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Liberal trade policy and food insecurity across the income 
distribution: an observational analysis in 132 countries, 
2014–17
Pepita Barlow, Rachel Loopstra, Valerie Tarasuk, Aaron Reeves

Summary
Background Eradicating food insecurity is necessary for achieving global health goals. Liberal trade policies might 
increase food supplies but how these policies influence individual-level food insecurity remains uncertain. We aimed 
to assess the association between liberal trade policies and food insecurity at the individual level, and whether this 
association varies across country-income and household-income groups.

Methods For this observational analysis, we combined individual-level data from the Food and Agricultural 
Organization of the UN with a country-level trade policy index from the Konjunkturforschungsstelle Swiss Economic 
Institute. We examined the association between a country’s trade policy score and the probability of individuals 
reporting moderate-severe or severe food insecurity using regression models and algorithmic weighting procedures. 
We controlled for multiple covariates, including gross domestic product, democratisation level, and population size. 
Additionally, we examined heterogeneity by country and household income.

Results Our sample comprised 460 102 individuals in 132 countries for the period of 2014–17. Liberal trade policy was 
not significantly associated with moderate-severe or severe food insecurity after covariate adjustment. However, among 
households in high-income countries with incomes higher than US$25 430 per person per year (adjusted for purchasing 
power parity), a unit increase in the trade policy index (more liberal) corresponded to a 0·07% (95% CI –0·10 to –0·04) 
reduction in the predicted probability of reporting moderate-severe food insecurity. Among households in the lowest 
income decile (<$450 per person per year) in low-income countries, a unit increase in the trade policy index was 
associated with a 0·35% (0·06 to 0·60) increase in the predicted probability of reporting moderate-severe food insecurity.

Interpretation The relationship between liberal trade policy and food insecurity varied across countries and 
households. Liberal trade policy was predominantly associated with lower food insecurity in high-income countries 
but corresponded to increased food insecurity among the world’s poorest households in low-income countries.
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Introduction
Food insecurity is a root cause of many of today’s most 
pressing global health challenges and prevents millions of 
individuals from reaching their full social and economic 
potential.1 Food insecurity has serious and long lasting 
effects on health and can result in malnutrition, wasting, 
and premature mortality.2,3 Even in contexts where these 
severe outcomes are rare, food insecurity is associated with 
a higher risk of cardiovascular disease, poor mental health, 
and poor management of long-term health conditions.4–9 
And yet, the world is facing a series of challenges to 
eradicating food insecurity. The proportion of the global 
population with chronic food deprivation declined sub-
stantially in 2005–15, from 14·5% in 2005 to 10·6% in 
2015.10 However, this downward trend has stalled, and the 
COVID-19 pandemic, climate change, population growth, 
and declining biodiversity might undermine the previous 
progress.11

Eradicating food insecurity is, therefore, a key priority 
in the global health agenda. The UN’s Sustainable 

Development Goals (SDGs), adopted by 193 countries in 
September, 2015, called on countries to “end hunger” and 
“achieve food security” (SDG 2) by 2030.12 Food security 
exists “when all people, at all times, have physical, social, 
and economic access to sufficient, safe, and nutritious 
food” and thus it is also essential to ensuring healthy 
lives for all (SDG 3).13 Achieving this will require 
concerted action to address the complex determinants 
of food insecurity, and international organisations have 
long promoted liberal trade policy as one effective 
approach.14–16

However, theoretical and empirical studies to date 
have reached divergent conclusions about the relation-
ship between liberal trade policy and food insecurity.15,16 
Liberal trade policy typically affects multiple sectors 
and can positively or negatively influence individual food 
insecurity through changes to food supplies, prices, and 
affordability. For example, research indicates that liberal 
trade policy in the food and agricultural sectors can 
increase access to food imports, lower food prices, smooth 
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domestic food supply volatility, and expand domestic food 
production.17–19 Liberal policy in other sectors might also 
reduce food insecurity through increased wages and 
employment.15 Yet a resurgence of anti-trade politics in 
the USA and Europe has generated renewed interest in 
which socioeconomic groups benefit from liberal trade 
policy and whether disad vantaged socioeconomic groups 
have long-term losses.20 However, little is known about 
distributional differences in the effects of trade policy on 
food insecurity.21,22

Socioeconomic conditions exert a strong influence 
on food security, and thus some argue that liberal trade 
policies spanning multiple sectors might have varying 
effects on food insecurity among different groups 

according to whether and how their socioeconomic 
circumstances differ. For example, research indicates that 
high-income countries generally benefit economically 
from liberal trade policies but some lower-income 
countries do not yield increased trade flows and income 
growth from these policies because of labour market 
rigidities, weak property rights, and poor infrastructure.23 
The economic effects of trade can also vary within 
countries. Increased competition and falling prices for 
some goods has resulted in increased wages for some 
individuals but lower wages and job losses for others 
working in the least competitive firms or sectors.24,25

Therefore, liberal trade policies spanning multiple 
sectors might reduce food insecurity in some contexts, but 

Research in context

Evidence before this study 
We searched Scopus, Google Scholar, and PubMed for studies 
published in English up to Dec 18, 2018, investigating the 
relationship between liberal trade policy and food insecurity 
using the search terms “trade policy”, “trade reforms”, “trade 
liberalization”, “nutrition”, “food security”, and “food 
insecurity” applied to keywords, abstracts, and titles. We also 
examined the bibliographies of existing reviews of trade policy, 
nutrition, and health for additional studies. Our searches 
identified divergent hypotheses about the nature and expected 
direction of trade policy effects on food insecurity. Additionally, 
varying methods of conceptualising and ultimately measuring 
both trade policy and food insecurity have produced different 
findings. Studies have predominantly used country-level food 
insecurity proxies (eg, food supply and famines) or did not 
correct for potential trade policy covariates (eg, gross domestic 
product). Other studies identified increased food supplies and 
reduced food price volatility in response to agricultural trade 
liberalisation. These studies might not capture food insecurity 
outcomes in response to cross-sector trade liberality, because 
availability, supplies, and prices at the local or aggregate level 
might not translate into consumption. Furthermore, the 
socioeconomic consequences of liberal trade policy can have 
varying effects on food budgets and access across different 
country-income and household-income groups. We did not 
identify any studies that did a systematic global analysis of the 
relationship between cross-sector liberal trade policy and 
individual-level food insecurity outcomes in different 
household-income and country-income groups.

Added value of this study 
We combined novel data and methods to undertake the first 
systematic analysis, to our knowledge, of the relationship 
between liberal trade policies and probability of individuals 
reporting food insecurity across country-income and 
household-income groups. We combined rich microdata 
collected in the Gallup World Poll from 460 102 people across 
132 countries with country-level data on the degree of liberal 
trade policy across multiple sectors from the 

Konjunkturforschungsstelle Swiss Economic Institute for the 
period of 2014–17. We used cross-national regression models, 
an algorithmic weighting procedure, and a series of additional 
tests to assess whether our results are explained by other 
processes.

Our results advance the debate about food insecurity under 
different trade regimes by revealing marked distributional 
complexities in this relationship. More liberal trade policy was, 
on average, associated with a lower probability of reporting 
moderate-severe or severe food insecurity, but this association 
was not robust once we adjusted for potential covariates. 
In high-income countries, greater trade liberality was associated 
with a lower probability of reporting moderate-severe food 
insecurity among individuals with household incomes higher 
than US$4300 per person per year (adjusted for purchasing 
power parity). However, trade liberality corresponded to a 
higher probability of food insecurity among individuals in the 
lowest income decile (<$450 per person per year) in 
low-income countries. 

Implications of all the available evidence 
Our results corroborate previous suggestions that food 
insecurity is lower among most income groups in high-income 
countries with more liberal trade regimes. However, we found 
that liberal trade policy corresponded to lower food 
affordability and access among some of the world’s poorest 
households in low-income countries. Therefore, our results are 
cause for both optimism and concern among policy makers, 
donors, international institutions, and physicians worried 
about food insecurity, and are especially relevant for those 
developing trade and food insecurity policies. Our results 
highlight the need to consider the distributional complexities in 
the impact of trade reforms on food insecurity. Complementary 
measures might be necessary to ensure widespread 
improvements in food security under liberal trade regimes. 
Additionally, our results point toward a crucial and urgent need 
for research that evaluates the effects of trade policy changes 
on food insecurity among different socioeconomic groups. 
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these benefits might not accrue universally. Affluent 
households—with wage-earners who work in more 
competitive sectors—might have increased access to 
diverse and cheaper food supplies as well as increased food 
affordability through wage or job growth, especially in 
high-income countries that are better able to harness the 
economic benefits of trade. By contrast, some argue that 
deteriorating economic circumstances could undermine 
food affordability among less affluent  households, whose 
wage-earners often work in less competitive sectors and 
lack the resources to withstand income shocks.15,16

Overall, the net direction of changes to food insecurity 
and the socioeconomic groups affected might partly 
depend on how the impact of different food prices in 
response to liberal trade policy are exacerbated or offset 
by socioeconomic circumstances that affect food 
affordability. For example, declines in food affordability 
through changing incomes or employment might offset 
the benefits of reduced food prices and increased food 
access, resulting in no effect on food insecurity. One 
long-standing hypothesis is that liberal trade policy could 
increase food insecurity among individuals without the  
resources, land rights, or knowledge required to compete 
with subsidised, large-scale, multinational producers.26–29 
In low-income and lower-middle-income countries, poor 
individuals are far more likely to lack these capacities, 
suggesting that the world’s poorest households could be 
among those exposed to trade’s deleterious economic 
effects, potentially leading to reductions in food 
affordability and access.26

Demand for countries’ food exports and the extent to 
which land is used for non-food resources can also vary 
under different trade regimes.26,30 According to this view, 
trade integration might lead to increased staple food 
prices and reduce food affordability. Others have argued 
that food price and supply volatility can also occur in 
more integrated markets because of fluctuating demand 
and crises elsewhere.31 Again, the world’s poorest house-
holds, according to a report by the Food and Agriculture 
Organization (FAO) of the UN, could be the most acutely 
affected by fluctuating demand, crises, and food price 
rises, because they spend a higher proportion of their 
income on food than more affluent households and do 
not have the surplus income required to absorb price 
shocks.10,15

The existing literature has yet to explore these 
complexities because the necessary data were not 
available. Hence, the links between liberal trade policy 
and food insecurity remain disputed, despite recognition 
of the need to assess how outcomes vary in different 
conditions by use of indicators that capture the multiple 
dimensions of food insecurity.15,16 Here, we expand on 
previous work by doing—to our knowledge—the first 
empirical test of whether individuals living in countries 
with more liberal trade policies are less likely to be food 
insecure, and whether this association varies across 
country groups and household-income groups.

Methods
Data and measures
For this observational analysis, we used individual-level 
data on household food insecurity and socio-demographic 
characteristics from the Gallup World Poll (GWP) for the 
years 2014–17, made available by a license from the FAO. 
The GWP is a stratified random sample poll done in over 
140 countries since 2005. In 2014, the FAO funded the 
inclusion of its Food Insecurity Experience Scale (FIES), a 
new global measure of individual food insecurity. FIES 
contains eight yes or no questions spanning the multiple 
dimensions of food insecurity (appendix, pp 2–3), where 
a yes response indicates the respondent reported that 
they experienced difficulties in obtaining or affording 
sufficient food, on a consistent basis, during the preceding 
12 months. Several studies have assessed the validity of 
FIES and concluded that it is the only internationally 
comparable measure of micro-level food insecurity that 
has internal and construct validity.32 We recoded responses 
across the eight questions into two binary categories 
of food insecurity: moderate-severe food insecurity, 
capturing a yes response to at least four questions; and 
severe food insecurity, capturing yes responses to at least 
seven questions.33

Our trade policy measure was a subcomponent of the 
Konjunkturforschungsstelle (KOF) Globalisation Index.34 
We used the de jure measure of trade integration, which 
captures policies that impede or promote trade flows 
between countries and for which data are available across 
countries over several years. This index allowed us to 
measure the general degree of trade liberality across 
sectors, capturing the interacting and potentially modi-
fying influence of cross-sector trade liberality. Crucially, 
this measure should not be interpreted as specific to any 
particular sector, such as agriculture. Additionally, this 
measure captures different trade regimes due to both 
historic and recent policy changes.

After merging the GWP and KOF data with additional 
covariate data, we excluded cases with missing individual-
level and country-level data (additional details are 
presented in the appendix, pp 2–12). 

Statistical models
We estimated separate logistic regression models 
examining the association between the liberal trade policy 
index and the two binary outcomes: moderate-severe and 
severe food insecurity. We tested for hetero geneity by 
incorporating interaction terms between trade policy and 
country-income classification and a three-way interaction 
between trade policy, country-income classification, and 
household-income per person per year (net of welfare 
support, adjusted for differences in purchasing power).

Both food insecurity and trade policy might be caused 
by a third factor, such as gross domestic product 
(GDP). However, valid instruments for liberal trade 
policy are diffi cult to identify. Briefly, we aimed to reduce 
poten tial measurable sources of bias using two statistical 

For the Gallup World Poll see 
https://www.gallup.com/
analytics/232838/world-poll.aspx

See Online for appendix

https://www.gallup.com/analytics/232838/world-poll.aspx
https://www.gallup.com/analytics/232838/world-poll.aspx
https://www.gallup.com/analytics/232838/world-poll.aspx
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procedures. We incorporated potential country-level 
confounders as controls: GDP per capita, degree of 
democracy, population size, being a landlocked country, 
whether a country had been colonised, and dummy years 
capturing unobserved period differences. We estimated 
pooled models because we had an insufficient number of 
repeat observations and within-unit variation to estimate 
panel generalised method of moments or fixed-effects 
models.

Additionally, we reweighted observations using non-
parametric covariate balancing generalised propensity 
scores (CBGPS).35 This non-parametric algorithm 
identi fies country-weights that, when applied to each 
unit, minimise the correlation between trade policy and 

its covariates while simultaneously maximising treat-
ment prediction. We then applied these weights in the 
model fitting process. We subsequently built on these 
baseline models in doubly robust specifications 
incorporating individual-level and macro-level controls 
and non-parametric CBGPS weights simultaneously.35 
All models testing for interactions with household 
income at the individual-level incorporated individual-
level controls: age, sex, edu cation, employment status, 
and marital status. We did additional tests to assess the 
robustness of our results. Full details of all statistical 
procedures are provided in the appendix (pp 13–18). 
Analyses were done in R, version 3.5.2.

Role of the funding source
The funders of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to all 
the data in the study and had final responsibility for the 
decision to submit for publication.

Results
Our final analytical sample comprised 460 102 individuals 
spanning up to 132 countries for the period of 2014–17. 
26·7% of respondents included in the sample reported 
moderate-severe food insecurity, a value that varied 
from country to country. In low-income countries, 
58·1% of respondents reported moderate-severe food 
insecurity compared with 35·9% in lower-middle-
income, 23·2% in upper-middle-income, and 7·8% in 
high-income countries. Food insecurity also varied 
according to whether indi viduals were at the bottom or 
the top of the global household income distribution. 
Among households in the highest income decile in 
high-income countries, rates of moderate-severe food 
insecurity were 1·9%, whereas rates among households 
in the lowest income decile were 73·8% in low-income 
countries.

We observed a negative association between liberal 
trade policy and the proportion of a country’s 
respondents reporting moderate-severe and severe food 
insecurity (figure 1). However, this association could 
plausibly be explained by trade policy and food 
insecurity covariates. Re-weighting observations with 
use of non-parametric CBGPS weights substantially 
reduced covariate imbal ance (figure 2), reducing the 
mean absolute Pearson correlation between covariates 
and trade policy from 0·22 (pre-weighting) to 0·05 
(post-weighting). When we used these weights to 
correct for covariate imbalance, we observed no clear 
association between more liberal trade policy and an 
individual’s odds of having moderate-severe or severe 
food insecurity (table). We observed also substantial 
variation in our general estimates. For example, 
Argentina and Sri Lanka had approximately 5% higher 
food insecurity rates than those predicted given their 
trade policy scores, whereas Slovenia, Ecuador, and 

Figure 1: Association between KOF trade policy index and proportion of individuals reporting food insecurity
Shaded area represents 95% CI. Lowess smoother, unconditional association between country-average proportion of 
country respondents reporting food insecurity and country-average KOF trade policy index score in all years 
(bandwidth 0·8). See appendix (pp 2–4) for details of trade policy and food insecurity data sources and 
measurement. KOF=Konjunkturforschungsstelle Swiss Economic Institute.

Figure 2: Absolute Pearson correlation between trade policy covariates and 
trade policy pre-weighting and post-weighting
The npCBGPS developed by Fong and colleagues35 is estimated such that it 
minimises the Pearson correlation between covariates and treatment 
assignment and maximises the prediction of treatment assignment, avoiding 
iterations between model fitting and balance checking (appendix pp 13–18). 
GDP=gross domestic product. npCBGPS=non-parametric covariate balancing 
generalised propensity scores. Polity 2=degree of democratisation.
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Bahrain had approximately 5% lower food insecurity 
rates than those predicted.

To assess differences between country-income groups, 
we estimated an interaction model and calculated the 
average difference in the predicted probability of food 
insecurity per unit increase in trade liberality (the average 
marginal effect [AME]) in each income group.36 None of 
the AMEs was significantly different from zero (figure 3) 
although, when comparing the coefficients for high-
income and low-incomes countries, we found that the 
AME was 0·35% (95% CI 0·34–0·36) higher in low-
income countries than in high-income countries.

Next, we explored within-country heterogeneity because 
some income groups might benefit more than others; 
once aggregated, this might account for the null effects 
observed in figure 3. The correlation between liberal trade 
policy and food insecurity varied both between countries 
and across the income distribution (figure 4). A unit 
increase in the trade policy index (indicating a more 
liberal trade policy) was associated with a 0·35% (95% CI 
0·06–0·60) increase in the predicted probability of 
reporting moderate-severe food insecurity among 
households in the lowest income decile (<US$450 per 
person per year; adjusted for purchasing power parity) in 
low-income countries. Moving up the income distribution, 
the AME declined in size but remained positive among 
households earning up to $2760 per person per year; 
94·7% of respondents in low-income countries had 
incomes lower than this threshold. The AME was not 
significant at higher incomes.

The pattern in low-income and lower-middle-income 
countries differed from those in upper-middle-income 
and high-income countries (figure 4). Among upper-
middle-income countries, none of the AMEs were 
significant. In high-income countries, the AME was not 
significant among poor households earning up to 
$4300 per person per year; 9·5% of respondents had 
incomes below this level. However, a unit increase in 
trade liberality was associated with a reduction in food 
insecurity among households with a per capita annual 
income higher than $4300, corresponding to 90·5% of 
respondents in high-income countries. For household 
incomes larger than $25 430 per person per year 
(figure 4), a unit increase in the trade policy index (more 
liberal) corresponded to a 0·07% reduction (95% CI 
–0·10 to –0·04) in the predicted probability of reporting 
moderate-severe food insecurity. 

We did a series of additional tests to explore whether 
our results were stable across model specifications, 
including a placebo test that examined an outcome we 
would not expect to be affected by trade policy: whether 
people would help a stranger (appendix pp 24–30). We 
found no significant associations, giving our results 
more face validity.37 We also estimated doubly robust 
models incorporating both macro-level controls and non-
parametric CBGPS weights. Additionally, we origin ally 
estimated pooled models because we had an insufficient 

number of repeat observations and within-unit variation 
to estimate panel generalised method of moments or 
fixed-effects models. However, as an additional check, we 
re-estimated our models incorpo rating country fixed 
effects to test whether the broad pattern of our results 
was generally consistent. Further more, our original 
models did not incorporate a country’s arable land area 
as a control because data were only available for 
approximately half of the countries. We did an additional 
test in which we included this variable and re-estimated 
our models.

The precise income groups that had a predicted rise 
and fall in food insecurity in low-income and high-
income countries varied in some of the additional tests 
(appendix pp 25–30). As expected, the results from the 

Moderate-severe 
food insecurity

Severe food 
insecurity

Model with no controls or weights 0·96 (0·96–0·98) 0·97 (0·96–0·98)

Model with covariate controls 1·00 (0·98–1·01) 1·00 (0·98–1·01)

Model with npCBGPS* weights 1·00 (0·99–1·02) 1·00 (0·99–1·02)

Data are odds ratio (95% CI); n=460 102. npCBGPS=non-parametric covariate 
balancing generalised propensity scores. *This model adjusts for covariates of 
trade policy and food insecurity by re-weighting observations to minimise the 
association between trade policy and gross domestic product per capita, degree of 
democratisation, being a former colony, being landlocked, population size, and 
survey year; additional details of covariate measurement, sample composition, 
and statistical procedures are shown in the appendix (pp 2–4). 

Table: Association between liberal trade policy and odds of reporting 
moderate-severe or severe food insecurity

Figure 3: Change in predicted probability of reporting moderate-severe food 
insecurity per unit increase in trade policy index across country income 
classifications
Change in predicted probability of reporting moderate-severe food insecurity 
per unit increase in trade policy index (indicating more liberal trade policy) 
among countries in different income groups. Error bars denote 95% CI. A figure 
showing probability of reporting severe food insecurity is shown in the 
appendix (p 22).
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fixed-effects models had wider 95% CIs because of the 
reduced sample size. However, the pattern of the results 
was broadly consistent with our main models.

Discussion
Our analysis has identified distributional differences 
in the relationship between liberal trade policy and 
food insecurity. Drawing on a global analysis of unique 
microdata spanning 132 countries in 2014–17, we found 
that the negative association between trade policy and the 
probability of reporting food insecurity was not robust to 
covariate adjustment. However, this global estimate 
masked significant variation. In high-income countries, 
more liberal trade policy was associated with lower food 
insecurity among individuals who lived in households 
earning more than $4300 per person per year (approxi-
mately 90·5% respondents). By contrast, more liberal 
trade policy had no statistically identifiable association 
with food insecurity among poorer households in high-
income countries. In low-income countries, poor 
households earning less than $2760 per person per year 
(94·7% of respondents) were more likely to be food 
insecure where trade policy was more liberal, whereas 
trade liberality had no statistically identifiable association 
among those earning higher incomes.

Our study has important limitations, some reflecting 
data availability and the inability to do randomised 
experiments. First, some trade policy covariates are 
difficult to measure, such as privatisation reforms. We 
have attempted to control for and minimise the risk that 
our results are explained by alternative processes by 
estimating models addressing different sources of bias, 
including covariate confounding (using regression 
controls), covariate imbalance (non-parametric CBGPS 
weights), and time-invariant heterogeneity (fixed-effects). 
However, we were unable to identify a suitable instru-
ment for liberal trade policy and rule out all confounders, 
and our data do not allow for definitive causal 
conclusions. Future quasi-experimental studies should 
further investigate our study’s findings, and our results 
highlight the need for future research in this area. 
Nevertheless, our findings provide new evidence of 
significant and clear complexities in the association 
between trade policy and food insecurity by use of 
detailed microdata. This improves our understanding of 
the nature of the relationship between trade policy and 
food insecurity and presents an important finding for 
policy makers and practitioners to consider—alongside 
context-specific information and existing evidence—
when developing trade and food insecurity policies.

Second, our analysis used a unique dataset of individual-
level food insecurity that captured outcomes within 
a limited time period, and whether our results are 
representative in the long-run remains unclear. Outcomes 
in the short-run might vary over time due to changing 
industry structures and labour mobility in response to 
liberal trade.38 Additionally, our results showed differences 
in food insecurity levels under different trade regimes, 
and that these might reflect both policy changes in 
previous periods and contemporaneous reforms. More 
longitudinal and quasi-experimental research is necessary 
to assess the effect of trade reforms on multidimensional 
food insecurity measured at the individual level and 
associated mechanisms, including prices.

A third limitation concerns the generalisability of our 
findings to agricultural trade policy and other sector-
specific measures. Our results did not pertain to agri-
cultural trade liberalisation, specifically. Indeed, one 
interpretation of our paper is that any benefits from 
sector-specific policies, including those affecting agri-
culture, might be offset by liberal policies in other sectors 
that create socioeconomic changes that serve to under-
mine food security. Additio nally, we were unable to fully 
capture export taxes, and trade policy might also have 
different implications in the context of trade wars. 
Industry-specific tariff increases in response to bilateral 
disputes have escalated in the past few years and might 
adversely affect some poor countries.39 More research is 
necessary to assess the effect of recent and ongoing trade 
disputes.

Fourth, it is necessary to understand how liberal trade 
policies affect nutrient intake and associated outcomes. 

Figure 4: Predicted change in the probability of reporting moderate-severe food insecurity per unit increase 
trade policy score by country-income and household-income group
Change in predicted probability of reporting moderate-severe food insecurity per unit increase in trade policy index 
(indicating more liberal trade policy) among households of different income levels in different income groups. Error 
bars denote 95% CI. Annual income converted from local currency into US$, adjusted for differences in purchasing 
power. A figure showing changes in predicted probability of reporting severe food insecurity is shown in the 
appendix (p 23). PPP=purchasing power parity.
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Consumption of unhealthy products such as sugar has 
increased in response to liberal trade policy in some 
contexts, and this can occur even if households remain 
food insecure.40 Our results, together with previous 
findings, suggest that liberal trade policy could be an 
institutional driver of food consumption patterns related 
to both under-nutrition and over-nutrition in low-income 
countries.

More research is also necessary to identify precisely 
which of the mechanisms that we have discussed could 
explain our results, why some groups have increased 
food insecurity in countries with more liberal trade 
regimes whereas others have reductions, whether 
additional sources of variation exist, and how benefits 
might be equalised. As we have shown elsewhere, these 
questions are under-explored in the general literature on 
trade policy and health and are an important priority for 
future research.22,41 Examining specific case studies where 
food insecurity was higher or lower than that predicted 
given the country’s trade policy score could also be 
fruitful.

Important variations might also exist between high-
income countries according to their welfare system. 
Indeed, liberal trade policy might best enable food 
insecurity reductions where policies serve to mitigate 
harms and ensure shared benefits, because social 
transfers could minimise some of the social and 
economic dislocation that occurs as a result of trade. 
Potentially effective complementary policies include 
infrastructural investment and active re-employment 
programmes, in addition to instruments specifically 
targeting food insecurity, such as food subsidies. The 
rules and agreements that govern trade conditions might 
also be an important target for intervention by, for 
example, removing subsidies in high-income countries 
that render poor countries unable to compete with 
imports or by ensuring that labour market protections 
remain adequate.26

These limitations notwithstanding, what do our results 
imply about how to reduce food insecurity and associated 
health outcomes in different contexts? Although our 
research is observational and primarily assesses food 
insecurity outcomes under different trade regimes, our 
results give policy makers grounds to consider how 
evenly shared the impact of trade reforms on food 
insecurity are likely to be in different contexts. Hence, 
more research is certainly needed to estimate the 
causal effects of trade policy changes on food insecurity. 
Nevertheless, our results are important to consider, given 
the divergent findings to date and the paucity of evidence 
concerning the relationship between dynamic changes in 
trade policy and multidimensional individual food 
insecurity indicators.

Therefore, our findings might be cause for both 
optimism and concern for policy makers and physicians 
concerned with reducing food insecurity. We found that 
liberal trade policy is, in the right conditions, associated 

with lower food insecurity and thus might also help 
to alleviate associated health consequences. According to 
our results, these conditions are predominantly observed 
in high-income countries, where affluent households (by 
global standards) had lower food insecurity under more 
liberal trade regimes. By contrast, people in high-income 
countries who are on low incomes by global standards 
(eg, those living on less than $5–10 per day in the USA),42 

did not necessarily benefit from liberal trade regimes in 
terms of food insecurity, suggesting that benefits from 
food price declines might be offset by material losses, or 
that some of these individuals gain but others lose out.

Additionally, when we looked at low-income countries 
and focused on the world’s poorest households, we found 
that food insecurity was higher where trade policy was 
more liberal. Although trade liberality, especially in the 
agriculture sector, might well yield increases in food 
access by increasing food imports, our findings suggest 
that these improvements do not extend to the poorest 
households or are offset by deteriorating economic 
circumstances that undermine food affordability. What 
makes this particularly salient is that these are also the 
households in which the most severe health consequences 
of food insecurity are likely to be felt.12 Hence, policy 
makers might need to work across sectors to ensure that 
policies in different areas serve to reinforce—rather than 
undermine— the possible benefits of trade integration.

Liberal trade policy has been cited as an engine for 
reducing food insecurity (SDG 2) and thus improving 
health (SDG 3). Our study suggests that policy makers 
need to consider the complexities in whether liberal trade 
policies yield widespread benefits. Developing inclusive 
approaches to liberal trade policy might be crucial to 
ensuring that trade liberality yields the benefits we 
identified while avoiding food insecurity and hunger 
among the world’s poorest households.
Contributors
PB and AR conceptualised and designed the study. AR, RL, and VT 
obtained the study data. PB developed the statistical models, did the 
statistical analysis, and synthesised the statistical results. AR contributed 
to developing the statistical models, reviewed the study methods, and 
validated the statistical results. PB and AR wrote the original drafts of 
the manuscript. PB, AR, RL, and VT contributed to editing and revising 
the manuscript.

Declaration of interests
We declare no competing interests.

Acknowledgments
PB and AR were funded by the Joseph Rowntree Foundation. RL was 
supported by the Economic and Social Research Council (ES/N017358/1). 
We also thank Arjumand Siddiqui, Lant Pritchett, Paul Segal, 
and Jason Bell for their comments on an earlier version of this paper.

References
1 Godfray HCJ, Beddington JR, Crute IR, et al. Food security: 

the challenge of feeding 9 billion people. Science 2010; 327: 812–18.
2 Vellakkal S, Fledderjohann J, Basu S, et al. Food price spikes are 

associated with increased malnutrition among children in Andhra 
Pradesh, India. J Nutr 2015; 145: 1942–49.

3 Fledderjohann J, Vellakkal S, Khan Z, Ebrahim S, Stuckler D. 
Quantifying the impact of rising food prices on child mortality in 
India: a cross-district statistical analysis of the District Level 
Household Survey. Int J Epidemiol 2016; 45: 554–64.



Articles

e1097 www.thelancet.com/lancetgh   Vol 8   August 2020

4 Vercammen KA, Moran AJ, McClain AC, Thorndike AN, Fulay AP, 
Rimm EB. Food security and 10-year cardiovascular disease risk 
among U.S. adults. Am J Prev Med 2019; 56: 689–97.

5 Silverman J, Krieger J, Kiefer M, Hebert P, Robinson J, Nelson K. 
The relationship between food insecurity and depression, diabetes 
distress and medication adherence among low-income patients 
with poorly-controlled diabetes. J Gen Intern Med 2015; 30: 1476–80.

6 Seligman HK, Bindman AB, Vittinghoff E, Kanaya AM, Kushel MB. 
Food insecurity is associated with diabetes mellitus: results from the 
National Health Examination and Nutrition Examination Survey 
(NHANES) 1999–2002. J Gen Intern Med 2007; 22: 1018–23.

7 Vozoris NT, Tarasuk VS. Household food insufficiency is associated 
with poorer health. J Nutr 2003; 133: 120–26.

8 Walker RJ, Chawla A, Garacci E, et al. Assessing the relationship 
between food insecurity and mortality among U.S. adults. 
Ann Epidemiol 2019; 32: 43–48.

9 Jones AD. Food insecurity and mental health status: a global 
analysis of 149 countries. Am J Prev Med 2017; 53: 264–73.

10 Food and Agriculture Organization of the United Nations, 
International Fund for Agricultural Development, UNICEF, World 
Food Programme, WHO. The state of food insecurity and nutrition 
in the world: building climate resilience for food security and 
nutrition. Rome: Food and Agriculture Organization of the United 
Nations, 2018.

11 Food and Agriculture Organization of the UN. Joint statement on 
COVID-19 impacts on food security and nutrition. 2020. http://
www.fao.org/news/story/en/item/1272058/icode/ (accessed 
June 11, 2020).

12 UN General Assembly. Transforming our world: the 2030 agenda 
for sustainable development. New York, NY: United Nations, 2015.

13 Food and Agriculture Organization of the UN. Trade reforms and 
food security: conceptualizing the linkages. Rome: Food and 
Agriculture Organization of the United Nations, 2003.

14 World Trade Organization. Mainstreaming trade to attain the 
Sustainable Development Goals. Geneva: World Trade 
Organization, 2018.

15 Clapp J. Food security and international trade: unpacking disputed 
narratives. Background paper prepared for The State of Agricultural 
Commodity Markets 2015–16. Rome: Food and Agriculture 
Organization of the UN, 2015.

16 Diaz-Bonilla E. Lost in translation: the fractured conversation about 
trade and food security. IFPRI Discuss Pap 2015; 01490.

17 McCorriston S, Hemming DJ, Lamontagne-Godwin JD, Osborn J, 
Parr MJ, Roberts PD. What is the evidence of the impact of 
agricultural trade liberalisation on food security in developing 
countries? A systematic review. London: EPPICentre, 2013.

18 Ravallion M. Trade and stabilization: another look at British India’s 
controversial foodgrain exports. Explor Econ Hist 1987; 24: 354–70.

19 Burgess R, Donaldson D. Can openness mitigate the effects of 
weather shocks? Evidence from India’s famine era. Am Econ Rev 
2010; 100: 449–53.

20 Stiglitz JE. The overselling of globalization. Bus Econ 2017; 
52: 129–37.

21 Osborn J, Roberts PD, Hemming DJ, Lamontagne-Godwin JD, 
McCorriston S, Parr MJ. What is the evidence of the impact of 
agricultural trade liberalisation on foodsecurity in developing 
countries? London: EPPICentre, 2013.

22 Barlow P. Does trade liberalization reduce child mortality in low-
and middle-income countries? A synthetic control analysis of 
36 policy experiments, 1963–2005. Soc Sci Med 2018; 205: 1070–115.

23 Billmeier A, Nannicini T. Assessing economic liberalization episodes: 
a synthetic control approach. Rev Econ Stat 2013; 95: 983–1001.

24 Autor DH, Dorn D, Hanson GH. The China shock: learning from 
labor-market adjustment to large changes in trade. Annu Rev Econ 
2016; 8: 205–40.

25 Magrini E, Montalbano P, Winters LA. Households’ vulnerability 
from trade in Vietnam. World Dev 2018; 112: 46–58.

26 von Braun J, Diaz-Bonilla E. Globalization of food and agriculture 
and the poor. Washington DC: International Food Policy Research 
Institute, 2008.

27 Chang H-J. Kicking away the ladder: infant industry promotion in 
historical perspective. Oxf Dev Stud 2003; 31: 21–32.

28 Wade RH. Return of industrial policy? Int Rev Appl Econ 2012; 
26: 223–39.

29 Rodrik D. The globalisation paradox. Oxford: Oxford University 
Press, 2011.

30 Headey D. Rethinking the global food crisis: the role of trade 
shocks. Food Policy 2011; 36: 136–46.

31 Matthews A. Trade rules, food security and the multilateral trade 
negotiations. Eur Rev Agric Econ 2014; 41: 511–35.

32 Saint Ville A, Po JYT, Sen A, Bui A, Melgar-Quiñonez H. 
Food security and the Food Insecurity Experience Scale (FIES): 
ensuring progress by 2030. Food Secur 2019; 11: 483–91.

33 Smith MD, Rabbitt MP, Coleman- Jensen A. Who are the world’s 
food insecure? New evidence from the Food and Agriculture 
Organization’s Food Insecurity Experience Scale. World Dev 2017; 
93: 402–12.

34 Gygli S, Haelg F, Potrafke N, Sturm J-E. The KOF Globalisation 
Index—revisited. Rev Int Organ 2019; 14: 543–74.

35 Fong C, Hazlett C, Imai K. Covariate balancing propensity score for 
a continuous treatment: application to the efficacy of political 
advertisements. Ann Appl Stat 2018; 12: 156–77.

36 Leeper TJ. Interpreting regression results using average marginal 
effects with R’s margins. https://cran.r-project.org/web/packages/
margins/vignettes/TechnicalDetails.pdf (accessed Nov 10, 2018).

37 Morgan SL, Winship C. Counterfactuals and causal inference: 
methods and principles for social research. Cambridge: Cambridge 
University Press, 2007.

38 Dix-Carneiro R, Kovak BK. Trade liberalization and regional 
dynamics. Am Econ Rev 2017; 107: 2908–46.

39 Felbermayr G, Steininger M. Trump’s trade attack on China—who 
will have the last laugh? CESifo Forum 2019; 20: 27–32.

40 Barlow P, McKee M, Basu S, Stuckler D. Impact of the North 
American Free Trade Agreement on high-fructose corn syrup 
supply in Canada: a natural experiment using synthetic control 
methods. CMAJ 2017; 189: e881–87.

41 Barlow P. Global disparities in health-systems financing: a cross-
national analysis of the impact of tariff reductions and state capacity 
on public health expenditure in 65 low- and middle-income 
countries, 1996–2015. Health Place 2020; 63: 102329.

42 Edin KJ, Shaefer HL. 2·00 a day: living on almost nothing in 
America. Boston, MA: Mariner Books, 2016.


	Liberal trade policy and food insecurity across the incomedistribution: an observational analysis in 132 countries,2014–17
	Introduction
	Methods
	Data and measures
	Statistical models
	Role of the funding source

	Results
	Discussion
	Acknowledgments
	References


