
EU-Swiss Trade Integration via Input-Output
Linkages: First Microeconomic Estimates

Peter H. Egger1,2 and Katharina Erhardt1

1 ETH Zurich
2 CEPR,CESifo,GEP
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Motivation

• Knowledge of international intra- and inter-industry linkages is of
high relevance when evaluating trade integration.

• How big are value added and gross production per sector?
• Where do sectoral inputs come frome?

• Knowledge of international inter-industry linkages is important for
understanding the transmission of international economic shocks:

• How sensitive to exchange rate shocks is an industry?
• How dependent on trade policy is an industry?

• These questions are even more important for smaller open
economies such as Switzerland.
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Motivation

• The importance of ‘a new approach to trade data collection’
(Grossman and Rossi-Hansberg) was emphasized by economists over
the last decade and led to several database projects:

• World Input-Output Database (WIOD)
• Trade-in-value-added (TiVA)
• Global Trade Analysis Project (GTAP)

• Switzerland is either not or very poorly covered in these databases:
‘(...) the Swiss IOT has to be seen as an experimental IOT.’ (Swiss
Federal Statistical Office explanatory note on Swiss national
input-output tables)
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A Generic International Input-Output Table

Source: Timmer et al. (2015)
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Towards Constructing a Swiss International IOT

• Main data source for constructing international input-output tables
are national supply- and use-tables or national input-output tables,
respectively.

• To infer the imports by use category these databases rely on:
• Import proportionality assumption.
• (Ad-hoc) product-end-use mapping.

• These methods have been shown to be rather misleading (see
Feenstra and Jensen, 2012; Puzello, 2012).

• Special situation in Switzerland:
• Rather unreliable – ‘experimental’ – national input-output table.
• But data on firm-to-firm trade that allows to infer the source and

destination industries for imports and exports.
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Data

• Transaction-level records of Swiss imports (since 2006) and exports
(since 2007).

• These data include: recipient name and location, sender name and
location, intermediary, mode of transport, value, quantity, product
classification (HS 8-digit).

• Industry association of firms from:
• AMADEUS/ORBIS database.
• KOF survey data.
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Data Coverage
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Data Coverage
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Challenges in Handling the Data

• Record linkage task: finding records in a data set that refer to the
same entity across different data sources (name matching). This is
difficult due to

• Spelling errors.
• Spelling variations.
• Missing letters.
• Encoding issues.

• Number of object pairs grows quadratically in the size of the dataset:
computing similarity between all pairs is impractical and becomes
prohibitive for large datasets. In our case: >80,000,000 observations.
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Challenges in Handling the Data
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Solutions

• Normalizations: Reducing errors, expanding abbreviations,
lowercasing, standardization of city names...

• Distance metrics: string-edit distance: the smaller the distance, the
more similarity between two records,e.g. Levenshtein, Jaro Winkler,
Monger-Elkan distance...

• Machine learning:
• Similar records are grouped together (clustering).
• Complexity reduction by comparing only similar blocks of records

(blocking).
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Successful Clustering Example
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First Estimates

Using a first ‘dirty’ match of the 2011 imports data we look at:

• An import use table.

• Inter-industry dependence indicators.

• Intra-industry dependence indicators.

• Industry-specific dependence on European market.
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A Heatmap Representation of an Import Use Table
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Intra-Industry Indicators Across ISIC Rev. 3 Manufacturing
Industries: Share of Imports Sourced from Same Industry.

Manufacture of food products and beverages 0.34
Manufacture of textiles 0.02
Manufacture of wearing apparel 0.09
Tanning and dressing of leather 0.16
Manufacture of wood 0.07
Manufacture of paper 0.14
Publishing, printing and reproduction of recorded media 0.03
Manufacture of coke, refined petroleum products and nuclear fuel 0.00
Manufacture of chemicals and chemical products 0.37
Manufacture of rubber and plastics products 0.06
Manufacture of other non-metallic mineral products 0.13
Manufacture of basic metals 0.95
Manufacture of fabricated metal products 0.08
Manufacture of machinery and equipment n.e.c. 0.26
Manufacture of office, accounting and computing machinery 0.00
Manufacture of electrical machinery and apparatus n.e.c 0.23
Manufacture of radio, television and communication equ. 0.01
Manufacture of medical, precision, optical instruments 0.35
Manufacture of motor vehicles, trailers and semi-trailers 0.02
Manufacture of other transport equipment 0.03
Manufacture of furniture 0.03
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Inter-Industry Indicators Across ISIC Rev. 3 Manufacturing
Industries: Relative Count of Cross-Industry Connections.

Manufacture of food products and beverages 0.91
Manufacture of textiles 0.76
Manufacture of wearing apparel 0.70
Tanning and dressing of leather 0.68
Manufacture of wood 0.85
Manufacture of paper 0.85
Publishing, printing and reproduction of recorded media 0.85
Manufacture of coke, refined petroleum products and nuclear fuel 0.73
Manufacture of chemicals and chemical products 0.91
Manufacture of rubber and plastics products 0.82
Manufacture of other non-metallic mineral products 0.94
Manufacture of basic metals 0.88
Manufacture of fabricated metal products 0.94
Manufacture of machinery and equipment n.e.c. 0.88
Manufacture of office, accounting and computing machinery 0.64
Manufacture of electrical machinery and apparatus n.e.c 0.88
Manufacture of radio, television and communication equ. 0.73
Manufacture of medical, precision, optical instruments 0.94
Manufacture of motor vehicles, trailers and semi-trailers 0.76
Manufacture of other transport equipment 0.91
Manufacture of furniture 0.91
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Industry-Specific Dependence on EU Market
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Industry-Specific Dependence on EU Market: Extreme
Values
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Outlook

• Finalize clustering.

• Matching of industry characteristics.

• Create an IIOT for Switzerland.

• Use Swiss IIOT to derive reliable inter- and intra-industry indicators.

• Integrate Swiss IIOT in databases such as WIOD.
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