
Globalization and the Ladder of Development: Pushed to the Top or Held at

the Bottom

David Atkin, Arnaud Costinot, Masao Fukui

(The Review of Economic Studies, 2025)

Presented by Kien Hoang-Le (QUeen Mary Univ of London) - November 2025



Introduction



Introduction Model Empirics: Measure Capability and Complexity Empirics: Estimate Dynamic Spillovers Counterfactual analysis: Trade Impact Robustness Discussion

Introduction: Motivation

Big question: Can opening up to trade push a country to a long-term path of growth?

Hypothesis:

• Long-term growth is dictated by whether a country can increase its capability to produce more

complex goods (the development ladder).

• Hence, the impact of trade depends on whether trade liberalization nudges a country to get

involved in good sectors or bad sectors.
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Introduction: Findings

Figure 1: Theoretical framework of Trade impact
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Introduction: Contributions

1. Formalisation of the ladder economy - a Ricardian multi-country economy characterised by:

• Each country has a level of capability to produce complex goods

• Capability can be accumulated and spilled over (learning by doing)

• Capability and complexity determine productivity (comparative advantage), which sets the trade

pattern

2. Measuring capability (of country) and complexity (of goods/sectors)

3. Estimating the dynamic spillover effect of producing complex goods
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Data

Panel data at country-sector-year level from UN Comtrade database:

• From 1962 to 2014

• 146 countries

• 715 4-digit SITC manufacturing products

Correct for small quantities of re-export activities

• Only accounts for bilateral trade flows larger than $100,000 (2010 values)



Model
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Model: Setting

A ladder economy consists of:

1. Many countries (country i exports to country j)

2. A continuum of sectors k (each sector produces one good) s.t.
∫
dk = 1

3. Continuous time t

4. Labor supply L is the only factor of production and Li,t =
∑

j(
∫
ℓkij,tdk)

The economy is further characterised by consumption preferences, production technology, and

equilibrium conditions.
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Model: Setting

Preferences (consumer)

For consumption of varieties from (i) different sectors produced by (ii) different countries, the

preferences take a nested CES form:

Upper tier: Ci,t =
(∫

k

(C k
i,t)

ϵ−1
ϵ dk

) ϵ
ϵ−1

(all sectors)

Lower tier: C k
i,t =

(∑
j

(ckji,t)
σ−1
σ

) σ
σ−1

(all origins within 1 sector)

• ϵ is substitution elasticity between sectors

• σ is substitution elasticity within sector

• σ > ϵ: more substitutability within than between sectors
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Model: Setting

Technology (producer)

For exporting flow from country i to j , the production function of sector k takes a linear form:

qk
ij,t = Ak

ij,tℓ
k
ij,t

s.t. the capability constraint on productivity

Ak
ij,t =

Aij,t if nk
t ≤ Ni,t ⇒ qk

ij,t = Aij,tℓ
k
ij,t

0 otherwise. ⇒ qk
ij,t = 0

• Ni,t is country-specific capability

• nk
t is sector-specific complexity

• Aij,t is independent of sector k → Ricardian comparative advantage on extensive-margin
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Model: Setting

Technology (producer): The pattern of production across goods is entirely determined by Ni,t and

distribution of nk
t .

They are characterised as:

Evolution of capability : Ṅi,t = Hi,t(Ni,t , F
ℓ
i,t)

Allocation of labour : F ℓ
i,t(n) =

∫
0≤nkt ≤n

∑
j ℓ

k
ij,tdk∫ ∑

j ℓ
k
ij,tdk(based on sector complexity)

with
∫
0≤nkt ≤n

dk = Ft(n) is the total measure of goods k which have level of complexity nk below a

given complexity n ⇒ F ℓ(n) is cumulative distribution of employment across all sectors with

complexity below n

The Ladder assumption: Hi,t is increasing in F ℓ
i,t

F ℓ
i,t ≥ F ℓ′

i,t ⇒ Hi,t(Ni,t ,F
ℓ
i,t) ≥ Hi,t(Ni,t ,F

ℓ′
i,t)

⇒ If an allocation has more people employed in (more) complex sectors, that allocation also has higher

capability growth.
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Model: Equilibrium

The model has a equence of static competitive equilibria (no foward-looking agents) with free trade in

goods and financial autarky. The equilibrium conditions include:

Static: at each date t

• Consumers maximise their utility s.t. budget constraints

Demand function: ckij,t =
(pk

ij,t)
−σ

(Pk
j,t)

1−σ

(Pk
k,t)

1−ϵωj,tLj,t

(Pj,t)1−ϵ
, in which

Sector-level price index: Pk
j,t =

[∫
i

(
pk
i,j,t τ

k
i,j,t

)1−σ

di

] 1
1−σ

,

Aggregate price index: Pj,t =

[∫
k

(
Pk
j,t

)1−ϵ

dk

] 1
1−ϵ

,
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Model: Equilibrium

Static (continue): at each date t

• Firms maximise their profits in perfectly competitive market, and taking both prices and

(country-specific) capability levels as given

pk
ij,t = wi,t/A

k
ij,t

• Clearing of goods and labour markets

ckij,t = Ak
ij,tℓ

k
ij,t∑∫

ℓkij,tdk = Li,t

Dynamic: in each static equilibrium, the path {Ni,t+∆} is determined by the current capability {Ni,t}
and the current labour allocation {F ℓ

i,t}.
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Equilibrium analysis: Trade and Development

Using the theoretical model, the authors can analytically compare outcomes (capabalities {Ni,t} and

aggregate consumption {Ci,t}) under the trade openness equilibrium (above) with a closed-economy

equilibrium

The two following propositions can be proved:

Proposition 1

In a ladder economy, openness to trade raises capability and aggregate consumption at all dates in all

countries.

Proposition 2

In an inverted ladder economy, openness to trade lowers capability at all dates in all countries and

may lower aggregate consumption at some dates
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Equilibrium analysis: Trade and Development

Figure 2: Changes in the pattern of specialisation after opening up to trade (for Proposition 1)
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Moving to Empirics

Next goal: Using the proposed framework and empirical data to answer the question: when opening

up to trade, which scenarios are more likely to happen - pervasive dynamic gains or losses?

Challenge: The conceptual model is too generic to work with the data

⇒ In the next part, the authors depart from the previous theoretical assumptions

• Productivity is a stochastic function of capability and complexity

• The capability law of motion H(., .) is imposed with parametric restrictions



Empirics: Measure Capability and

Complexity
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From Theory to Empirics

Old assumption: knife-edge ladder of productivity with strict hierarchical cutoff

Ak
ij,t =

Aij,t if nk
t ≤ Ni,t ⇒ qk

ij,t > 0

0 otherwise. ⇒ qk
ij,t = 0

Relaxed new assumption: the productivity is random, which allows some countries to produce

complex goods beyond their capability.

Prob(Ak
ij,t > 0) = δij,t + γk

j,t + Ni,tn
k
t

in which

• δij,t is exporter-importer-year fixed effect

• γk
ij,t is importer-sector-year fixed effect

• Ni,t n
k
t captures the non-linear, interactive effect of country-level capability and sector-level

complexity on export performance
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Empirical design

Propose a LPM estimation with xk
ij,t is the flow of trade (in $):

πk
ij,t = 1{xk

ij,t > 0} = δij,t + γk
j,t + Ni,tn

k
t︸ ︷︷ ︸

key estimator

+ϵkij,t

Identification: to recover each component Ni,t and nk
t

Example: Compare two countries (US, BG) and two goods (k, k0) with no error terms.

nk
t = nk0

t +
(πk

US,j,t − πk0
US,j,t)− (πk

BG ,j,t − πk0
BG ,j,t)

NUS,t − NBG ,t
.

If NUS,t > NBG ,t and the US is relatively more likely to export k than k0, then nk
t > nk0

t - identified

Similarly, comparing two goods (ME, UW) and two countries (i , i0), so capability Ni,t is identified:

Ni,t = Ni0,t +
(πME

ij,t − πUW
ij,t )− (πME

i0j,t − πUW
i0j,t)

nME
t − nUW

t

,

But only up to an affine transformation



Introduction Model Empirics: Measure Capability and Complexity Empirics: Estimate Dynamic Spillovers Counterfactual analysis: Trade Impact Robustness Discussion

Empirical design

With error terms:

1. Take double differences across exporters and goods (using reference good k0 and country i0), and

averaging over destinations to remove the fixed effects (δ, γ) and the noise:

DDkk0
ii0,t

=
1

J

∑
j

[
(πk

ij,t − πk
i0j,t)− (πk0

ij,t − πk0
i0j,t

)
]
→J→∞ (Ni,t − Ni0,t)(n

k
t − nk0

t ) + mean-zero noise

2. Additional normalisation to get unique estimated values for each country and sector: (i) the

lowest and highest complexity are time-invariant, and (ii) the lowest complexity level is 0.
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Estimation results

The estimation results fit well with the priors about the country-level of economic development and

sector-level of technological sophistication:

Sector-level Complexity

• Medicaments, chemicals and cars are among the most complex products, while men’s underwear,

wood panels and plastic ornaments are among the least complex ones.

Country-level Capability

• Western Europe converged toward the U.S. in the 1960s, while Africa and South Asia lagged.

• East Asian economies (e.g. Korea, Thailand) show rapid capability growth; middle-income regions

(e.g. Argentina, Egypt) display only limited catch-up.

The estimation result for capability is used to estimate the Dynamic Spillovers in the next part.



Empirics: Estimate Dynamic Spillovers
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From Theory to Empirics

Old assumption: The dynamic of capability follows a generic function: Ṅi,t = Hi,t(Ni,t , F
ℓ
i,t)

Relaxed new assumption: Impose a linear AR(1) parametric form for the law of motion, with discrete

time at interval ∆:

Ni,t+∆ − Ni,t = (ϕ− 1)Ni,t + βSi,t + γi + δt + ϵi,t

In which:

• Si,t ≡
∫
n dF ℓ

i,t(n) is the employment-weighted average complexity of production

• β is learning spillover effect

• γi , δt is country and time fixed effects
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Empirical strategy

Using the estimated countries’ capability to estimate the dynamic spillovers with the following

baseline specification:

Ni,t+∆ = βSx
i,t + ϕNi,t + γi + δt + ϵi,t

Empirical challenges:

• Cannot directly observe Si,t with employment-sector allocation data

Solution: Use the export-weighted average complexity instead (proxy Sx
i,t).

• Endogeneity due to correlation between shocks to country’s capability Ni and its average

complexity Si at period t (e.g., R&D or education policy)

Solution: Use the entry of other countries into WTO as an IV to shift exports’ complexity
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Empirical strategy: Construction of IV

Sources of variation: Based on the theoretical model, the change in country i ’s average export

complexity following a partner country’s WTO accession operates through two main channels:

• (i) Sector-level price effects: changes in relative prices across sectors that alter country i ’s

export composition toward goods of different complexity.

• (ii) Aggregate price effects: changes in overall price indices and expenditure shares across

destinations that reallocate global demand among exporters.

⇒ The authors propose two shift-share IVs:

Z I
i,t =

∑
c ̸=i

∑
τ

s Iicτ,t × 1{country c joins the WTO at date τ}

Z II
i,t =

∑
c ̸=i

∑
τ

s IIicτ,t × 1{country c joins the WTO at date τ}

with the “shares” sicτ,t captures the exposure at date t of country i ’s average complexity Sx
i,t to the

WTO entry event via its impact on either sector- or aggregate-level price indices.
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Empirical strategy: Construction of IV

Figure 3: Time path of the IV (Z I
i,t)
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Estimation results

• Both IV specifications show positive and significant coefficient estimates on the average

complexity of the export mix, i .e.β > 0

⇒ Producing more complex goods raises a country’s capability growth

• Simple OLS estimates are much smaller than IV estimates, showing that endogeneity can bias β

downward

⇒ “bad” policies that retard capability growth can, at the same time, shift resources into

complex sectors.

• Additionally, RF regression shows that the entry into the WTO of countries that compete more

with country i in sectors and markets where i sells the most complex goods can slow the

capability growth of i
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Estimation results

Figure 4: Changes in capability and industrial structure
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Estimation results

Figure 4: Changes in capability and industrial structure - Robustness checks



Counterfactual analysis: Trade Impact
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Back to the Main Question: Losses or Gains from Trade

• Previous section documented positive estimation results for dynamic spillovers: producing more

complex goods will benefit the economy.

• HOWEVER, is it easy to shift the economy towards the “good” sectors?

• Recall our Proposition 2 (inverted ladder economy): if more complex sectors also systematically

face harsher international competition, openness to trade brings pervasive dynamic losses.

→ Need to examine whether pervasive dynamic losses or gains is more relevant in practice.
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Counterfactual Analysis

Idea: if a country were to go back to autarky from 1962 onwards, what would be the consequences for

its capability and welfare?

Construction of the autarkic equilibrium: for each country i and year t, first setting the

counterfactual autarkic capability to the value observed in the initial equilibrium: (Ni,1962)
′
= Ni,1962,

then follow the next steps:

1. Which goods are produced at each date t?

The autarkic set of goods country i can produce should still satisfy nk
t ≤ (Ni,t)

′

2. What is the productivity of goods produced at date t?

For each good k, the counterfactual productivity (Ak
i,t)

′
is either (i) retain their observed

productivity if the good exists, or (ii) new values from a log-normal distribution if the good is

unproduced.

3. What is the future capability at date t +∆?

With the new productivity draws, solve for autarkic prices, consumption, employment allocation,

and update factual capabilities (Ni,t)
′
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Counterfactual Analysis: Parameters choice

Table 1: Baseline economy

Parameter Value Choice calibration

Panel A: Nested CES preferences

σ 2.7 Broda and Weinstein (2006)

ϵ 1.36 Redding and Weinstein (2024)

Panel B: Dynamic spillovers

β 0.279 Authors’ estimate

ϕ 0.856 Authors’ estimate
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Counterfactual Analysis: Consequences of trade

The authors define two measurements for trade gains: static and dynamic

• Total gains from trade:

GTi,t = 1− (C)
′

C

with C is the aggregate consumption, and (C)
′
is the counterfactual autarkic equilibrium.

• Static gains from trade:

GT Static
i,t = 1− (C)

′′

C

with (C)
′′
is from the second counterfactual, where capabilities (Ni,t)

′′
is the same as in real-life

trade equilibrium ⇒ The outcome difference only comes from the productivity of produced goods

between autarky and trade.

• Dynamic gains from trade:

GTDynamic
i,t = GTi,t − GT Static

i,t =
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Counterfactual Analysis: Consequences of trade

Figure 5: Welfare consequences of international trade
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Counterfactual Analysis: Consequences of trade

Figure 5: Capability-enhancing goods face tougher foreign competition



Robustness
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A lot of robustness checks!

Empirical analysis: address concerns about the exclusion restrictions in IVs

• Dropping WTO entrants: re-estimate using only countries that were already WTO members

• Alternative share constructions: fix product complexity at its first observed values

• Heterogeneity between rich and poor countries: split the sample into HICs and LICs

Structural analysis

• Alternative calibration of the baseline economy (β, ϕ, σ, ϵ): unchanged

• Alternative measure of capacity and complexity: using a logit model instead of LPM, yields small

losses for less countries (86%)

• Adding global input-output linkages: magnify losses



Discussion
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Discussion

Theoretical framework

• The labour allocation is not endogenous: agents cannot strategically make labour choice to

participate in more complex sectors

Empirical support for theoretical assumptions

• Is it really that if complex sectors face more competition, productivity growth decreases? Causally

estimate whether sectors exposed to stronger Chinese import competition experience lower

employment or productivity growth, especially in high-complexity sectors.

• Why do more complex sectors get higher competition?



Thank you!


	Introduction
	Model
	Empirics: Measure Capability and Complexity
	Empirics: Estimate Dynamic Spillovers
	Counterfactual analysis: Trade Impact
	Robustness
	Discussion
	Appendix
	Thank you!


