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Motivation

NTMs are a major instrument of trade protection

own NTMs can protect wages and employment at home
foreign NTMs can de-protect wage and employment
prices may also be affected

I provide a quantification of the removal of NTMs for 16 Latin
American countries:

Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominican
Republic, Ecuador, Guatemala, Honduras, Mexico, Nicaragua, Peru,
Paraguay, El Salvador and Uruguay



Motivation

I explore different assumptions about the functioning of labor
markets:

fully flexible labor
immobile labor
imperfectly mobile labor

Not really a CGE



Impacts on Real Wages

Household welfare is real income xh

xh =
yh

P h

nominal income is wage income across members m:

yh =
∑
m

wh
m +Oh

price Index:
P = Πi(pi)

si

Standard approach in the literature: households as consumers
and as income earners: Deaton (1989)



Impacts on Real Wages

Welfare effect of a change in price pi (due to NTMs):

∂ lnxh

∂ ln pi
=

∑
m

φhm
∂wh

m

∂pi

pi
wh
m

− si

Counterfactual income distributions

xhpost = xhpre(1 + d lnxh)



Modeling Labor Markets

Major focus of this analysis: impacts depend on how labor
market work

fully flexible labor markets
fixed labor
imperfectly mobile labor
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2.4. Modelling labour income

The responses of wages to prices depend on the nature of the functioning 
of labour markets. For our purposes, we want to highlight here the role of 
the imperfections in labour markets that make workers imperfectly mo-
bile across sectors.

There are two extreme assumptions about labour markets that we can use 
to derive baseline predictions for our model. One extreme case is when 
factors of production are fully flexible across sectors and markets are in-
tegrated. The other extreme case is when, in contrast, factors are sec-
tor-specific and thus markets are segmented. An intermediate setting is 
one where factors are imperfectly mobile. We study each of these cases 
separately below.

Fully flexible labour markets

To better illustrate the mechanisms, consider an economy with two goods, 
good i and good j. These goods are produced with labour (L) and other fac-
tors (K). We will refer to these factors as capital, but they can also include 
other inputs such as land. Firms combine labour with capital (or land) with 

“technology” and produce output. Let pi and pj be the (domestic) prices of 
the goods and assume that both goods are traded in international markets. 
Let w be the wage rate and let r be the price of capital. Goods are produced 
under constant returns to scale.

In equilibrium, the price of the good equals its unitary production costs. 
If the cost functions are denoted by c i (w,r) and c j (w,r), then we have that  
pi = c i (w,r) and pj = c j (w,r). The equilibrium factor prices can be deter-
mined by inverting these equations. Graphically, we plot the pricing equa-
tions in the (w,r) space in figure 1. The curves represent the level set of 
the cost functions under variable input coefficients in production, that is, 
they represent combinations of w and r that generate the same unitary 
cost. The curves slope downward (a lower wage has to be matched with a 
higher rental rate of capital to stay in an isocost) and are convex (so that 
it is increasing costly to substitute one factor of production for the other). 
Firms take as given the international prices of the traded goods as well as 
the trade interventions (tariffs, NTMs, etc.) that a country chooses to im-
pose. Thus, domestic prices are considered exogenous. Given that these 
prices determine the level of the unitary production costs, and the condi-
tion that both goods are produced domestically determines w and r at the 
point in figure 1 where, given those prices, the two curves intersect. This 
is point 1 in the figure.

As drawn, figure 1 implicitly assumes that good i  is relatively more in-
tensive in labour than good j  (and, consequently, that good j  is relatively 
more intensive in capital than good i ). This implies that the cost func-
tion c i is flatter than the cost function c j. Consider now an increase in the 
price pi . This shifts the curve pi = c i (w,r) up. The new equilibrium, depict-
ed by point 2 in figure 1, implies a higher wage w and a lower rental rate 
for capital r .

This is the Stolper-Samuelson result. When the price of good i  increases, 
sector i  expands because it is more profitable to produce these goods. To 
expand, the sector needs both capital and labour, and relatively more la-
bour than capital (because, by assumption, it is the relatively labour-in-
tensive good). As the sector expands, it attracts labour and capital, which 
is released by the other, contracting sector (sector j ). However, since sec-
tor j  is relatively more intensive in K , it releases more capital relative to 
labour than sector i can absorb. Consequently, the wage increases, but the 
rental rate of capital decreases. The opposite happens when the price of 
the capital-intensive good j  increases. The price of capital r  increase, but 
wages w  decline. As an example, consider the food and beverages sector 
and suppose this sector is intensive in labour relative to capital. If a coun-
try removes non-tariff barriers on these goods, so that the domestic price 
of food and beverages decline, then wages are likely to decline, while the 
price of capital is likely to increase.

A similar logic can be applied to explore changes in the wages of skilled 
and unskilled workers. If sector i  is relatively more intensive in unskilled 
rather than skilled labour, then an increase in the price pi would case the 
wages of unskilled workers to increase and the wages of skilled workers to 

1
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r

Figure 1: Wage adjustment under flexible labour markets

wage elasticity = 0.8 (Porto, 2010)
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Imperfectly Mobile Labor

Work with Artuc, Chaudhuri and McLaren (AER, 2010) & Artuc,
Lederman and Porto (JIE, 2015)

there are N sectors in the economy
workers are initially in a sector earning wages wg

t

workers can move across sectors at a cost C
there are equilibrium inter-industry wage differences because of
moving costs
after a shock, workers reallocate until a new equilibrium is reached
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The graphical representation of the equilibrium is in figure 3. The curves 
represent the value of the marginal product of capital in each sector and 
the equilibrium return to capital is found at the intersection of the two 
curves (point 1). Wages are different across sectors (this model features in-
ter-industry wage differences). An increase in price pi causes the return to 
capital to increase in both sectors, wages to increase in sector i and wag-
es to decline to sector j (point 2). In contrast, an increase in price pj also 
causes the return to capital to increase in both sectors, but wages increase 
in sector j and decline in sector j.

Imperfectly mobile labour

We move now to study a model where labour is imperfectly mobile across 
sectors. The model resembles the specific factor Ricardo-Viner model, but 
unlike the version of the Ricardo-Viner model discussed above (with ei-
ther fully flexible or fully specific labour), labour is imperfectly mobile. 
Concretely, as in Artuc, Chaudhuri and McLaren (2010), there are costs to 
labour mobility. Workers face two types of mobility costs. There are com-
mon mobility costs, denoted by C, which capture frictions in the labour 
market such as firing and hiring costs, specific human capital, non-pecuni-
ary costs, re-tooling costs, etc. There are also idiosyncratic shocks, ε, that 
capture moving costs that are specific to the utility of each individual. As 
a result of this, labour is partially sector-specific and therefore the mod-
el features inter-industry wage differences in equilibrium. Consequently, 
each sector has a potentially different wage.

When a trade shock occurs in sector i, wages in all sectors change. We can 
illustrate how the model works with a diagrammatical representation of a 
two-sector economy, as in figure 4. As before, we plot the marginal prod-
uct of labour curves in each sector. The initial equilibrium labour allo-
cation (arbitrarily chosen) occurs at points 1 and 1’. Unlike the previous 
cases, this does not occur at the intersection of the curves. This equilibri-
um is consistent with intersectoral wage differences because of the pres-
ence of the mobility costs. 

If the price of good i increases, the value of the marginal product of labour 
employed in sector i also increases, resulting in a corresponding increase 
in sector i wages (point 2). For a given set of wages in sector j (point 1’), 
workers employed in sector j may decide to move. In a frictionless model, 
they could do that immediately, and would do so until wages are equalized 

across sectors. Here, faced with moving costs C and ε, workers need to calcu-
late whether those moving costs will be compensated for by the wage gains 
obtainable in the shocked sector. This triggers a dynamic response of labour.

On impact, the higher wages in sector i compared with fixed wages in sec-
tor j increase the inter-sectoral wage differences. As a result, some workers 
move from j to i. As they do so, wages in sector i start declining because 
of the larger supply of labour to the sector. By contrast, wages in sector 
j start to increase. The process continues, the economy moves along the 
marginal product of labour curve in sector i (from point 2 to point 3) and 
along the marginal product of labour curve in sector j (from point 1’ to 
point 3’). Points 3 and 3’ represent the new equilibrium. As in the initial 
equilibrium, the presence of labour mobility costs prevents wage equali-
zation across sectors.

In figure 4, at the initial equilibrium, wages in sector i (the sector that fac-
es the shock) are higher than wages in sector j. Figure 5 explores a case 
where the initial situation is reversed. In the pre-shock steady state equi-
librium, points 1 and 1’, wages in sector i are lower than wages in sector 
j. The responses of the economy are similar, but the intuition is slight-
ly different. When the price of good i increases, the sector becomes more 
profitable, labour is more productive and wages in sector i increase (point 
2). This reduces the wage differences, making sector i more attractive to 
workers in sector j. As a consequence, workers move from j to i, and the 
economy moves to a new equilibrium (points 3 and 3’).

Figure 4: Wage adjustment and imperfect labour mobility
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time-varying elasticities from model simulation



Price Changes: Own NTMs

Simple (very) procedure to calculate price changes:

consider good i facing non-tariff measures NTMi

transform NTMi into ad-valorem tni
all this (NTMs data, ad-valorem equivalent) are in Kee, Nicita,
Olarreaga (EJ, 2009)
allow for a full pass-through assumption

pi = p∗i (1 + tni )

Thus, the price change is

d ln pi = − tni
1 + tni



Price Changes: Foreign NTMs

For foreign NTMs, need (even) more structure:

international price is p∗i and ad-valorem equivalent of foreign NTMs
is t∗i
assume bilateral preferences
assume exporters rip the arbitrage opportunities

Pre-preference, the producer price is p∗i
Post-preference, it is p∗i (1 + t∗i )

Thus, the price change is

d ln pi =
t∗i

1 + t∗i
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bilateral preferences with their trade partners and that they are small in 
world trade. Our assumptions imply that we can approximate the changes 
in the domestic price one to one with the change in foreign market access 
(i.e., the change in tariffs abroad is directly reflected in domestic prices).

To see how this works, consider for instance the NTMs imposed by the rest 
of the world on Latin American exports. Let t*i be the ad valorem equiv-
alent corresponding to these NTMs. If, as before, p*i is the international 
price of these goods, the domestic prices in the world are, on average, pi = 
p*i  (1 + t*i ). Note, however, that an exporter only receives p*i . Ceteris par-
ibus, if NTMs were eliminated world-wide, then the exporter price would 
not change unless p*i changes – thus the need of a global model as in 
Hoekman and Olarreaga (2007). Assume instead that the world gives a 
given Latin American country preferential access to its markets, meaning 
that this Latin American country can sell in the United States of America 
without facing NTMs, while the rest of the world does face them. Then, an 
exporter would be able to collect the full domestic price pi (assuming ar-
bitrage opportunities go to the exporter). As a result, the price change en-
joyed by Latin American exporters having preferential market access is:

(11)          .

We illustrate the price changes of own and rest of the world NTMs on 
Latin America. We cover all the countries with household survey data 
that will be the focus of our welfare analysis in section 4. Since we are ex-
ploring an aggregate category, food and beverages, which includes many 
different subcategories at Harmonized System (HS) HS06, we follow the 
aggregation procedure described in Nicita, Olarreaga and Porto (2014). In 
short, the tariff on food and beverages is a weighted average of the tar-
iffs on HS06 goods belonging to food and beverages, using relative im-
ports and import demand elasticities (Kee, Nicita and Olarreaga, 2009) as 
weights.

Table 1 shows the results. For each country, we show the average level of 
NTMs and the price change of food and beverages caused by their remov-
al, both at home (columns 1 and 2) and abroad (columns 3 and 4). The re-
moval of own NTMs causes prices to decline depending on the extent of 
the NTMs. In Paraguay and Guatemala, with average NTMs of 37.8 and 
36 per cent, respectively, prices decline by 27.45 and 26.5 per cent. In oth-
er instances, the price changes are fairly small, around 1 per cent. The re-
moval of NTMs in the rest of world would cause prices to increase. As 
expected, since we are working with total worldwide NTMs, there is less 
heterogeneity in the level of average NTMs and in the price changes. The 
smallest price increase is of about 10 per cent (in the Plurinational State 
of Bolivia and Ecuador) while the highest price increase, in Uruguay, is of 
about 28 per cent.

id pln –=
*t i

*t i1+

Table 1: Price Changes of Food and Beverages from NTM removal Latin America

 Own NTMs MA NTMs

 
NTM

Price
Change

NTM
Price

Change

Argentina 7.10 -6.63 19.50 16.32

Bolivia (Plurinational State of) 19.56 -16.36 12.28 10.94

Brazil 20.84 -17.25 22.11 18.11

Chile 17.21 -14.68 19.25 16.14

Colombia 30.53 -23.39 22.21 18.17

Costa Rica 0.74 -0.73 15.32 13.28

Dominican Republic – – 12.45 11.07

Ecuador – – 11.55 10.35

Guatemala 36.06 -26.50 13.11 11.59

Honduras 7.18 -6.70 20.89 17.28

Mexico 26.13 -20.72 19.94 16.62

Nicaragua 29.63 -22.86 13.94 12.23

Peru 22.49 -18.36 17.76 15.08

Paraguay 37.84 -27.45 16.51 14.17

El Salvador 1.33 -1.31 20.59 17.07

Uruguay 25.84 -20.53 38.99 28.05

Source: Author’s calculations 
Note: price equivalent of NTMs and associated price change.
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the long term, they decline by 3.2 per cent (for average mobility costs), by 
1 per cent in Colombia and by 2 per cent in Argentina. These results are 
all relative to the baseline, pre-shock wages.

Another important result is the general equilibrium responses of wages 
across sectors. In the fully inflexible economy, wages react in food and 
beverages but remain unchanged in all other sectors. In the fully flexible 
economy, wages decline by 8 per cent economy-wide (for all sectors). In 
the imperfect mobility case, wage responses are observed in all sectors (as 
in the fully flexible model) but they are heterogeneous. In fact, nominal 
wages also decline in other traded manufactures but they increase in the 
non-traded sector. This is due to general equilibrium adjustments. There 
are two adjustments taking place in this model. First, as workers move, ce-
teris paribus, sectoral labour supply and equilibrium wages change. This 
effect tends to reduce nominal wages across sectors (or leave nominal wag-
es constant, but nominal wages would decline in at least one sector – the 
ones receiving the inflow of workers from food and beverages). Second, 
as the trade shock hits, national income changes and aggregate demand 
changes as well. For traded sectors, this is irrelevant because we are as-
suming fixed international prices. But the price of the non-traded sector 
necessarily adjusts. These prices can go up or down, depending on how na-
tional income is affected and how consumers allocate their budgets. If the 
non-traded price goes up, nominal wages in the non-traded sector would 
increase, attracting workers. If the non-traded price goes down, nominal 
wages would decline. In the estimated responses, as food and beverages 
workers move and as non-traded prices adjust, we find that the nominal 
wage in the other traded manufacturing sector declines (as suggested by 
the first general equilibrium effect described above). However, the nominal 
wage in the non-traded sector increases because, in these cases, the prices 
of non-traded goods are increasing in equilibrium. These responses, how-
ever, are smaller than the direct responses of wages in food and beverag-
es. This is especially so in the longer term, when the economy fully adjusts.

4 Welfare effects using household surveys

Once the different pieces of the model are estimated, pre- and post-shock 
income distributions can be calculated. The statistical tools of welfare eco-
nomics can be deployed to compare those distributions. 

We begin with a brief description of the distribution of income in the coun-
tries under study. We estimate kernel densities of log per capita income 
and find that distribution of the logarithm of household per capita income 

has a conventional bell shape. The distributions of the Plurinational State 
of Bolivia, Brazil, Chile, Colombia and Nicaragua are slightly right-skewed 
while those of Argentina, Guatemala, Honduras and El Salvador are mar-
ginally left-skewed. Practically all of these distributions have a higher 
peak than the corresponding normal distribution with the same mean and 
standard deviation. These are standard features of the income distribution 
in developing countries.

In table 3, we report a few basic statistics that describe the composition of 
the Latin American labour market. Brazil is by far the largest country with 
nearly 47 million households, followed by Mexico with 23 million house-
holds. The fraction of workers employed in food and beverages is close to 
10 per cent in most countries. Around 5 per cent of workers are employed 
in other manufactures while the non- tradables sector employs the grand 
majority of workers (close to 85 per cent).

Table 3: Descriptive Statistics Latin America Household Surveys

Employment Shares Income Shares
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Argentina 5569120 0.115 0.030 0.855 0.128 0.031 0.841

Bolivia 
(Plurinational 
State of)

1004421 0.000 0.165 0.835 0.000 0.138 0.862

Brazil 47566676 0.117 0.022 0.861 0.136 0.019 0.845

Chile 3515380 0.099 0.036 0.866 0.107 0.028 0.865

Colombia 7040891 0.115 0.039 0.846 0.115 0.029 0.855

Costa Rica 1001920 0.105 0.037 0.858 0.106 0.038 0.857

Dominican 
Republic

2022494 0.123 0.033 0.844 0.121 0.036 0.843

Ecuador 2922155 0.082 0.028 0.890 0.069 0.025 0.907

El Salvador 1418031 0.114 0.054 0.832 0.112 0.049 0.839

Guatemala 2327407 0.097 0.038 0.865 0.101 0.038 0.860

Honduras 1312746 0.103 0.057 0.840 0.132 0.057 0.812

Mexico 23122440 0.132 0.052 0.816 0.151 0.046 0.804

Nicaragua 943351 0.083 0.058 0.859 0.086 0.040 0.874

Paraguay 1175343 0.087 0.026 0.887 0.103 0.026 0.871

Peru 5808399 0.074 0.018 0.908 0.108 0.042 0.851

Uruguay 572627 0.098 0.042 0.860 0.085 0.037 0.879

Source: Author’s calculations
Note: summary statistics from Household Surveys.
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We now turn to the description of the average welfare effects under dif-
ferent labour market scenarios. Table 4 describes the effects of the trade 
shocks with fully inflexible labour markets. In this framework, when a 
country lifts its own NTMs on food and beverages, workers belonging to 
this sector suffer a nominal wage reduction due to the fall in the domes-
tic price of food and beverages (which reduced the value of the margin-
al product of labour in the sector).  However, the fall in the price of food 
and beverages also generates a rise in the real income of those employed 
in all sectors. The first column shows that workers of the food and bever-
ages sector suffer from a sizeable net reduction in their real wages (net-
ting out both of these effects). For example, this reduction is greater than 
10 per cent in 10 of the 14 countries. However, the effect on consumption 
prices applies to all workers and the aggregate effect could be positive. In 
fact, the second and third columns of table 4 show that the fall in food and 
beverages consumption prices more than compensates for the welfare im-
pacts of the lower wages in the food and beverages sector and households 
are on average better off without protection.

Column 4 of table 4 shows that workers in the food and beverages sector 
enjoy considerable increases in their real income when the rest of world 
lifts its NTMs on the country’s food and beverages products. This rise is 
over 10 per cent in all countries, the average impact is of about 15.4 per 
cent. These are sizeable impacts. However, since the wages in other sec-
tors do not change and the food and beverages sector employs a small 
share of all workers, the average effect at the household level is markedly 
lower. In fact, the mean household per capita income grows by less than 
1 per cent in all countries except for the Plurinational State of Bolivia (1.9 
per cent), Mexico (1.2 per cent) and Uruguay (1.2 per cent).

Table 5 shows the results of the simulation under fully flexible labour 
markets. Columns 1–3 show that a reduction in own NTMs leads to a gen-
eralized fall in real income. Moreover, this fall in real income is often 
quantitatively large: the average effect across countries is a decline in 
real income of 7.7 per cent. There is heterogeneity, clearly. The lowest 
loss is -0.6 per cent (El Salvador) and the highest losses are observed in 
Guatemala (12.4 per cent) and Peru (12.8 per cent). These results occur be-
cause lower prices in food and beverages now lower wages in all sectors 
(compared to the fully inflexible labour market case). In contrast, columns 
4–6 show that there are substantial and generalized increases in wages in 
all countries when the rest of the world lowers its NTMs. This is because 
of higher wages.

Table 4: Trade Shocks with Fully-Inflexible Labor Markets Latin America
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Argentina -4.77 1.66 1.64 16.32 0.49 0.53

Bolivia 
(Plurinational 
State of)

-10.93 2.64 2.61 10.94 1.87 1.89

Brazil -11.52 5.33 5.33 18.11 0.41 0.41

Chile -11.70 2.45 2.45 16.14 0.58 0.58

Colombia -15.97 6.62 6.60 18.17 0.61 0.63

Costa Rica -0.60 0.11 0.10 13.28 0.50 0.53

Dominicana 11.07 0.39 0.39

Ecuador 10.35 0.30 0.30

Guatemala -17.70 7.57 7.45 11.59 0.54 0.59

Honduras -4.47 1.99 1.97 17.28 0.61 0.65

Mexico -13.84 5.45 5.44 16.62 1.14 1.15

Nicaragua -15.27 6.48 6.47 12.23 0.60 0.60

Paraguay -12.26 5.22 5.22 15.08 0.72 0.72

Peru -18.34 8.32 8.32 14.17 0.41 0.41

El Salvador -0.88 0.41 0.41 17.07 0.36 0.36

Uruguay -13.72 5.94 5.93 28.05 1.19 1.21

Source: Author’s calculations
Note: summary statistics from Household Surveys.

Table 3 also shows that systematic differences between the employment 
share of each sector and its corresponding income share are difficult to 
identify. The share of the food and beverages sector in employment tends 
to be slightly smaller than in income while the opposite holds for the 
other manufactures sector. Nevertheless the differences are quantitative-
ly small. The non-tradables sector seems to have the largest differences 
between both shares, though its share in employment is neither system-
atically larger nor smaller than in income. In general, employment and in-
come give a similar view of the relevance and size of each sector.
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Finally, tables 6, 7 and 8 show the dynamics of the impact of the trade 
shocks when the labour market is imperfectly mobile. For example, the 
first columns of these tables show that when a country lifts its non-tariff 
barriers in food and beverages the workers in this sector suffer a sizeable 
welfare loss in the short term (table 6), which is diluted in the medium 
term (table 7) and even becomes positive after 20 years (table 8). The sec-
ond and third columns of these tables show that the short-term impact 
of this trade shock is positive at the household level, though it does not 
evolve monotonically over time. What is more, the differences in house-
hold welfare between tables 6 and 8 are small, leading to the conclusion 
that the bulk of welfare gain due to the reduction in a country’s own 
NTMs is realized within the first years of adjustment.

Table 5: Trade Shocks with Fully-Flexible Labor Markets Latin America
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Argentina -3.45 -3.12 -3.45 13.05 12.24 13.05

Bolivia 
(Plurinational 
State of)

-7.66 -7.53 -7.66 8.75 8.67 8.75

Brazil -8.07 -8.07 -8.07 14.49 14.49 14.49

Chile -8.77 -8.77 -8.77 12.91 12.91 12.91

Colombia -11.30 -10.85 -11.30 14.54 14.19 14.54

Costa Rica -0.45 -0.42 -0.45 10.63 10.05 10.63

Dominicana 8.86 8.85 8.86

Ecuador 8.28 8.17 8.28

Guatemala -12.40 -10.52 -12.40 9.27 8.45 9.27

Honduras -3.14 -2.83 -3.14 13.82 13.03 13.82

Mexico -9.70 -9.58 -9.70 13.30 13.21 13.30

Nicaragua -10.70 -10.66 -10.70 9.79 9.77 9.79

Paraguay -8.59 -8.51 -8.59 12.07 11.99 12.07

Peru -12.85 -12.85 -12.85 11.34 11.34 11.34

El Salvador -0.61 -0.61 -0.61 13.66 13.66 13.66

Uruguay -9.61 -9.39 -9.61 22.44 22.15 22.44

Table 6: Trade Shocks with Imperfect Labor Markets (t=1) Latin America
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Argentina -3.60 1.46 1.43 13.44 0.97 1.06

Bolivia 
(Plurinational 
State of)

-6.66 1.10 1.04 8.08 2.90 2.94

Brazil -7.02 3.62 3.62 13.38 2.21 2.21

Chile -9.17 1.95 1.95 13.36 1.14 1.14

Colombia -11.90 5.50 5.45 15.01 1.49 1.52

Costa Rica -0.42 0.10 0.09 9.94 0.66 0.83

Dominicana 8.18 1.46 1.46

Ecuador 7.85 1.45 1.49

Guatemala -14.52 4.97 4.63 10.20 1.67 1.82

Honduras -2.73 1.38 1.28 12.77 2.18 2.45

Mexico -8.43 3.91 3.87 12.29 2.38 2.41

Nicaragua -9.30 4.56 4.55 9.04 1.62 1.63

Paraguay -7.47 3.26 3.22 11.15 2.33 2.36

Peru -11.17 5.23 5.23 10.47 2.00 2.00

El Salvador -0.53 0.24 0.24 12.62 2.49 2.49

Uruguay -8.36 3.85 3.77 20.73 4.05 4.16

Source: Author’s calculations
Note: welfare effects of the elimination of own and rest of the world NTMs on Food and Beverages.
The results are in percent of household (per capita) income.

Source: Author’s calculations
Note: welfare effects of the elimination of own and rest of the world NTMs on Food and Beverages.
The results are in percent of household (per capita) income.

Column 4 of Table 6 shows that when the rest of the world lifts its NTMs, 
workers in the F&B sector have large welfare gains. However, as in 
the previous case, this short term impact is mitigated over time (Table 
7). However, it is still positive in the long-run, after 20 years (Table 8). 
Columns 5 and 6 of these tables show a pattern similar to the one de-
scribed just above: the average effect is positive and, for most countries, 
does not change much over time.
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Finally, tables 6, 7 and 8 show the dynamics of the impact of the trade 
shocks when the labour market is imperfectly mobile. For example, the 
first columns of these tables show that when a country lifts its non-tariff 
barriers in food and beverages the workers in this sector suffer a sizeable 
welfare loss in the short term (table 6), which is diluted in the medium 
term (table 7) and even becomes positive after 20 years (table 8). The sec-
ond and third columns of these tables show that the short-term impact 
of this trade shock is positive at the household level, though it does not 
evolve monotonically over time. What is more, the differences in house-
hold welfare between tables 6 and 8 are small, leading to the conclusion 
that the bulk of welfare gain due to the reduction in a country’s own 
NTMs is realized within the first years of adjustment.

Table 5: Trade Shocks with Fully-Flexible Labor Markets Latin America
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Argentina -3.45 -3.12 -3.45 13.05 12.24 13.05

Bolivia 
(Plurinational 
State of)

-7.66 -7.53 -7.66 8.75 8.67 8.75

Brazil -8.07 -8.07 -8.07 14.49 14.49 14.49

Chile -8.77 -8.77 -8.77 12.91 12.91 12.91

Colombia -11.30 -10.85 -11.30 14.54 14.19 14.54

Costa Rica -0.45 -0.42 -0.45 10.63 10.05 10.63

Dominicana 8.86 8.85 8.86

Ecuador 8.28 8.17 8.28

Guatemala -12.40 -10.52 -12.40 9.27 8.45 9.27

Honduras -3.14 -2.83 -3.14 13.82 13.03 13.82

Mexico -9.70 -9.58 -9.70 13.30 13.21 13.30

Nicaragua -10.70 -10.66 -10.70 9.79 9.77 9.79

Paraguay -8.59 -8.51 -8.59 12.07 11.99 12.07

Peru -12.85 -12.85 -12.85 11.34 11.34 11.34

El Salvador -0.61 -0.61 -0.61 13.66 13.66 13.66

Uruguay -9.61 -9.39 -9.61 22.44 22.15 22.44

Table 6: Trade Shocks with Imperfect Labor Markets (t=1) Latin America
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Argentina -3.60 1.46 1.43 13.44 0.97 1.06

Bolivia 
(Plurinational 
State of)

-6.66 1.10 1.04 8.08 2.90 2.94

Brazil -7.02 3.62 3.62 13.38 2.21 2.21

Chile -9.17 1.95 1.95 13.36 1.14 1.14

Colombia -11.90 5.50 5.45 15.01 1.49 1.52

Costa Rica -0.42 0.10 0.09 9.94 0.66 0.83

Dominicana 8.18 1.46 1.46

Ecuador 7.85 1.45 1.49

Guatemala -14.52 4.97 4.63 10.20 1.67 1.82

Honduras -2.73 1.38 1.28 12.77 2.18 2.45

Mexico -8.43 3.91 3.87 12.29 2.38 2.41

Nicaragua -9.30 4.56 4.55 9.04 1.62 1.63

Paraguay -7.47 3.26 3.22 11.15 2.33 2.36

Peru -11.17 5.23 5.23 10.47 2.00 2.00

El Salvador -0.53 0.24 0.24 12.62 2.49 2.49

Uruguay -8.36 3.85 3.77 20.73 4.05 4.16

Source: Author’s calculations
Note: welfare effects of the elimination of own and rest of the world NTMs on Food and Beverages.
The results are in percent of household (per capita) income.

Source: Author’s calculations
Note: welfare effects of the elimination of own and rest of the world NTMs on Food and Beverages.
The results are in percent of household (per capita) income.

Column 4 of Table 6 shows that when the rest of the world lifts its NTMs, 
workers in the F&B sector have large welfare gains. However, as in 
the previous case, this short term impact is mitigated over time (Table 
7). However, it is still positive in the long-run, after 20 years (Table 8). 
Columns 5 and 6 of these tables show a pattern similar to the one de-
scribed just above: the average effect is positive and, for most countries, 
does not change much over time.
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Table 7: Trade Shocks with Imperfect Labor Markets (t=3) Latin America
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Argentina -0.82 1.50 1.50 6.59 0.86 0.88

Bolivia 
(Plurinational 
State of)

-2.58 1.96 1.91 5.36 2.32 2.35

Brazil -2.72 3.37 3.37 8.87 2.47 2.47

Chile -5.99 1.94 1.94 9.87 1.15 1.15

Colombia -7.33 5.45 5.41 11.46 1.52 1.56

Costa Rica -0.31 0.10 0.09 7.95 0.67 0.83

Dominicana 5.42 1.57 1.57

Ecuador 6.19 1.47 1.50

Guatemala -4.63 5.15 4.88 5.87 1.59 1.71

Honduras -1.06 1.34 1.24 8.46 2.29 2.54

Mexico -3.27 3.80 3.76 8.14 2.47 2.50

Nicaragua -3.60 4.32 4.31 5.99 1.75 1.76

Paraguay -2.90 3.29 3.26 7.39 2.31 2.33

Peru -4.33 5.10 5.10 6.94 2.07 2.07

El Salvador -0.21 0.24 0.24 8.36 2.52 2.52

Uruguay -3.24 3.80 3.73 13.74 4.12 4.21

Table 8: Trade Shocks with Imperfect Labor Markets (t=20) Latin America
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Argentina 0.39 1.49 1.47 3.61 0.91 0.96

Bolivia 
(Plurinational 
State of)

1.81 2.73 2.68 2.42 1.81 1.84

Brazil 1.91 3.16 3.16 4.00 2.69 2.69

Chile 1.74 2.00 2.00 1.37 1.07 1.07

Colombia 4.67 5.45 5.41 2.13 1.52 1.55

Costa Rica 0.07 0.10 0.09 1.15 0.63 0.76

Dominicana 2.45 1.66 1.66

Ecuador 1.83 1.52 1.55

Guatemala 2.38 5.30 5.11 2.81 1.53 1.61

Honduras 0.74 1.31 1.21 3.82 2.36 2.62

Mexico 2.30 3.78 3.75 3.68 2.48 2.51

Nicaragua 2.53 4.18 4.17 2.71 1.83 1.83

Paraguay 2.04 3.31 3.28 3.33 2.29 2.31

Peru 3.04 4.95 4.95 3.13 2.15 2.15

El Salvador 0.15 0.24 0.24 3.78 2.60 2.60

Uruguay 2.28 3.76 3.69 6.20 4.18 4.27

Source: Author’s calculations
Note: welfare effects of the elimination of own and rest of the world NTMs on Food and Beverages.
The results are in percent of household (per capita) income.

Source: Author’s calculations
Note: welfare effects of the elimination of own and rest of the world NTMs on Food and Beverages.
The results are in percent of household (per capita) income.

5 Conclusions

NTMs are an important component of trade policy in many countries. 
There are numerous types of NTMs and they are often quantitatively 
sizeable. In this context, the measurement of the impacts of those NTMs 
on wages, employment and household well-being becomes relevant not 
only from a purely research perspective but also, and probably more 

importantly, from a policy perspective. In this paper, we have followed 
the methods and techniques discussed in Porto (2016) to quantify the po-
tential implications of the removal of NTMs on real wages and on house-
hold welfare for a wide set of Latin American economies. Overall, the 
analysis shows that NTMs can indeed have important labour market re-
percussions and that the functioning of labour markets can lead to heter-
ogeneous and different responses for workers in different sectors. While 
the analysis here is illustrative, it provides tools and results that can be a 
useful guide to the evaluation of NTMs policies.
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Table 7: Trade Shocks with Imperfect Labor Markets (t=3) Latin America
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Argentina -0.82 1.50 1.50 6.59 0.86 0.88

Bolivia 
(Plurinational 
State of)

-2.58 1.96 1.91 5.36 2.32 2.35

Brazil -2.72 3.37 3.37 8.87 2.47 2.47

Chile -5.99 1.94 1.94 9.87 1.15 1.15

Colombia -7.33 5.45 5.41 11.46 1.52 1.56

Costa Rica -0.31 0.10 0.09 7.95 0.67 0.83

Dominicana 5.42 1.57 1.57

Ecuador 6.19 1.47 1.50

Guatemala -4.63 5.15 4.88 5.87 1.59 1.71

Honduras -1.06 1.34 1.24 8.46 2.29 2.54

Mexico -3.27 3.80 3.76 8.14 2.47 2.50

Nicaragua -3.60 4.32 4.31 5.99 1.75 1.76

Paraguay -2.90 3.29 3.26 7.39 2.31 2.33

Peru -4.33 5.10 5.10 6.94 2.07 2.07

El Salvador -0.21 0.24 0.24 8.36 2.52 2.52

Uruguay -3.24 3.80 3.73 13.74 4.12 4.21

Table 8: Trade Shocks with Imperfect Labor Markets (t=20) Latin America
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Argentina 0.39 1.49 1.47 3.61 0.91 0.96

Bolivia 
(Plurinational 
State of)

1.81 2.73 2.68 2.42 1.81 1.84

Brazil 1.91 3.16 3.16 4.00 2.69 2.69

Chile 1.74 2.00 2.00 1.37 1.07 1.07

Colombia 4.67 5.45 5.41 2.13 1.52 1.55

Costa Rica 0.07 0.10 0.09 1.15 0.63 0.76

Dominicana 2.45 1.66 1.66

Ecuador 1.83 1.52 1.55

Guatemala 2.38 5.30 5.11 2.81 1.53 1.61

Honduras 0.74 1.31 1.21 3.82 2.36 2.62

Mexico 2.30 3.78 3.75 3.68 2.48 2.51

Nicaragua 2.53 4.18 4.17 2.71 1.83 1.83

Paraguay 2.04 3.31 3.28 3.33 2.29 2.31

Peru 3.04 4.95 4.95 3.13 2.15 2.15

El Salvador 0.15 0.24 0.24 3.78 2.60 2.60

Uruguay 2.28 3.76 3.69 6.20 4.18 4.27

Source: Author’s calculations
Note: welfare effects of the elimination of own and rest of the world NTMs on Food and Beverages.
The results are in percent of household (per capita) income.

Source: Author’s calculations
Note: welfare effects of the elimination of own and rest of the world NTMs on Food and Beverages.
The results are in percent of household (per capita) income.

5 Conclusions

NTMs are an important component of trade policy in many countries. 
There are numerous types of NTMs and they are often quantitatively 
sizeable. In this context, the measurement of the impacts of those NTMs 
on wages, employment and household well-being becomes relevant not 
only from a purely research perspective but also, and probably more 

importantly, from a policy perspective. In this paper, we have followed 
the methods and techniques discussed in Porto (2016) to quantify the po-
tential implications of the removal of NTMs on real wages and on house-
hold welfare for a wide set of Latin American economies. Overall, the 
analysis shows that NTMs can indeed have important labour market re-
percussions and that the functioning of labour markets can lead to heter-
ogeneous and different responses for workers in different sectors. While 
the analysis here is illustrative, it provides tools and results that can be a 
useful guide to the evaluation of NTMs policies.



Final Remarks

Use NTMs data in models of labor markets to illustrate potential
impacts

Results are very sensitive to the assumptions about labor markets

For own NTMs:

large impacts on affected sector, especially in fixed labor model
smaller but widespread effects in the fully flexible model
intertemporal effects in the imperfect mobility model

Foregin NTMs can generate even larger effects

Improved model (the “Global Model”): Multicountry model of
trade with labor market frictions

Better modeling of NTMs and price changes

Other impacts (standards, quality)


