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Motivation: Regionalism as a choice

• Does regional integration influence growth such as labour productivity and innovation 

activity even at times of ‘de-globalization’?

• What effects, if any, are associated with different channels of integration (e.g. trade, 

finance, infrastructure…)?

• Does using geography or economic-political regional grouping yield different results?
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Identify determinants using PF approach

Model:                      𝑌𝑗𝑡 = 𝐴𝐶𝑗𝑡
𝛼𝐿𝑗𝑡

𝛽 σ𝑟𝐾𝑟𝑗𝑡
𝛾𝑟 𝑒𝑏𝑗0+𝛿𝐺𝑗𝑡+𝜆𝑡+𝜀𝑗𝑡 Just out of curiosity, could FDI-related technology 

transfer be considered part in this thanks to FDI investmen

Cjt and Ljt are the national input of physical capital and labour, respectively, 

𝐾𝑟𝑗𝑡
𝛾𝑟 represents the level of productive knowledge available to the country via activity r, including knowledge-enhancing activities like 

R&D expenditures, international cooperation and exchanges of ideas through migration and short-term labour movements, FDI-related 

technology transfers, and international trade in goods and services, among others: some activities can be related back to initiatives 

aimed at strengthening regional integration such as closer institutional links for technology transfers or collaboration on environmental 

matters. 

𝛾𝑟 is the proportional increase in productive knowledge resulting from the rth activity (r = 1, 2, …). 

e captures other productivity drivers, including an initial country-specific level of value added bj0, a country-specific set of initiatives 

𝐺𝑗𝑡 strengthening regional integration but only indirectly affecting productivity (e.g. joint supervision on financial transfers), a 

deterministic time trend 𝜆𝑡 representing the exogenous growth of the global technological frontier (𝜆 being the rate of disembodied 

technical change) and an idiosyncratic error term 𝜀𝑗𝑡.
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Empirics: country level

Transforming the equation in logarithmic form, and rearranging it to measure output per employee yields:
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+ 𝛾𝑟𝑒𝑔𝐾𝑟𝑒𝑔 + 𝑏𝑗0 + 𝛿𝐺𝑗𝑡 + 𝜆𝑡 + 𝜀𝑗𝑡

where: j (country) = 1-172; t (time) = 2006-2021; reg = regional integration directly influencing labour productivity; ln = natural logarithm; 

Productivity = labour productivity (Output, Y, over total Employment, E), 

Controls: physical capital stock (C) per employee, the R&D stock (K, for knowledge) per employee, the trade, foreign direct investments, and 

mobility intensity (i.e. import plus export over GDP, foreign direct investments over GDP, and volume of air travelers over population)

Focus on: 𝛾𝑟𝑒𝑔 (direct inf luence: trade and financial agreements, infrastructure investment, people’s movements, technology 

connectivity) and 𝛿 (indirect inf luence: institutional agreements, co-location of firms in same value chain, environmental agreements)
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Nesting firm-level innovation decisions

• Aggregate output produced by i = 1….Mi firms in economy j at time t

• Each firm’s demand for s, a generic production factor, to produce output Zi is: 𝑐𝑆
𝑖 𝐴𝑖 ,𝑊 𝑍𝑖 where 𝑐𝑆

𝑖 is the unit requirement 
of generic factor s for firm i, which depends on the vector of factor augmenting technologies Ai and the vector of domestic 
factor pricesW

• In equilibrium demand for s = supply → 𝑆𝑗 = σ
𝑖=1

𝑀𝑗
𝑐𝑆
𝑖 𝐴𝑖 ,𝑊 𝑍𝑖

• Regional integration modelled as a set of actions that can raise 𝑆𝑗, and hence as 𝑑𝑆𝑗 ≥ 0

• Trace the domestic partial equilibrium response to 𝑑𝑆𝑗 ≥ 0 by total differentiation:

𝑑𝑆𝑗 =෍

𝑖=1

𝑀𝑗

𝑍𝑖𝑐
𝑆𝐴𝑖
𝑖 𝑑𝐴𝑖 +෍

𝑖=1

𝑀𝑗

𝑐𝑆
𝑖 𝑑𝑍𝑖 +෍

𝑖=1

𝑀𝑗

𝑍𝑖𝑐𝑆𝑊
𝑖 𝑑𝑊

• 𝑐
𝑆𝐴𝑖
𝑖 is the response of firm i’s unit requirement of factor s with respect to that firm’s production technologies Ai, and 𝑐𝑆𝑊

𝑖 is a vector 

of cross-price derivatives of the unit requirement of factor s with respect to domestic factor prices
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Empirics: firms’ level

𝐼𝑛𝑛𝑜𝑣𝑖𝑗𝑡 = 𝑎0 + 𝑋𝑖𝑗𝑡𝑎1 + 𝐾𝑗𝑡𝑎2 + 𝑅𝑗𝑡𝑎3 + 𝑗𝑗 + 𝑡𝑡 + 𝜀𝑖𝑗𝑡

Innov is a binary indicator of innovation activity for firm i in country j at time t, 

𝑋𝑖𝑗𝑡 is a vector of firm-specific characteristics affecting innovation activity (investment in 

R&D, holding international patents, firm size), 

𝐾𝑗𝑡 is a vector of country-level characteristics influencing innovation activity (international 

trade, labour mobility, capital inflows), and 

𝑅𝑗𝑡 is a set of regional integration indicators

j and t represent vectors of country and year fixed effects; 𝜀𝑖𝑗𝑡 is a vector of unobserved characteristics 
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Data

• Productivity (labour): ILO data at country level for 2012-2022

• Regional integration: ADB ARCII database: 8 indicators for 2006-2021 (in log)

• Innovation: WB Enterprise Survey for 2011-2019

• Controls: WB Indicators database for period up to 2021

• 2 working samples:

o Country-level sample: panel of ~60 countries for 2012-2021

o Firm-level sample: pooled cross section of ~ 55,000 firms in 67 countries for 2012-2019



INTERNAL. This information is accessible to ADB Management and staff. It may be shared outside ADB with appropriate permission.

Baseline results 
(panel)

Regional integration matters…..

…but also connectivity short-term!
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Baseline results 
(cross-section)
• Standard innovation determinants 

have expected sign and magnitude

• Regional integration matters: 

o +ve influence from co-location of 

supply chain, investment in 

infrastructure and technology, and 

peoples’ movements; 

o -ve influence from trade and monetary 

integration as well as institutional 

agreements (data include EU)!
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Why sign of some indicators is negative? 

• Currently: same t as dependent variable, but leads and lags are likely important

• ‘Endogenise’ leads (F) and lags (L) (early days):

 Re-estimate model with controls and 1 indicator at a time, and up to 5L and 5F;

 Choose L and F based on likelihood 

 Re-estimate model with controls and indicators adjusted by L and F ;

 Check stability of estimates by varying again L and F one indicator at the time

• Preliminary results: trade (L4), finance (F2), value chain (L, t), infrastructure (L3), people 
(F3),institutions (F4),  technology (L, t), environment (F3)

• Negative signs replaced by +ve and either statistically significant or no different from zero
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Spatial or economic reference also matters (R2) 
ADB ARCII produces two sets of regional 
integration indices to measure integration 
with respect to:
• Geographic groups: ie country i 

‘integrates’ with Europe, Asia, Africa….

• Economic/political groups: ie country i 
‘integrates’ with ASEAN, CAREC, ……

→ Use both in analysis
→ Only Asia has intra-regions
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Geography vs. 
Economic groups

Economic groups: sign and significance 
of relations in line with literature (better 
fit in economic groups)

Connectivity from short-term visits 
matters for productivity

Indicators point to some significant 
relations but often different from those 
arising from geography-based analyses

Regionalism?
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If global is ‘no more’ then what?

• Keep up short-term connectivity (e.g. work/business/academic visits), as:

  knowledge is not only  disembodied but embodied in people (innovation literature)

 Consistently observed in:

  China rise in academic productivity (1)

  Primary data (airport surveys) (2)

  Innovation at sectoral level in OECD (3), Africa (4), Australia (5)… …

  ~50% of effect of R&D investment (6)

  9/11: drop in international students in US but no drop in productivity
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Some preliminary conclusions

• Regional integration matters for labour productivity and innovation

• Effect is generally positive (must account for L and F in decisions to integrate)

• Space matters but economic/political choices matter more

• Less global and regional integration will likely reduce labour productivity and innovation 
activity BUT openness to short-term exchanges of embodied knowledge works in opposite 
direction

• RCI data enhance understanding of drivers of innovation capabilities by:

• complementing national and regional strategies

• identifying common regional priorities and sectors
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