =  β0 +  β1𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑂𝑂𝐼𝐼𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑂𝑂𝑂𝑂10𝑖𝑖𝑖𝑖𝐿𝐿 + β2𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑂𝑂𝐼𝐼𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑂𝑂𝑂𝑂2 𝑖𝑖𝑖𝑖𝐿𝐿

+  β3𝐺𝐺𝐺𝐺𝐺𝐺𝑅𝑅𝑎𝑎𝐺𝐺𝐺𝐺𝐼𝐼 𝑖𝑖𝑖𝑖𝐿𝐿 +  𝐶𝐶𝐼𝐼𝐶𝐶𝐼𝐼𝐺𝐺𝑂𝑂𝐶𝐶𝐺𝐺𝐶𝐶𝑚𝑚𝑚𝑚𝐺𝐺𝑂𝑂𝐼𝐼 +  𝑇𝑇𝐺𝐺𝑚𝑚𝑂𝑂𝐺𝐺𝐶𝐶𝑚𝑚𝑚𝑚𝐺𝐺𝑂𝑂𝐼𝐼 

The dependent variable represents annual inflows from country i to country j in 

year t, with the unit of a percentage point of a sending country’s population. The 

y = -5.4278x + 59.493
R² = 0.3836
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explanatory variables are GDP ratio between the two countries in year t, a dummy variable 

𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑂𝑂𝐼𝐼𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑂𝑂𝑂𝑂10𝑖𝑖𝑖𝑖𝐿𝐿 equal to 1 if the following three conditions are met: (i) the origin 

country is in EU10, (ii) the destination country is in EU15 and (iii) there are no migration 

restrictions between the two countries. 𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑂𝑂𝐼𝐼𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑂𝑂𝑂𝑂2 𝑖𝑖𝑖𝑖𝐿𝐿 is an analogous indicator for 

Bulgaria and Romania. 

 

 

Table 6. Regression results placeholder 

The results of this regression are shown in Table 6. The coefficients on bilateral 

flows are not, by themselves, very instructive. The first way to ease their interpretation is 

in terms of comparison with pre-accession flows. Since these were on average on the order 

of 0.02% of the sending country’s population, with a standard deviation of 0.06%, this 

would mean roughly a doubling for EU10 and a quadrupling for EU2. In terms of standard 

deviations, we observed roughly a 0.5σ increase for EU2 and a 1.5σ increase for Romania 

and Bulgaria. 

------------------------------------------------------------ 
                      (1)             (2)             (3)    
                     % Movers    % Movers        % Movers        
------------------------------------------------------------ 
EU10 Open          0.0228***       0.0272***       0.0285*** 
                  (10.17)         (12.70)         (13.38)    
 
EU2 Open           0.0972***       0.0880***       0.0978*** 
                   (6.69)          (6.10)          (6.86)    
 
 
β0                 0.0113***        0.150**       0.00962*   
                  (43.35)          (2.93)          (2.27)    
 
Controls          GDP p.c.     year, country   year-country   
 
------------------------------------------------------------ 
N                   68578           68578           71701    
------------------------------------------------------------ 
t statistics in parentheses 
* p<0.05, ** p<0.01, *** p<0.001 
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Perhaps a more illuminating interpretation is obtained by multiplying the average 

bilateral rates by 15, to obtain an extrapolated emigration rate change directed to all EU15 

countries. Under this interpretation, we get a 0.4 percentage point increase in emigration 

rates for EU10 countries and a 1.32 points increase for Bulgaria and Romania. These 

numbers are quite robust to country, time and country-time fixed effects, implying that the 

change in emigration rates can likely be attributed to the liberalization shock. In fact, the 

change coefficients are consistent with a back-of-the envelope estimate that could be made 

based on Table 5. 

4.2.3 Interaction with income 

 

Table 6. Interaction between GDP of source country and open borders regime. 

One of the key hypotheses that needs clarification is whether liberalization shocks 

would have a relatively larger impact on poorer countries. This seems both reasonable a 

priori and consistent with the relationship observed for EU countries.  

---------------------------------------------------- 
                              (1)             (2)    
                                  % Movers     
---------------------------------------------------- 
Ln(GDP)                 0.000869***     0.000219    
                       (0.000120)       (0.00159)    
 
EUOpen*ln(GDP)          0.00334***      0.00365*** 
                       (0.000289)      (0.000291)    
 
Controls                 None         Country, year   
                                        (0.00184)    
 
 
β0                       0.00188           0.145**  
                        (0.00112)        (0.0527)    
---------------------------------------------------- 
Observations                68578           68578    
---------------------------------------------------- 
Robust standard errors in parentheses 
* p<0.05, ** p<0.01, *** p<0.001 



Senior Thesis  Ales Flidr 

41 

 

I find a small but statistically significant (at the 0.001 level) relationship between 

GDP per capita and emigration rates that points at the opposite direction than shown in the 

summary statistics. Likewise, the interaction between open borders and GDP is significant 

and pointing at the opposite direction than economic theory would predict. 

The observations are consistent with what we would expect based on Clemens’s 

point about high-frequency time series: if a country grows from year to year while also 

increasing its emigration rate (whether or not these developments are related), this will 

produce a positive correlation between income and emigration rates. This interpretation is 

supported by the fact that correlation between income and emigration is no longer 

significant once we control for time and country fixed effects. 

Which of these two modes of analysis is more useful for our model? And what 

conclusions can we draw from the overall empirical picture? The interpretation that seems 

most parsimonious and consistent with economic theory is that, on a macro level, lower 

income is associated with a greater incentive to move but that the variation is not 

significantly associated with variation in particular annual bilateral flows, which can be 

influenced by a large number of other factors. 

4.2.4 Polls vs Actual Migration 

Given that much of the literature relies on the Gallup World Poll to estimate the 

stock of potential migrants (and hence the flows in an open-borders regime), it is instructive 

to look at how predictive these polls were of actual migration within the EU, and to what 

extent the fraction of actualized potential migration changed.  
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Country 
Average Desire 
to Migrate 

Standard 
Deviation 

Non-EU10+2 22% 12% 
EU10+2 Before 
Accession 21% 6% 
EU10+2 After 
Accession 21% 6% 
Average 21.9% 11.4% 

 

Interestingly, we see that the expressed desire to migrate is virtually identical 

between for EU10 and EU2 countries before and after succession, down to a decimal point. 

This weakly suggests that the proportion of people at the migration margin is relatively 

stable over time. 

 

However, the fraction of those who move relative to those who desire to move 

changes very significantly – almost by a factor of 10. In absolute terms, it means that on 

average 3.5% of those who indicate a desire to move migrated in an open borders setting, 

giving us another potential way to estimate migration flows. 

We can also describe the effects through a regression of the form 

𝐹𝐹𝑂𝑂𝑎𝑎𝐹𝐹𝐺𝐺𝐺𝐺𝐼𝐼𝐼𝐼𝐺𝐺𝐼𝐼𝐺𝐺𝑂𝑂𝐼𝐼𝐺𝐺𝐺𝐺𝑎𝑎𝐼𝐼 =   𝛽𝛽1𝑂𝑂𝑂𝑂10𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑖𝑖𝑖𝑖𝐿𝐿 +  𝛽𝛽2𝑂𝑂𝑂𝑂2𝑂𝑂𝑂𝑂𝑂𝑂𝐼𝐼𝑖𝑖𝑖𝑖𝐿𝐿 

Table 7. Fraction of actualized migration in the EU. 
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How should we interpret the European evidence? It seems reasonable to assume 

that the existing restrictions on the average developing country will be much greater than 

the restrictions on EU10 and EU2 in EU15 prior to the enlargements, which would imply 

that we should expect greater flows in a global setting. The greater productivity differences 

across the globe also point in the same direction. On the other hand, relatively smaller 

existing networks of compatriots and a greater geographic and cultural distance would 

decrease our estimate. Given that there are potential biases in both directions, the values 

observed in the EU should be within the upper and lower bounds of the tested values.  

 

4.3 Rural-Urban Migration: The Case of China 

Chinese rural-urban migration may possibly be the biggest source of movements of 

people in human history. It was spurred only in the 1980’s by Deng Xiaoping’s liberal 

reforms that simultaneously increased the incentive to move to work in growing cities and 

reduced the internal barriers to movement. China’s urban population share rose from less 

than 20 percent in 1980 to more than 50 percent in 2011. 



Senior Thesis  Ales Flidr 

44 

 

While there are no literal borders between cities and rural areas, we can make use 

of the fact that Chinese households are registered under the so-called hukou system. The 

law allows citizens only one kind of hukou – either urban or rural. Furthermore, it is very 

difficult for a rural-urban migrant to receive an urban hukou. Yet the benefits of a higher 

living standard clearly outweigh the costs of losing the government provision that come 

with a proper hukou for many migrants, which creates a large “floating population”. 

It is therefore rather surprising that it is not more widely mentioned in discussions 

of open borders. There are many analogies in favor of using it: a place premium likely 

larger than 2 between urban and rural settings, as well as remnants of the household 

registration system that make the majority of migrants who are unable to obtain a full urban 

hukou sufficiently “foreign”. 

 

Figure 8. Chinese rural-urban emigration rates. Data from CHIP. 
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However13, data on Chinese migration is often incomplete and likely to be rather 

imprecise. For this reason, this section only resorts to discussing descriptive statistics, 

which may nevertheless prove valuable and potentially outline paths to future research. 

To do this, I use data from Chinese National Bureau of Statistics (NBS) and the 

Household Financial Survey of the China Household Income Project (CHIP). I present 

these data not as powerful evidence of universal relationships but rather as an expansion 

on a rather small set of case studies with questionable external validity, which together 

hopefully marginally narrow our confidence intervals. 

4.3.1 The Place Premium and Migration Flows 

Estimating the place premium is a non-trivial task. Simply looking at the difference 

between rural and urban real wages is going to be misleading, for at least two reasons. First, 

migrants systematically earn less for a given job than their observably identical 

counterparts with urban registration. Second, migrants are clearly not a representative 

sample of the rural population, so their counterfactual income is likely to differ from the 

average rural income. 

In 2007, the CHIP asked rural–urban migrants what income they would have 

obtained had they remained in the village. The ratio of the average migrant wage to the 

average counterfactual village income was 2.43. While this is a helpful piece of 

information, we would like to observe how the place premium evolved over time. 

Unfortunately, the survey did not ask about the counterfactual income in a 2012 follow-up, 

so we have to rely on other methods. I estimate the place premium for a given year by 

                                                 

13 As the author painfully discovered 
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taking the ratio between rural and urban real incomes, dividing the ratio by that observed 

in 2007 and then multiplying the 2007 place premium by this coefficient. The evolution of 

the estimated place premium is illustrated in Figure 2. 

 

Figure 2. Estimates of Chinese place premium over time. 

There may be biases in these estimates. For instance, it could be the case that the 

real place premium decreases over time, since the early migrants are likely those to receive 

the greatest marginal benefit. A further complication arises when we look at the differences 

between temporary (rural hukou, living in urban area) and permanent migrants (those that 

obtained an urban hukou). Xing (2014) finds that there is relatively strong positive selection 

for skilled migrants among permanent migrants, while there does not seem to be a strong 

selection among temporary migrants. Thus, it is unclear how much of the difference in 

outcomes between the two groups is due to skills and other observables and how much is 

due to discrimination and other costs imposed by the hukou system. Nevertheless, for our 

purposes, this ballpark estimate is sufficient 

With these caveats in mind, it is instructive to look at how the place premium and 

migration flows evolved. This analysis does not presume to identify causal links, since it 
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works with a simple time series with a small number of data points. Nevertheless, given 

our state of uncertainty, even these crude observations can be informative. For this purpose, 

I create a variable MoversNormalizedt, which represents the number of rural-urban 

migrants as reported in CHIP data, normalized to the population levels of the first year in 

the time series (1996). 

 

Figure 9. Place premium estimates and migration rates in China (left) and one-year lag of place premium 
(right) 

A scatter plot of the number of rural-urban migrants against the place premium in 

a given year as well as its lag (Figure 8) shows a linear relationship A regression with 

MoversNormalizedt as the dependent variable and the lag of estimated place premium as 

the explanatory variable (without any controls) yields an R-squared of 85% and a 

coefficient implying that a rise in the place premium by one point is associated with an 

increase in absolute normalized migration rates of 7.5 million (with a standard error 0.79 

million), which corresponds to a relative emigration rate of 1.5% with a standard error of 

0.16 percentage points. Despite the small sample, this correlation is significant at the 0.001 

level. 
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Table 8. Chinese rural-urban emigration rate and place premium estimates 

 

Needless to say, a regression with 15 observations does not prove much. It is very 

likely that this strong relationship was caused by underlying factors that drove both 

variables and that the relation is not causal. Yet there is also some chance that this 

relationship captures something real. Liang (2012) reports that more than 75% of rural-

urban migrants were motivated by job-related reasons. In that case, it is not completely 

implausible that the elasticity of response would be so marked. 

4.4 Parametrization and Scenario Definition 

Having explained the underlying model and empirical evidence for its dynamic 

parameters, we can now define a number of simulation scenarios based on reasonable 

values.  

4.5.1 Core parameters of the Borjas Model 

In terms of the core parameters of the Borjas model, this paper does not deviate 

from the original, so that comparison of the static and dynamic models is easier. 

The ratio R = wN /wS is by default set to 4, which is the rough average ratio of actual 

and no-migration-counterfactual income found in (Clemens, Montenegro, & Pritchett, 
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2008). I also report results for values of 2 and 6 to make transparent the sensitivity of the 

model to this value. This ratio implies initial 𝛼𝛼𝑁𝑁
𝛼𝛼𝑆𝑆

= 2.55. 

Factor price elasticity is set to -0.3 (as a reasonable value for the negative of capital 

share of income in a linear Cobb-Douglas world). It turns out that this model is not very 

sensitive to its value (as long as it is in some reasonable range), as the income jumps for 

migrants trump the relatively small changes in the income of Northeners. Nevertheless, 

this value becomes more pertinent when analyzing policy response, for which case I report 

values of -0.01 and -0.5 as well. Finally, labor pools are set to LN = 600 million and LS = 

2700 million. 

4.5.2 Slowdown Parameter 

In this section, I consider the predictions yielded by the four approaches discussed 

above, applying them to regions from  

 (1) Direct application of emigration rates 

The first approach assumes that despite significant differences in background 

variables, the flows of migrants from poor to rich regions will be within some relatively 

similar range. While it is the crudest of the three, we have seen that there are potentially 

large biases in both directions, so it would not be shocking if these canceled out and 

produced similar values. 

In the EU, the highest observed rate was on the order of 1.8% for Romania and the 

minimum rate was 0.2% for the Czech Republic. The latter seems implausibly low, since  
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it would imply a yearly flow of only 5 million movers, which is roughly the size of 

the U.S. visa waitlist (Center for Immigration Studies 2015). However, a lower bound of 

0.5% does not seem completely unrealistic. 

In China, the peak rural-urban emigration rate was 2.6% in 2009 and 1% in 1999. 

As noted in Section 4, it would be surprising if global emigration rates were higher than 

those in China, given the significant differences in migration costs. However, since the 

place premium is at least twice as high for the average country, and much higher for many 

countries, it such rates cannot be ruled out. 

(2) GDP per capita 

There is a large amount of evidence outside of this paper that, consistent with the 

neoclassical paradigm, migration flows respond to economic incentives (M. Clemens, 

2015; Docquier, Peri, & Ruyssen, 2014). Another approach would therefore be to use 

existing evidence, and evidence from Section 4, to predict migration flows under open 

borders regimes. 

As noted in literature review, there is an inverse-U relationship between GDP per 

capita and emigration rates. However, this may be largely due to the differentially applied 

migration restrictions on lower-skilled migrants, combined with positive feedback through 

network dynamics (Dao et al>, 2016). It is therefore uncertain whether this relationship 

would persist in a borderless world and plausible that the relationship between income and 

emigration rates would be roughly log-linear, without a “mobility transition”. The 

relationship observed in the EU is consistent with both possibilities, since European 

countries are safely on the right side of the “migration hump”. 
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To account for both possible worlds, I use a table of 16 low, lower-middle and 

upper-middle income14 countries and “Rest of Sub-Saharan Africa” (since this region is 

likely to be a major source of migrants).  

If we were to extrapolate the observed log-linear relationship from the EU, we 

would estimate the annual emigration rate (in percentage points) as 

𝑚𝑚𝑖𝑖 =  22.51 − 2.16𝐼𝐼𝐼𝐼(𝐺𝐺𝐺𝐺𝐺𝐺 𝑂𝑂. 𝐹𝐹. )  

Plugging in the per capita GDPs of our sample countries yields relatively high 

predicted values. As seen in Table X, the predicted emigration rate for the whole 

developing world (calculated as the population-weighted average of the included countries) 

of 3.62%, with rates higher than 6.5% for sub-Saharan countries. In absolute terms, this 

translates to roughly 98 million workers per year15, out of which 27 million come from 

India alone and 23 million from the smaller sub-Saharan countries. This seems 

problematic, since Indians consistently express a very low desire to migrate (6% on average 

in the available Gallup data). 

We can make a similar prediction under the assumption that the relationship 

between income and emigration rates would be business-as-usual – that is, there will be an 

inverted U relationship. For this scenario, I use the same equation but instead take have the 

emigration decrease in the absolute value of the log distance of a country’s per capita GDP 

from the rough peak of $7,000 reported in Clemens (2014)– creating an inverted V 

relationship. 

                                                 

14 Based on the World Bank’s classification 
15 To match the labor force used in the model (2.7B), I take 54% of the countries’ 

population 
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𝑚𝑚𝑖𝑖 =  4.11 −  2.16 ∗ |𝐼𝐼𝐼𝐼(7000) −  𝐼𝐼𝐼𝐼(𝐺𝐺𝐺𝐺𝐺𝐺 𝑂𝑂. 𝐹𝐹. )| 

This approach gives us a relatively lower estimate flow of 2.71% p.a. Again, the 

biggest predicted sender is India, with a more significant predicted migration from China. 

However, we see a significant decrease for sub-Saharan countries because of their lower 

per capita GDP16. This is because China and India are closed to the peak of the mobility 

transition hump, whereas sub-Saharan countries are very far from it. 

Averaging from these two approaches, we get a relatively high predicted rate of 

3.17%. However, it is worth bearing in mind that more than half of this flow is supposed 

to come from China and India, both of which have low desired and actual emigration rates. 

(3) Gallup World Poll 

For this reason, it seems worth supplementing this analysis by approaches that take 

desired and actual rates into account. The first of these is based on the Gallup World Poll. 

This method was used previously by Delogu, Docquier, & Machado (2014) who took the 

poll data at face value and assuming that those who expressed a desire to migrate would do 

so over 25 years. While the predictive value of these polls is clearly greater than zero, it is 

far from perfect, as illustrated in Section 4.  

On the high end, the fraction of actual migrants to these potential migrants was 

6.3% for Bulgaria and Romania. Using a 6% multiplier on our sample countries, we get a 

relatively lower estimate: the weighted average of predicted emigration rates based on this 

method is only 0.8%, or 21 million workers, of which more than half of these would come 

from sub-Saharan Africa. 

                                                 

16 The predicted value for Congo was negative and arbitrarily set to 0.3%. 
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(4) Liberalization Shock 

The final approach is to extrapolate the multiplier on emigration rates that EU10 

and EU2 countries experienced as a result of the accession liberalization shock. Here, we 

have two options: take the average multiplier on emigration rate or extrapolate the 

relationship between income and shock size. 

It seems reasonable to assume that the shock size should be larger for poorer 

countries, as there is likely to be a negative association between income levels and 

stringency of policy restrictions. Assuming that the log-linear relationship observed in 

Europe holds, we would get a relationship of the form 

𝑆𝑆ℎ𝐼𝐼𝐹𝐹𝑜𝑜𝑖𝑖  =  59.49 − 5.42𝐼𝐼𝐼𝐼(𝐺𝐺𝐺𝐺𝐺𝐺 𝑂𝑂. 𝐹𝐹. ) 

We can then multiply the currently observed emigration rates by this shock value. 

This gives us a range of liberalization shock multipliers between 6.9 for richer countries 

like Mexico and Iran and more than 20 for the poorest African countries. Overall, this 

method yields predicted relative outflows of 0.96%. 
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Country 
Shock 
Prediction 

Gallup 
Prediction 

GDP 
Prediction 

Inverse 
V 

Average 
GDP 
Prediction millions Average 

Bangladesh 6.3% 1.6% 5.2% 2.3% 3.7% 2.71 3.3% 

Brazil 0.4% 0.9% 1.7% 2.4% 2.0% 1.35 1.2% 

China 0.3% 0.3% 2.1% 2.8% 2.5% 8.40 1.1% 

Congo, DR 0.7% 2.7% 8.3% 0.3% 4.3% 0.88 2.3% 

Egypt 0.9% 1.2% 2.6% 3.4% 3.0% 0.77 1.7% 

Ethiopia 1.4% 1.7% 6.8% 0.7% 3.7% 1.01 2.1% 

India 0.3% 0.3% 4.0% 3.5% 3.7% 10.06 1.5% 

Indonesia 2.8% 0.2% 2.6% 3.3% 3.0% 2.58 1.9% 

Iran 1.0% 1.1% 1.5% 2.3% 1.9% 0.58 1.4% 

Mexico 2.2% 1.1% 1.5% 2.3% 1.9% 1.15 1.7% 

Nigeria 0.7% 2.6% 3.8% 3.7% 3.7% 1.84 2.1% 

Pakistan 3.1% 0.7% 4.3% 3.2% 3.7% 2.22 2.3% 

Philippines 3.1% 1.1% 3.5% 4.0% 3.7% 1.22 2.3% 

South Africa 0.5% 0.9% 2.1% 2.9% 2.5% 0.38 1.3% 

Thailand 0.6% 0.2% 1.8% 2.5% 2.1% 0.40 1.1% 

Vietnam 1.2% 0.8% 4.0% 3.5% 3.7% 0.92 1.8% 

Sub-Saharan Africa 1.0% 1.9% 6.8% 0.7% 3.7% 6.88 2.0% 

                

Weighted Average 0.96% 0.80% 3.62% 2.71% 3.17% 43.37 1.6% 

Pi 104 126 28 37 32   62.25 
Table 9. Predicted emigration rates for developing regions based on different methods 

Finally, to make use of the Robust Beauty of Improper Linear Models (Dawes n.d.), 

I propose a final estimate that gives an unweighted average of all of the discussed 

predictions (see Table 7). As a result of the combination of methods, the distribution of 

predicted emigration rates is quite uniform. It might seem a priori more likely that the flows 

will be dominated by a few outliers. Even if this is so, however, the two-region model 

employed here relies on aggregate flows. The distribution would become more important 
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in a more fine-grained analysis of welfare effects that takes into account greater gains for 

migrants from poorer regions. 

The result of this aggregation is an estimated emigration rate of 1.6%, which gives 

a π = 100/1.6 = 62, which will be the value used in baseline analysis. To be conservative, 

I will use the a value of π = 25 as the lower bound and 250 (implied by some of the slower 

EU countries) as an upper bound. 

4.5.3 Growth 

To avoid the unrealistic scenario where South relatively quickly reaches North’s 

productivity level and then escapes to higher levels, I let gs decrease linearly as South 

approaches the productivity frontier (that is, as the difference between αN and αS decreases). 

In particular, the annual decrease in South’s growth rate is calculated as a multiple of the 

ratio 𝛼𝛼𝑆𝑆
𝛼𝛼𝑁𝑁

, the difference between initial values of gS and gN and a “growth slowdown 

constant, reported in the simulation results. 

For simplicity, North is assumed to grow at a constant rate. 

I compare a number of different scenarios, including a control of no growth. The 

baseline scenario is one where both North and South continue to grow by the approximate 

rates achieved by OECD and developing countries in the last decade according to the 

World Bank: that is, 1% and 2.8%, respectively.  

For illustration, I vary the growth slowdown parameter, as well as the absolute 

growth rates, which allow us to compare the impact of labor market liberalization with 

changes in productivity growth. 
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5. Simulation Results 

5.1. Sensitivity to Migration Speed 

First, let us compare the dynamic model to its static counterpart by simulating a 

scenario with no productivity growth under different plausible slowdown parameters. 

Since without growth, the long run results should converge to those in the static model, the 

results allow us to observe how long the proverbial long run actually is. Table 8 reports the 

how much higher GWP is compared to a no-migration counterfactual in the years 2030, 

2050, 2080 and 2100. In the baseline scenario of π = 62, the short-run gains in the first 15 

years are less than 20% of GWP. However, most of the gains observed in the original model 

(57%) are realized by the year 2050, and are still rising (at a slower rate) in the year 2100. 

The gains observed in the original model (57%) are achieved by 2100 only under 

relatively low slowdown parameter values of 25 and 40. In these fast migration scenarios, 

nearly half of the gains are realized by 2030. With π = 250, which corresponds to a 0.4% 

emigration rate, the 2100 gain is only a quarter of the world’s GDP. In absolute terms, the 

baseline scenario gives a GWP of $105 trillion in 2100 (compared to the starting GWP of 

$70 trillion), whereas the slower migration scenarios (π = 100, π = 250) do not achieve the 

100 trillion threshold. 
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Sensitivity to Speed         
Pi 62 25 40 80 100 250 
Gain 2030 18.5% 27.6% 25.4% 15.0% 12.5% 5.5% 
Gain 2050 34.0% 48.6% 42.6% 29.0% 24.9% 12.1% 
Gain 2080 46.1% 56.0% 52.7% 41.4% 37.0% 20.2% 
Gain 2100 50.5% 56.9% 55.2% 46.4% 42.3% 24.7% 
Discounted (2.5%) 25.9% 35.4% 32.3% 22.3% 19.3% 9.7% 

Movers (x106) 1917.36 2463.99 2261.52 1681.21 1470.51 739.12 
GWP 2100 (x1012 

USD) 105 110 109 102 100 87 
Table 10. Sensitivity to speed of migration. Columns represent different values of the slowdown parameter π. 

Gains in a given year are defined as the ratio of GWP in year t compared to a no-migration counterfactual. Absolute 
GWP is reported in millions of USD. 

It is also illuminating to consider the difference in realized flows of migrants. The 

static model with identical parameters implied 2.6 billion movers (or 95% of the South’s 

workforce). In the baseline scenario, the stock of immigrants is significantly lower, at 1.9 

billion. In the slowest scenarios, less than 1.5 billion people move from poor to rich 

countries by 2100. 

Nevertheless, most of North’s workforce ends up being drawn from South’s labor 

pool in all scenarios except the slowest (π = 200). In the baseline scenario, immigrants 

begin to outnumber natives in the 2030’s, or roughly 17 years after the liberalization shock. 

Clearly, this is still a relatively fast demographic transition. 



Senior Thesis  Ales Flidr 

58 

 

 

Figure 10. Stock of immigrants as a proportion of North's labor over time 

As is clear from Table 8, a large fraction of the gains come from relatively distant 

future. Therefore, our view of the gains will be heavily influenced by the discount rate that 

we apply. Yet it is far from obvious what the correct way to think about discounting the 

future in this case is. The choice of discount rates is discussed at length in the next section. 

5.2. Sensitivity to Economic Convergence 

Having seen how the dynamic extension itself affects the model, we are equipped 

to understand the results of the central simulation exercise, namely the effects of economic 

convergence between North and South. But before interpreting these results, it is necessary 

to discuss the rate at which we discount the future. 

There are many good instrumental reasons for discounting the future: inflation, 

growth and uncertainty being the major ones. The standard economic discount rate applied 

in similar analyses is 5%. The U.S. government typically uses a higher discount rate of 7% 
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and 3% for some cases (Sunstein 2014). However, one of the key reasons for discounting 

future gains is inflation, which this model abstracts away.  

Another reason for discounting the future is that we should expect future 

generations to be better off and better able to deal with various issues, so increasing their 

well-being is not so valuable on the margin. However, this reasoning does not apply absent 

real growth rates. 

Uncertainty could apply to some extent - it is, for instance, plausible that there 

would be exogenous shocks, such as catastrophic events, that render economic gains less 

valuable. The main reason to discount in this case, then, is if we think that it is intrinsically 

less valuable than the present - in other words, apply the so-called “pure social discount 

rate”. While there is a lot of evidence that people descriptively discount the future at 

hyperbolic rates (Gong, Krantz, and Weber 2012; Slovic et al. 2004; Slovic and Weber 

2002), this does not imply that this is normatively justified. If we were to apply a 5% social 

discount rate, this would imply that Giordano Bruno’s life was as valuable as the whole of 

today’s humanity (Cowen and Parfit n.d.). 

Based on this reasoning, it seems that the baseline discount rate should reflect real 

growth rates of the economy. Since average baseline growth is somewhat greater than 2%, 

I will report results with a 2.5% discount rate, unless otherwise noted. 
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No 
Growth, 

Pi = 62 

No 
growth, 

5% 
discount 

Baseline 
Growth 

Baseline 
Growth, 

5% 
Discount 

Gain 2030 18.5% 18.5% 14.5% 14.5% 

Gain  2050 34.0% 34.0% 17.5% 17.5% 

Gain 2080 46.1% 46.1% 13.8% 13.8% 

Gain 2100 50.5% 50.5% 12.5% 12.5% 

Discounted 25.9% 19.5% 13.9% 12.8% 
Table 11. Discount rate sensitivity 

Table 9 shows that the no-growth scenario is quite sensitive to the chosen discount 

rate. This is because more of the gains are coming from the latter portion of the century, 

whereas gains under Baseline growth plateau relatively quickly. Crucially, the relative 

comparison also turns out to be quite sensitive to discount rates: looking at a snapshot of 

2100 would lead us to conclude that gains with economic convergence are 4 times lower 

than those in a world of static productivity, whereas the multiple with a 2.5% discount rate 

would be 2 and lower still with a discount rate of 5%. For this reason, I always report 

snapshots, as well as gains discounted by 2.5% p.a. 

One key difference from the no-growth scenario is that productivity convergence 

in the baseline scenario causes the place premium to decline much faster. This has two 

effects: (i) decreased incentive to migrate and (ii) lower gains for marginal migrants each 

year. Effect (ii) is both due to the fact that the short run premium is low and, perhaps more 

importantly, that the counterfactual of no migration is relatively less bad for the migrant, 

given the growth in South’s wages. 
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Figure 11 Place premium over time with and without convergence. 

Table 10 reports results under a number of scenarios that help illustrate these 

dynamics. In the Baseline scenario, South starts growing at 2.8% and the growth slowdown 

parameter is set to 2. This parameter is set to 1 in the Slow decrease scenario, 4 in the Fast 

decrease scenario and No decrease sets it to 0. I also include a Baseline with no migration, 

as well as a scenario of No growth with otherwise identical parameters. This allows us to 

contrast the absolute impacts of growth and migration. 

A number of interesting findings emerge from the comparison of these scenarios. 

First, the results support the initial hypothesis that relative gains from easing migration 

restrictions sharply decrease once economic convergence is accounted for. Compared to a 

no-growth scenario with otherwise identical parameters, the Baseline scenario generates 

relative gains that do not exceed 20% of GWP at any point in time. Interestingly, while the 

relative gains from free migration decrease, the absolute gains ($30 trillion) remain similar 

as in a world without growth ($35 trillion).  
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 Economic Convergence 

  

No 
Growth, 

Pi = 62 Baseline 
2 and 

4% 
Fast 

decrease 
Slow 

Decrease 

No 
decrea

se 

Baseline, 
no 

migration 

0.1% 
faste

r 
Gain 
2030 18.5% 14.5% 14.1% 15.0% 14.2% 13.9% 0.0% 

14.5
% 

Gain 
2050 34.0% 17.5% 16.4% 20.5% 15.7% 13.5% 0.0% 

17.5
% 

Gain 
2080 46.1% 13.8% 13.0% 21.1% 8.5% 0.3% 0.0% 

13.8
% 

Gain 
2100 50.5% 12.5% 12.2% 21.3% 6.1% -4.6% 0.0% 

12.5
% 

Discou
nted 25.9% 13.9% 13.5% 17.3% 11.4% 7.0% 0.0% 

14.0
% 

Movers 1917 1445 1417 1635 1245 792 0 
144

6 
GWP 
2100 
(x1012 

USD) 105 281 644 265 303 432 250 305 
Table 12. Effects of economic convergence. Scenarios describe iniitial growth rates of North and South and 

include baseline parameters unless otherwise noted. 

The timing of these gains (Figure 11) also shows an interesting pattern: the peak 

relative improvement compared to the no-migration counterfactual (18%) comes in the 

2040’s, after which it plateaus and slightly decreases. The rate of decrease in South’s 

growth rate (which affects the speed of convergence) also turns out to be significant: a 

steadier growth implies better no-migration counterfactual for Southerners, thus driving 

the gains from migration down. 
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Figure 13. Gains from open borders over time with convergence 

Another interesting dynamic emerges when we compare the absolute levels of 

GWP across scenarios. Differences in growth rate clearly have a much higher impact on 

the final GWP than the migration regime.  

To better compare these magnitudes, I vary the baseline by (a) increasing growth 

by 0.1 percentage points for both regions and (b) setting migration rates to 0. The 

opportunity loss caused by no migration amounts to roughly $30 trillion, whereas the gain 

caused by the growth increase is $25 trillion. These are comparable magnitudes – we can 

therefore think of the gains from open borders as being on the order of increasing the 

growth rate of the world economy by 0.1% for roughly a century. 

The absolute gains over a century are also approximately equal to 20 years of 

business-as-usual (BAU) growth, the relative gains from migration in the baseline scenario 

are comparable to eight years of BAU growth. 

It is worth pointing out the gain in the No Decrease scenario goes to negative 

numbers. This is due to a (potential) shortcoming of this model: workers only consider the 
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current state of the world. It is unclear whether actual behavior would be closer to one 

produced by a rational expectations model, where workers consider the present value of 

their future income streams (incorporating expected growth into their decisions), or this 

more myopic model. Either way, it is one possible future extension of this model. 

It is perhaps worth emphasizing that this model builds on one that produces one of 

the more skeptical estimates of GWP gains in the literature (57%, compared to a 75% 

average in the surveyed literature) and arrives at slightly lower estimates even in the no-

growth scenario, since the simulation is only run until 2080 (it is left to the reader’s 

imagination what catastrophe befalls humanity then). Thus, depending on one’s level of 

credence or skepticism about the literature, one may adjust these estimates accordingly. 

The main point is to illustrate the direction and relative magnitude of time-bound effects, 

relative to the static models that ignores them. 

5.3 Social Welfare Implications 

We can also ask Rodrik’s question: how much more would we have to value people 

in the rich world compared to migrants to be indifferent between the current regime and an 

open borders regime? We see that under baseline assumptions, the “moral breakeven ratio” 

is greater than 10, gradually decreasing to under 4. This gives us a significantly different 

picture compared to relative wage gains, which end up being affected by relatively similar 

magnitudes for natives and movers by the end of the century. This is due to the diminishing 

marginal utility of income: gains from smaller wages loom much larger in an individual’s 

well-being than comparable changes on higher income levels. 
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Unsurprisingly, this analysis is very sensitive to the demand elasticity that we 

choose to apply. A lower elasticity means that additional migrants have a smaller impact 

on wages of natives, which reduces the utility loss which the increase in South’s welfare 

has to compensate. 

 

Figure 12. Moral breakeven ratio over time 

Perhaps surprisingly, the effect of elasticity is significantly greater than that of 

increasing the place premium from 4 to 6. This suggests that while it may be secondary in 

terms of overall welfare, the political importance might be disproportionate (as, in fact, 

seems to be the case). 

Another policy-relevant insight that stands out from this is that the range of values 

for which a Northern policy maker would consider opening borders is relatively small: they 

would have to value Southern well-being at least 0.2 times as much as the well-being of 
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their citizens. If revealed preference is a guide, the actual valuation is probably much 

smaller. 

Finally, it is worth noting that the results will be significantly influenced by how 

fine-grained our analysis is. Due to diminishing marginal utility of income, most of the 

gains will come from the movement of the very poorest and welfare analysis will thus 

depend on the demographics of migrants. Taking the average income in the North and in 

the South is therefore likely to underestimate the global welfare gains. Further extensions 

of this model will incorporate income quintiles for North and South. 

6. Extension: Externalities 

6.1 Geese and Golden Eggs: The Importance 

Externalities 

Given the significant potential17, why is there so much resistance to in receiving 

countries to opening borders? One possible answer is the fear of negative externalities. 

There is little doubt that migration comes with spillover effects. On the positive 

side, one need to look no further than the impacts of Byzantine refugees on the Italian 

renaissance or that of German refugees on U.S. physics and the Manhattan project. On the 

negative side, it seems that almost everyone can agree on at least one of the following (a) 

immigration to rich countries incurs some utility loss to natives or (b) it causes natives to 

                                                 

17 To borrow the words of Lant Pritchett 
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elect incompetent populist leaders (for an empirical analysis of this phenomenon, see 

Rodrik (2017)). 

The relevance of any externalities to the study of global migration liberalization is 

also straightforward: if they are large enough and negative, they could potentially diminish 

or wash away any gains from increased labor mobility. In an inversion from direct labor 

market focus, the traditional concentration within this literature was on externalities related 

to developing countries: the flows of remittances and the so-called “brain drain” - the 

hypothesized negative effect of human capital outflows from poor countries that, as a 

result, do not develop as fast they could. 

In terms of the latter, observational studies show that this effect cannot be very 

large and  (Clemens 2011; Docquier 2006) and could plausibly be positive (Biavaschi et 

al>, 2016) through various channels such as remittances, return migration or diaspora 

externalities. 

Remittances, on the other hand, clearly produce a very large effect: their overall 

size dwarfs all foreign aid flowing to developing countries roughly by a factor of four and 

accounts for more than a quarter of domestic GDP for some countries such as Tajikistan or 

Liberia). If we assume that capital is more productive in developing countries, where it is 

scarce, this impact should be positive. 

However, as has been the case for economics in general, political and institutions 

rose to greater prominence. In particular, there has been a rising strand of thought that 

Clemens and Pritchett (2016) label as the “new economic case for migration restrictions”. 

This case rests on the assumption that incoming migrants can affect (in this case, 

undermine) the productivity of the receiving country by “exporting” their sub-optimal 
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institutions or cultural norms. In other words, flows of immigrants “kill the goose that lays 

the golden eggs” of the very institutions and infrastructure that create the place premium 

in the first place. 

A good example of this line of argument can be seen in Borjas (2015), where an 

extension of the model underlying this exercise (described in greater detail in Section 6) 

with a model-free parameter that determines how much of the poor countries’ productivity 

is imported with migrants can potentially wipe out all the gains from open borders and even 

make the impact of migration on the world economy negative. Borjas then conjectures that 

countries endogenously choose those policies that are most beneficial for them and that 

this revealed preference should decrease our credence in the “trillion-dollar bill” scenarios.  

Although cross-sectional data (see Figure 12) do not show any relationship that 

would suggest strongly noticeable TFP-affecting externalities, Collier (2013) raises the 

hypothesis that the effects can be non-linear and take a long time to register. 
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Figure 13. Ratio of foreign born from low TFP countries and TFP growth, 1990 to 2011. Source: Clemens and 
Pritchett (2016) 

In a working paper, Clemens and Pritchett (2016) decompose this rather fuzzy issue 

into a more concrete parametrization that incorporates this potential non-linearity and 

determines the size of externality through as a function of the rate of transmission. I will 

use this setup to study the effect of externalities in a world where TFP is allowed to grow 

at different rates in Section 6. 

Finally, it is worth noting two things about this discussion: first, it seems likely that 

some of the important externalities (such as natives’ preference for homogeneity) would 

not register in economic productivity but might affect welfare. I propose a simple way to 

capture this effect in Section 6. Second, on a higher level, it is worth noting that this 

discussion is perhaps unfairly biased towards the potential negative externalities, despite 

the fact that there is relatively weak empirical evidence for them (e.g. Gochenour and 
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Nowrasteh (2014) find no evidence of immigration on public goods provision, which is a 

major hypothesized channel) and relatively good evidence for positive externalities, such 

as through improved trade networks (Aleksynska and Peri 2012). This is due to the greater 

political significance of these downward threats – additional evidence on positive effects 

of trade is unlikely to change many minds, whereas a better framework for thinking about 

nebulous but potentially important effects could be quite valuable. 

6.2 Modeling Externalities 

Borjas (2015) recognizes the relevance of this debate and models externalities as 

the fraction of poor countries’ low TFP that is imported by the immigrants. In particular, 

he defines a parameter λ such that 

(9) 𝛼𝛼 ∗𝑁𝑁= (1 − λ)𝛼𝛼𝑁𝑁+λ 𝛼𝛼𝑆𝑆 

Abstracting away from any positive model, he finds that the results are in fact very 

sensitive to the size of such externalities. Under the most pessimistic assumptions, the 

world GDP decreases by as much as 26%, caused by the fact that North’s productivity falls 

to South’s levels.  It therefore seems like a crucial consideration worth addressing. 
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Table 14. Gains from open borders with externalities in static Borjas model. Source: Borjas (2015) 

This parametrization is clearly a huge simplification to illustrate a high-level point. 

However, if we are interested in improving our knowledge about externalities from 

migration, there are easy improvements we can make. The most problematic assumption 

appears to be that the size of externality does not depend on the stock of migrants. 

Furthermore, it would be useful to have a background model that decomposes the fuzzy 

concept of an externality into convenient constituent parts. 

In what follows, I will focus specifically on externalities that decrease TFP, such 

as through decreased trust, sub-optimal provision of public goods, spread of productivity-

decreasing or incompatible cultural norms or through increased support for less competent 

populist representatives 

This dynamic model is well-equipped to capture these effects, since it can allow for 

gradual adjustment in the magnitude of spillover effects in line with the changes in stock 
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of unassimilated migrants. For TFP-affecting externalities, I borrow a framework 

developed in a working paper by (Clemens & Pritchett, 2016), which gives this rather 

abstract debate a more concrete parametrization. The model relies on three key parameters: 

(i) Transmission rate τ, which is defined as the proportion of the difference in 

productivity that is “imported by” migrants from Siuth. This rate is bounded 

by 0 < τ < 1. 

(ii) Assimilation rate a, which represents the fraction of immigrant stock in 

North that assimilates each year. By assumption, the only two states are 

“assimilated” and “unassimilated”. 

(iii) Congestion rate c, which allows for possible non-linearities in the 

relationship between the stock of unassimilated immigrants and externality 

size. 

Further, it is important to define the stock assimilated migrants recursively as 

(10) It = It-1+(a*St-1) 

and the stock of unassimilated migrants as the difference between the total stock of 

immigrants and the stock of assimilated immigrants. The proportion z of unassimilated 

migrants is then z = Z/LN.  

Having defined the parameters, we can now introduce the size of North’s 

productivity loss as 

(11)∆𝛼𝛼𝑁𝑁𝐿𝐿 = (𝛼𝛼𝑁𝑁𝐿𝐿 − 𝛼𝛼𝑆𝑆𝐿𝐿)
𝜏𝜏𝜏𝜏

1 − 𝐹𝐹𝜏𝜏
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In words, the effect on productivity loss in the North in year t is a product of the 

differences in productivities between the two regions (𝛼𝛼𝑁𝑁2016being normalized to 1), the 

transmission rate and the proportion of unassimilated migrants in North’s labor force, 

divided by the term 1-cz which allows for non-linear relationships. Without congestion 

effects, North’s productivity thus reduces to a weighted average of the two respective 

productivities. 

Note that this discussion aims to address potential downward effects on GWP gains. 

In fact, it is quite plausible that the overall externalities of immigration will be positive, as 

studies cited in the literature review show. Nevertheless, the potential upward shifts are not 

so policy-relevant. It is therefore worth bearing this built-in bias towards negative results 

in mind when interpreting the results. 

6.3 Parametrization 

 As noted in Section 3.4, the key parameters in the simulations of spillover effects 

of immigration are assimilation rate, transmission rate, and congestion effects. These are 

generally rather fuzzy concepts, but Clemens and Pritchett’s definition helps make them 

quite precise. 

Clemens and Pritchett use United States census data on immigrants from most of 

the poorest countries from which there are large immigrant stocks in the United States. 

They first estimate the transmission rate as a function of TFP differences and observed 

wage gaps for identically skilled workers, finding values ranging from 0.15 to 0.5. From 

the outside, this appears to be an overestimate, since it assumes that the immigrant is not 

only less productive, but she also makes everyone else around as productive as they are. I 
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will therefore err on the lower side of this spectrum, but also report values in the higher 

range 

Congestion rate is probably even higher to specify, but effects on TFP would 

probably already be much more observable, given current migrant stocks, if it were higher 

than 0.5. I will therefore use this as an upper bound. 

The baseline assimilation rate is 0.05, suggested by Clemens and Pritchett. 

The baseline scenario is specified by Pi = 1/70, North growth rate of 1% and South 

growth rate starting at 2.8% and decreasing linearly as the distance from the productivity 

frontier (as defined by the difference between GDP per capita) 

6.4 Results 

Before analyzing the gains and losses under various externality scenarios, it is both 

theoretically and politically to see the evolution of the stock of non-assimilated migrants 

itself. Figure 13 shows the proportion of North’s labor force that is not assimilated and its 

development over time under the Baseline growth scenario and two different assimilation 

rates a = 0.05 and a = 0.02. The greatest stocks of unassimilated migrants are seen in 2020’s 

and 2030’s, depending on the assimilation rate. The two relatively reasonable 

parametrizations produce very different patterns: under a 2% assimilation rate, full 

assimilation does not occur until the end of the simulation. In comparison, a = 0.05 results 

in full assimilation in 2050’s. 
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Figure 14. Percentage of North's labor force that is not assimilated 

To contrast this analysis with Borjas (2015), I use a no-growth scenario as a 

baseline. The dynamic aspect of this model allows us to study how these externality-caused 

losses accumulate over time. Interestingly, we see that even under the highest values of 

externalities which produce overall losses for GWP, the deepest valleys come around 2050, 

after which GWP starts picking up compared to the no-migration counterfactual. This is 

caused by the fact that the stocks of unassimilated migrants peak relatively early in the 

simulation, leaving the economy time to at least somewhat recover. 
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Externalities           

  

Transmission 
1%, No 

Congestion 

Transmission 
1%, High 

Congestion 

Transmission 
5%, Medium 

Congestion 

Transmission 
25%, 

Medium 
Congestion 

Transmission 
50%, High 

Congestion 
Gain 2030 16.9% 16.7% 10.7% -9.2% -20.7% 
Gain  2050 29.5% 28.8% 13.7% -16.8% -24.0% 
Gain 2080 40.5% 39.8% 20.9% -15.5% -23.5% 
Gain 2100 44.5% 43.6% 23.4% -15.2% -23.3% 
Discounted 23.0% 22.6% 12.4% -10.6% -18.4% 
Movers 1902.45 1900.11 1820.10 1285.23 953.46 

GWP 
                                                 
101,123,980  

                                                 
100,533,655  

                                                    
86,403,691  

                                                    
59,386,427  

                                                    
53,658,266  

Peak Externality 0.19% 0.23% 0.99% 4.02% 7.16% 
Wage loss North -28% -29% -37% -56% -62% 

Table 15. The Impact of externalities 

The key take-away from this exercise is clear: parameters of this model that cannot 

be clearly ruled out produce a staggering gap between the upper and lower bound of 

potential gains within this model. While the values that produces significant net GWP 

losses seem unlikely, they suggest that narrowing confidence intervals should be a top 

priority in the research agenda, since the effects are even greater than those of economic 

convergence. 

7. Conclusion 

How much better off would the world be if all restrictions on labor mobility were 

lifted? We are still very far from a satisfying answer. By extending the current debate into 

a dynamic setting, this paper tries to reduce our uncertainty about the importance of timing 

of such a change, as well as the speed of convergence between poor and rich countries. 
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While the precise conclusions drawn from this exercise crucially depend on one’s 

beliefs about the likely scenarios of global growth and speed of the migration process, the 

basic take-away is quite clear: our estimates of gains from open borders are very sensitive 

to the speed of migration and differences in growth rates. Therefore, it seems advisable to 

include these crucial considerations in future debates instead of referring to the “long-run” 

or ignoring the gradual process of the migration process altogether. Of course, not every 

model needs to incorporate every consideration (much like the one presented here omitted 

some key variables), but it seems valuable to bear the potential biases in mind when 

studying global migration. It is also hoped that the limited empirical analysis in this paper 

at least marginally helps in quantifying the uncertainty ranges on migration dynamics in a 

hypothetical open borders scenario, and that it draws additional attention to the crucial 

unknowns associated with externalities. 

On a higher level, I hope that this analysis can contribute to a nuanced debate of an 

important topic – one which tries to transcend ideological boundaries and other biases in 

search for the truth. 
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