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Abstract 

 

Recent work on labour market effects of globalization has generated both academic and 

populist interests. However, this work has focussed exclusively on the manufacturing sector. 

Moreover, general equilibrium effects of globalization have received little attention. This 

study contributes to filling both these gaps by examining the general equilibrium effects of 

external exposure on the labor market in Switzerland. We exploit exogenous exchange rate 

movements to identify trade-induced shocks across all sectors of the Swiss economy and 

transpose industry-level exposure to the municipal level, using detailed employment data on 

the entirety of Swiss firms. We find strong evidence for three channels of employment effects 

of currency appreciation - negative employment growth induced by increasing export 

uncompetitiveness and higher import competition, and positive employment growth induced 

by cheaper availability of foreign inputs. The combined average effect of the three channels 

on employment growth is negative in our preferred results, with significant heterogeneity 

across municipalities. 

 

Die Aufwertung des Franken gegenüber dem Euro, aber auch gegenüber anderen Währungen 

wie dem Dollar oder dem britischen Pfund, hat die Schweizer Wirtschaft – insbesondere seit 

der Finanzkrise 2008 – stark gefordert. Die vorliegende Studie untersucht den Effekt der 

Aufwertung des Schweizer Frankens auf die Beschäftigung über alle Sektoren der Schweizer 

Volkswirtschaft bis und mit 2014 (bis vor Freigabe der Kursuntergrenze durch die SNB). 

Dazu übertragen wir mithilfe von Firmendaten die auswärtige Verflechtung der Schweizer 

Industrien auf die Ebene von Gemeinden. Unsere Vorgehensweise erlaubt es, drei 

Wirkkanäle der Frankenaufwertung auf das Beschäftigungswachstum zu isolieren: Negativ 

wirken i) der Wettbewerbsverlust bei den Exporten und ii) die steigende 

Wettbewerbsintensität bei den Importen. Positiv wirken iii) die günstigeren ausländischen 

Vorleistungen. Obwohl der dritte Kanal die negativen Effekte der Aufwertung signifikant 

abfedert, bleiben die Auswirkungen gesamthaft ganz leicht negativ. Die weitergehende 

Analyse zeigt, dass sich die Effekte dabei regional stark unterscheiden können. 
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1 Introduction 

The labor market effects of international trade in developed economies are the subject of 

intense public scrutiny and a major argument of anti-globalization movements. A series of 

recent studies (for instance see Autor et al. 2013, 2016) has established strong links between 

increased import competition notably from emerging markets and massive job dislocations 

and accelerated structural change in developed economies. However, insights on these links 

have been drawn almost exclusively on the basis of the manufacturing sector. Insufficient 

attention has been paid so far to labour market effects in the services sector in particular. 

Moreover, employment effects of globalization beyond increased import competition have 

received little attention in the empirical literature, though increased availability of trade in 

value added data has shed new light on global interconnectedness. 

 

This study contributes to filling these gaps by examining the effects of external exposure on 

the labor market in Switzerland through the lens of an exporting channel and two distinct 

import channels. As a small open developed economy with relatively high integration in 

global value chains, Switzerland offers an ideal setting to examine labor market effects of 

external exposure. In order to do so, we exploit recent exogenous exchange rate movements 

to identify trade-induced shocks across all sectors of the Swiss economy and transpose 

industry-level exposure to the municipal level, using detailed employment data on the 

entirety of Swiss firms. This enables a more precise identification of the exchange rate shock 

as the extent of the shock varies across regions in Switzerland. In contrast, the shock at the 

aggregate level is collinear with other confounding influences. Moreover, it also enables us to 

study the regional dimension of exchange rate changes in Switzerland as opposed to 

focussing on average effects for the whole country. 

 

The Swiss Franc has appreciated considerably against major foreign currencies over the past 

decade, notably from 2008 onwards (see Figure 1). While the Swiss industrial structure plays 

an important role in the long term tendency of the Swiss Franc to appreciate, the recent 

appreciation has been the result of the Swiss Franc’s "safe haven" status during the financial 

turmoil of the late 2000s (Baltensperger and Kugler, 2016). The continued appreciation of the 

CHF and the low inflation rates have raised fears about deflation tendencies and the loss of 

international competitiveness and resulting losses for Swiss exporters. In 20111, the Swiss 

National Bank (SNB) imposed a currency floor against the Euro, which was subsequently 

lifted in 2015. However, the strong and rapid appreciation of the Swiss Franc has been 

perceived as a challenge for large parts of the manufacturing sector, the tourism industry as 

well as retail trade and there has been widespread fear that a long-lasting strong Franc may 

even lead to an erosion of business locations in the country4. 

 

                                                 
4 see e.g. http://www.nzz.ch/meinung/kommentare/jetzt-ist-die-politik-gefordert-1.18632980 
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Figure 1: Bilateral nominal exchange rates, 1999=100 

  

 

 

 

 

 

 

 

         

Source: UNCTAD Stat  
 

Recent studies have investigated the effects of CHF fluctuations on Swiss economic 

performance along a number of dimensions. Using the KOF enterprise survey, Lassmann 

(2013) finds a negative impact of the CHF appreciation on firm profits. From an economic 

perspective, a temporary currency appreciation may even have permanent adverse impacts on 

exports. This “hysteresis effect”’ has been studied by Fauceglia et al. (2015). At the same 

time, a high level of integration into global value chains (GVCs) could potentially mitigate 

these negative effects by simultaneously rendering foreign inputs cheaper. This “natural 

hedging”’ has been confirmed in Fauceglia et al. (2014, 2015). Relative export resilience may 

also be explained by very low price elasticities of major Swiss exports such as 

pharmaceuticals and machinery, as suggested by Auer et al. (2011). However, Auer and 

Sauré (2012) caution that the failure to account for the simultaneous rebound of global 

demand and the strong Franc appreciation may lead to the wrong assumption that exchange 

rate fluctuations matter little for Swiss export performance. 

 

To the best of our knowledge, the only study that explicitly looks at the link between Swiss 

Franc fluctuation and employment outcomes is Kaiser and Siegenthaler(2016). Using a panel 

of Swiss manufacturing firms based on the KOF innovation survey, the authors find that an 

appreciation increases high-skilled and reduces low-skilled employment in most firms, 

though the aggregate impact of the Swiss Franc appreciation seem to be muted in their 

findings. 

 

In contrast to Kaiser and Siegenthaler (2016), we propose to study the heterogeneous effects 

of the Swiss CHF appreciation on employment across all sectors and regions, hitherto 

unexamined in this literature. This enables us to study the regional dimension of exchange 

rate changes in Switzerland as opposed to focussing on average effects for the whole country. 

To do so, we build on related studies by Campa and Goldberg (2001), Nucci and Pozzolo 

(2010), Autor et al. (2013), and Huang and Tang (2015). In particular, we decompose 

aggregate exchange rate fluctuation into an export-specific component, as well as two import-

specific components that reflect both the degree of import competition and reliance on 
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foreign inputs. 

 

Our approach has two important advantages. First, we can track labour market outcomes of 

the CHF fluctuation across all economic sectors and are hence able to make informed 

statements about structural change, deindustrialization and the Swiss Franc’s potential 

contribution to it. Close to 74% of Swiss employment is currently in the services sector (not 

counting energy and construction)5. The services sector may be impacted indirectly through 

worker relocations and spillovers from the manufacturing and agricultural sectors as well as 

directly through exposure to international trade. Moreover, the services sector accounts for a 

large share of Swiss external trade: Swiss exports and imports of services have amounted to 

CHF 105.45 billion and 85.04 billion respectively in 2014, as opposed to 208.36 billion and 

178.61 billion in manufacturing the same year6. However, despite the importance of the 

services sector, previous studies on Switzerland and most studies on trade and employment 

more generally have been unable to account for effects beyond the manufacturing sector, 

which currently employs less than 17% of the Swiss workforce. 

 

Second, our approach allows us to distinguish several channels through which exchange rates 

may impact the domestic economy. While existing studies generally emphasize import 

competition and/or export channels, we are able to distinguish a third channel that turns out 

to be crucial, but has hitherto been neglected in the empirical literature: the use of foreign 

intermediate inputs. While this third channel is more important for the manufacturing sector 

as a whole (see Table 2 for details), it is also significant for a few services: transport and 

storage, and renting of machinery and equipment, in particular. Data from the OECD-WTO 

TiVA database suggest that the foreign value added share of gross exports (used as a reliable 

measure of backward linkage in GVCs) in these sectors was 19.8% and 18.4, respectively, in 

2011 (the last year for which these data are available). Moreover, the Swiss manufacturing 

sector is also reliant on imported services inputs. Illustratively, data from the World Input 

Output Database (WIOD; Timmer et al. 2015) suggest that the Swiss computer, electronics 

and optics sector imported telecom services worth $135 million from Germany in 2014; in 

the same year, Swiss pharma imported $1.47 billion of health services from Germany. 

 

Our empirical strategy is informed by the theoretical predictions of Campa and Goldberg 

(2001). Conceptually, there are three ways in which the exchange rate may impact firms and 

hence workers. First, an appreciation makes domestic firms less competitive, which may 

translate into job losses within export-oriented firms. Appreciation makes domestic products 

more expensive relative to foreign products, leading to a decline in demand for domestic 

products and labour. On the import side, predictions depend on whether imported inputs are 

substitutes or complements to domestic labour. The former case occurs in import-competing 

sectors. In this case, an appreciation of the CHF makes imports of foreign goods cheaper, 

which ultimately results in the downsizing of these firms’ workforces. In contrast, firms that 

rely heavily on foreign inputs may expand operations as their relative prices fall when the 

domestic currency appreciates, resulting in an increase in the demand for labour. For 

instance, transport and storage relies on imported inputs such as transport equipment and fuel, 

whose prices dropped due to the appreciation of the Swiss Franc. Again with the 

appreciation, it becomes easier for Swiss renting companies to buy machinery and equipment 

in the EU and rent these to clients in Switzerland. 

                                                 
5 In the study, manufacturing comprises NOGA codes 15-37 and services comprises NOGA codes 50-52, 55, 

60-67, 70-75, 80, 85, 90-93. 
6 https://www.eda.admin.ch/content/dam/dea/de/documents/faq/schweiz-eu-in-zahlen_de.pdf 
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We find strong evidence for all three channels of employment effects of currency 

appreciation: negative employment growth induced by increasing export uncompetitiveness 

and higher import competition, and positive employment growth induced by cheaper 

availability of foreign inputs. The combined average effect of the three channels on 

employment growth is negative in our preferred results, with significant heterogeneity across 

municipalities and for sub-samples that that consider industry concentration in terms of 

employment, dominant language spoken, high versus low shares of cross-border commuters, 

and rural versus urban regions. Moreover, our overall findings are not dependent on the 

inclusion of the services sector in the sample. 

 

One could argue that not only the extent of the appreciation but also the timing and level of 

the placement of the floor by the SNB was unexpected by consumers and producers alike. 

There were two important economic consequences of the strong Franc appreciation: (i) 

domestic products and input factors (such as domestic labor) got more expensive on the 

world market, which reduced the associated domestic labor demand; (ii) foreign products and 

input factors got cheaper in Switzerland, which may have increased the associated domestic 

labor demand to the extent that such labor was complementary to foreign-borne imported 

inputs. Two issues need to be mentioned here. First, the effects of a strong currency 

appreciation depend on the magnitude of the appreciation as well as its expected duration. In 

the case of the bespoken appreciation of the Franc, the phenomenon did not root as much in a 

change of the fundamentals of the Swiss economy but of the ones in neighbouring euro-land. 

And it would be fair to say that signs of any drastic change there -- given the mixed support 

for the monetary policy of the European Central Bank as well as the austerity approach to 

fiscal policy -- did not lend support to an expectation of a short-run phenomenon of a weak 

Euro and, hence, a strong Franc. Under such conditions, a drastic appreciation would tend to 

destroy jobs of sectors with a lot of value added and labor content in Switzerland, unless the 

importance of the second effect -- a push in labor demand in thin-value-added sectors that use 

foreign inputs intensively -- is strong enough to compensate for it in aggregate. 

The rest of the paper is structured as follows. Section 2 describes the empirical methodology 

in detail, presenting the data sources and the construction of variables. Section 3 contains the 

main results of our analysis and Section 4 concludes. 

 

2 Empirical methodology 

 

2.1 Data 

Our identification strategy requires detailed information about firms’ exposure to exports, 

foreign sourcing and import competition. Unfortunately, no single Swiss data source provides 

sufficient information for our purposes. We hence need to make use of various data sources 

in order to construct accurate measures that reflect municipality level heterogeneity along 

those three lines. In this section, we discuss the various data sources and how we use them. 

 

2.1.1 Swiss employment according to the BZ and STATENT 

We are interested in the micro employment and industrial structure of the Swiss economy and 

hence our main datasets are the STATENT dataset and the Swiss business census (BZ), 

which is its predecessor. These datasets contain establishment-level data on the universe of 

Swiss firms and establishments, notably total employment, full-time equivalents (FTE), 

detailed location and industry classification of main economic activity (NOGA), as well as 

juridical form. The years of interest in the BZ dataset are 2001, 2005 and 2008, which is the 

last year before the strong and persistent CHF appreciation. We propose to make use of the 
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STATENT dataset for the years 2011 and 20147. 

 

There are important methodological differences in the construction of the BZ and STATENT, 

which we need to account for. The main difference is that STATENT relies on administrative 

data, while BZ data comes from compulsory business censuses. The BZ has a somewhat 

higher threshold for registering employees and establishments (all employees that work at 

least 6 hours a week and all establishments in which at least 20 hours per weeks are being 

worked) than STATENT (all employees and establishments subject to social security 

contributions). 

 

Figure 2: Share of FTE and total FTE when FTE>= 0.5 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

                           Source: BFS STATENT  

      Note: The dotted line is measured on the right vertical axis. 

 

In Figure 2, we plot different statistics of the entire database if we restrict the sample to firms 

with fte>= 0.5. The dotted line is measured on the right vertical axis and shows the evolution 

of Swiss FTEs over time. We observe a sharp increase that has started in 2005 i.e. with the 

methodology of the old BZ dataset. There is a slight indication of a structural break when 

moving to the Statent methodology in 2011, as can be observed in the falling rate of increase 

of total FTEs post-2011. The structural break is more visible when looking at shares, as 

reflected on the left vertical axis. The dashed line tracks the evolution of the share of firms 

with FTE 0.5 over the total number of firms registered in the respective datasets. This share 

drops significantly from over 95% in BZ to up to 85% in Statent, suggesting a higher 

sampling rate of micro-enterprises. However, in terms of FTE, the difference is rather 

marginal (the solid line), suggesting the presence of a large number of Swiss firms (15% of 

the total) that generate less than 2% of total full time equivalent employment. Figure 2 hence 

suggests that we can effectively correct for the sampling bias by restricting the sample to 

                                                 
7 We do not use STATENT data for 2012 and 2013 for the sake of consistency as we maintain a three-year gap 

between time periods in our empirical analysis. 
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those firms with at least 0.5 FTE, which is why we depart from standard practice of working 

without one-person companies i.e. FTE>=1.08. 

 

When following municipalities over time, we face another challenge in that a large number of 

municipalities has undergone mutations over the time of observation. Most have been 

fusions, which we can track over time. BZ and STATENT each provide consistent 

identification codes for their respective datasets. However, in order to compare STATENT 

data with BZ data, we prefer to simply work with time-consistent municipalities across both 

datasets, yielding a total of 2284 municipalities that comprise more than 97% of Swiss 

employment.9 

 

The economic sectors given follow the NOGA classification, which has undergone a 

substantial change in nomenclature in 2008. The NOGA08 codes are reported for all firms, 

while the old NOGA02 code is reported only until 2008. Since we work with industry data in 

2-digit ISIC Rev.3 classification, we need to obtain time consistent NOGA codes that 

indicate the sector of economic activity. In order to do so, we first aggregate each firm’s 

economic activity into the corresponding 2-digit NOGA08 code. We then compute the 

corresponding NOGA02 code using correlation tables obtained from the Federal Statistic 

Office, taking due account of transition probabilities when codes do not map into each other 

one-to-one.10 NOGA02 is analogous to ISIC Rev. 3 at the two-digit level, which allows us to 

obtain exact correspondences between employment and industry output and trade data. As the 

latter is aggregated into 33 distinct industries (excluding households), we follow the same 

methodology to map NOGA02 codes into the 33 industries used in OECD input-output tables 

(see Section 2.1.2). We provide the mapping into these industries in columns (1) and (2) of 

Table 1. 

 

                                                 
8 This said, our overall findings are robust to restricting the sample to FTE 1.0 instead of FTE 0.5. 
9 This means that firms in close to 70 municipalities were not taken into account in the analysis as these 

municipalities underwent mutations over the period of analysis. However, since these mutations are likely 

uncorrelated with municipalities’ international exposure, excluding them is unlikely to be problematic for the 

analysis. Note also that Glarus is not in the study’s sample as they had a fusion of their municipalities to three 

municipalities. 
10 By considering sectors rather than firms we face the same problem as every other study associating the 

activity of firms with sectors and industries. In particular, bigger firms are active in more than one sector but all 

of their employees are assigned to the sector of the main activity of the firm, no matter whether they work in 

that sector or not. This may be an issue, for instance, with employees who are formally employed by 

employment agencies and e.g. leased to firms in various sectors. Such employees may be counted as to work in 

the services sector the employment agencies are assigned when in fact they work for other manufacturing or 

services sectors. This problem cannot be circumvented due to the availability of data and it is impossible to 

gauge whether and in which way it affects the results. 
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Table 1: Employment summary statistics 
 

NOGA 2002 codes Industry description FTE share 2001 FTE share 2014 Industry growth Contribution to growth 

1, 2, 5 Agriculture, hunting, forestry and fishing 4.15 3.00 -12.87 -0.53 

10, 11, 12, 13, 14  Mining and quarrying 0.13 0.12 9.32 0.01 

15, 16 Food products, beverages and tobacco 1.72 1.88 31.36 0.54 

17, 18, 19 Textiles, textile products, leather and footwear 0.61 0.32 -35.76 -0.22 

20 Wood and products of wood and cork 1.06 0.90 2.39 0.03 

21, 22 Pulp, paper, paper products, printing and publishing 1.90 1.06 -32.71 -0.62 

23 Coke, refined petroleum products and nuclear fuel 0.02 0.02 25.03 0.01 

24 Chemicals and chemical products 1.88 1.78 14.29 0.27 

25 Rubber and plastics products 0.72 0.56 -5.73 -0.04 

26 Other non-metallic mineral products 0.56 0.42 -9.23 -0.05 

27 Basic metals 0.49 0.31 -23.27 -0.11 

28 Fabricated metal products 2.50 2.00 -3.29 -0.08 

29 Machinery and equipment, nec 3.11 2.18 -15.49 -0.48 

30, 32, 33 Computer, Electronic and optical equipment 2.92 2.95 21.80 0.64 

31 Electrical machinery and apparatus, nec 1.06 0.89 1.44 0.02 

34 Motor vehicles, trailers and semi-trailers 0.14 0.11 -3.54 -0.01 

35 Other transport equipment 0.39 0.40 21.62 0.08 

36, 37 Manufacturing nec; recycling 0.85 0.66 -6.00 -0.05 

40, 41 Electricity, gas and water supply 0.69 0.70 20.70 0.14 

45 Construction 8.39 8.11 16.36 1.37 

50, 51, 52 Wholesale and retail trade; repairs 15.64 13.08 0.69 0.11 

55 Hotels and restaurants 5.85 4.78 -1.47 -0.09 

60, 61, 62, 63 Transport and storage 4.66 4.58 18.26 0.85 

64 Post and telecommunications 2.29 1.51 -20.67 -0.47 

65, 66, 67 Financial intermediation 5.97 5.38 8.59 0.51 

70 Real estate activities 0.59 1.18 140.96 0.83 

71 Renting of machinery and equipment 0.12 0.17 70.44 0.09 

72 Computer and related activities 1.82 2.14 41.54 0.76 

73, 74 R&D and other business activities 8.28 12.51 82.09 6.80 

75 Public admin. and defence; compulsory social security 4.03 4.29 28.09 1.13 

80 Education 4.90 5.27 29.60 1.45 

85 Health and social work 9.14 11.84 56.01 5.12 

90, 91, 92, 93 Other community, social and personal services 3.43 4.89 71.66 2.46 
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Table 1 also displays a number of key summary statistics. At the aggregate level, Swiss 

employment has grown by 20.45% from 2001 to 2014. This aggregate growth, however, 

masks important structural changes at the industry level. In particular, the manufacturing 

sector (shaded) has shed labor relative to other sectors, as well as in absolute terms (note that 

this study defines the manufacturing sector excluding the energy and construction sectors). 

While there were roughly 635,162 FTEs active in manufacturing in 2001, that number has 

been reduced by 2,779 to 632,383 FTEs in 2014. While its share in total employment was 

almost 20% in 2001, that share has been reduced to 16.5% in 2014 (the sums of columns 3 

and 4 over the shaded area). In fact, the only manufacturing industries that have experienced 

positive growth (column 4), while contributing substantially to overall employment growth 

(column 5) are "food products, beverages and tobacco", "chemicals and chemical products", 

as well as "computer, electronic and optical equipment". These are the usual suspects of the 

Swiss manufacturing scene and include local food giants, the pharmaceutical, as well as the 

emblematic Swiss watch industry. 

 

On the other hand, employment growth has been driven almost entirely by the services 

sector. Without counting "electricity, gas and water supply" and "construction", the services 

sector has accounted for more than 95% of total employment growth in Switzerland. More 

than 33% of total employment growth has originated in "R&D and other business activities", 

of which most expansion has originated in the business service sector (NOGA02 code 74). 

This sector alone has expanded by 82% since 2001, adding 216,646 new FTE jobs to the 

economy, which corresponds to almost 7% of total employment in 2001. The second largest 

contribution to total employment growth (25%) has been in the "health and social work" 

sector, which has, however, grown less dynamically (56%). Except for postal and 

telecommunication and hotels and restaurants, each services industry has contributed 

positively to employment growth. 

 

While structural transformation from manufacturing into services is a common phenomenon 

in developed economies, existing work that studies the relationship between trade and 

employment generally focuses solely on the manufacturing sector. Given the preceding 

discussion of employment trends in Switzerland, it should be clear that such studies paint 

only a partial picture of modern economic realities. 

 

2.1.2 Data on Swiss industry output, trade and bilateral exchange rates 

Both BZ and STATENT do not record any data on output or trade activity. We hence need to 

combine our employment dataset with external data on output and trade. The way this is 

usually done in the literature is through customs records, which generally maintain detailed 

records on products flowing into and out of a country. However, we cannot follow this 

approach for two main reasons. 

 

First, customs record only data on trade in goods. However, trade in goods accounts for only 

part of international trade. As mentioned in the introduction, Swiss services trade amounts to 

roughly half of Swiss goods trade, according to Swiss balance of payments data. Simply 

excluding the services sector - which accounts for over 95% of employment gains in 

Switzerland - hence seems infeasible. 

 

Second, the product classification used to register goods does not have a direct 

correspondence with the classification of economic activity of the firm that participates in 

international trade. Using correspondence tables to map these products to the industry of 

origin, which are widely used in the trade literature and readily available from e.g. 
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EUROSTAT, we can associate the entirety of Swiss traded products exclusively with the 

manufacturing sectors in which they originate. As such, we can use goods trade as a proxy 

for export exposure of manufacturing firms, as well as the degree of import competition. 

However in doing so, we would completely miss out on the channel of reliance on foreign 

inputs. Given that customs data is recorded in gross terms, as opposed to value added, this 

shortcoming substantially distorts any indicator that is measured in such a way. Moreover, 

the correspondence obtained through such tables is far from being exact. For example, when 

calculating the degree of export exposure as yearly total (manufacturing) industry exports as 

a share of industry gross output, obtained from Swiss Value Added Tax data, the shares range 

from 0 to over 100 in some cases, while, by definition, that number cannot be greater than 1. 

 

In order to work with a unified framework, and given the above-mentioned shortcomings of 

the standard approach in the literature, we decide to make use of the recent OECD Inter-

Country Input-Output (ICIO) database (OECD, 2015), which provides the basis for the joint 

WTO-OECD Trade in Value Added project. The ICIO data provide us with an excellent basis 

for our purposes. First, it comprises bilateral trade data for both goods and services, for years 

that mainly overlap with our Swiss employment data11. Second, the ICIO database 

differentiates 34 industrial activities12, which we can map one-to-one with Swiss employment 

data, given the consistent use of ISIC Rev.3 classifications (see above). The sectors comprise 

all manufacturing and services industries and we are hence able to include the entirety of 

Swiss industries in the analysis. Third, unlike national input-output tables, including those 

available for Switzerland, ICIO provides for detailed inter-industry and final demand 

relationships across 61 economies, allowing us to construct very precise measures of 

industry-level exposure to changes in bilateral exchange rates, GDP and trade. 

 

We thus obtain bilateral data on Swiss trade with 60 countries13, as well as one "Rest of the 

World" aggregate economy. As the construction of our variables of interest (see Section 2.2) 

requires detailed information on industry- and country-specific weights, we decide to drop 

the aggregate economy in our analysis, as it combines all remaining countries with various 

levels of exchange rates and GDP into one. It turns out that this aggregate economy accounts 

for less than 7% of Swiss trade flows over the period of observation. 

 

                                                 
11 ICIO is not available for the year 2001. After verifying the consistency with Swiss Federal Customs trade 

data, we simply combine 2000 ICIO data with 2001 BZ data. Also while ICIO data availability ends in 2011, we 

can still include the year 2014 in our analysis as we construct the variables of interest in differences over three-

year time periods: 2005-2008, 2008-2011 and 2011-2014. 
12 Note that the effective number of industries is 33 as we exclude the "Households" sector. 
13 These include Argentina, Australia, Austria, Belgium, Bulgaria, Brazil, Brunei Darussalam, Canada, Chile, 

China, Colombia, Costa Rica, Cyprus, Czech Republic, Germany, Denmark, Spain, Estonia, Finland, France, 

United Kingdom, Greece, Hong Kong, Croatia, Hungary, Indonesia, India, Ireland, Iceland, Israel, Italy, Japan, 

Cambodia, South Korea, Lithuania, Luxembourg, Latvia, Mexico, Malta, Malaysia, the Netherlands, Norway, 

New Zealand, the Philippines, Poland, Portugal, Romania, Russia, Saudi Arabia, Singapore, Slovak Republic, 

Slovenia, Sweden, Thailand, Tunisia, Turkey, Taiwan, United States, Vietnam and South Africa. 
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Table 2: Trade intensities of ICIO industries  
 

NOGA 2002 codes Industry description Exports Imports Inputs 

1, 2, 5 Agriculture, hunting, forestry and fishing 0.01 0.05 0.13 

10, 11, 12, 13, 14  Mining and quarrying 0.12 0.13 0.11 

15, 16 Food products, beverages and tobacco 0.14 0.12 0.13 

17, 18, 19 Textiles, textile products, leather and footwear 0.64 1.34 0.34 

20 Wood and products of wood and cork 0.08 0.01 0.14 

21, 22 Pulp, paper, paper products, printing and publishing 0.20 0.07 0.17 

23 Coke, refined petroleum products and nuclear fuel 0.30 4.53 0.17 

24 Chemicals and chemical products 0.73 0.16 0.17 

25 Rubber and plastics products 0.47 0.08 0.32 

26 Other non-metallic mineral products 0.16 0.04 0.18 

27 Basic metals 0.76 0.04 0.32 

28 Fabricated metal products 0.23 0.03 0.22 

29 Machinery and equipment, nec 0.60 0.26 0.21 

30, 32, 33 Computer, Electronic and optical equipment 0.53 0.18 0.20 

31 Electrical machinery and apparatus, nec 0.38 0.13 0.28 

34 Motor vehicles, trailers and semi-trailers 0.77 4.76 0.39 

35 Other transport equipment 0.39 0.57 0.25 

36, 37 Manufacturing nec; recycling 0.68 0.51 0.27 

40, 41 Electricity, gas and water supply 0.15 0.02 0.08 

45 Construction 0.00 0.02 0.14 

50, 51, 52 Wholesale and retail trade; repairs 0.25 0.11 0.08 

55 Hotels and restaurants 0.21 0.15 0.08 

60, 61, 62, 63 Transport and storage 0.28 0.20 0.11 

64 Post and telecommunications 0.08 0.03 0.08 

65, 66, 67 Financial intermediation 0.32 0.01 0.02 

70 Real estate activities 0.02 0.01 0.01 

71 Renting of machinery and equipment 0.15 0.02 0.11 

72 Computer and related activities 0.00 0.01 0.04 

73, 74 R&D and other business activities 0.03 0.00 0.05 

75 Public admin. and defence; compulsory social security 0.03 0.00 0.03 

80 Education 0.01 0.00 0.05 

85 Health and social work 0.03 0.00 0.08 

90, 91, 92, 93 Other community, social and personal services 0.12 0.11 0.09 

  Total 0.27 0.42 0.15 
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Table 2 summarizes key statistics of the ICIO trade data for Switzerland. The first column 

shows each industry’s export intensity, defined as total exports over total output. We observe 

the highest ratios in the manufacturing sector, where exports often consist of a majority of 

sales. The service sector is on average much less export oriented, but nevertheless displays 

substantial outward orientation in a few subsectors such as "Wholesale and retail trade and 

repairs", "Hotels and restaurants", "Transport and storage", as well as "Financial 

intermediation". The second column displays a measure of import competition, defined as 

Swiss final consumption expenditure abroad as a share of the respective industries’ total 

output. Very high shares are obtained in sectors that Switzerland does not have important 

industrial capacities (anymore) in, such as "Coke, refined Petroleum products and nuclear 

fuel", "Textiles, leather and footwear", and "Motor Vehicles". The final column lists a 

measure of reliance on foreign inputs, defined as the expenditure on industry inputs 

purchased abroad over total industry output. On average, Swiss industries, especially in 

manufacturing, display a high level of reliance on foreign inputs, which may be due to its 

relatively small domestic market. Column 3 shows that all Swiss industries rely to varying 

degrees on foreign inputs, though the reliance of the services sector, with the exception of 

transport and storage and renting of machinery and equipment, is much lower than that of 

manufacturing. 

 

Finally, we combine the information on trade partners from ICIO with data on bilateral 

exchange rates from UNCTADStat and on GDP from the World Bank’s World Development 

Indicators. We complete lacking information on GDP for Taiwan from the Taiwanese 

National Statistics Office. We work with nominal exchange rates as we include year fixed 

effects in our empirical analysis, which fully capture any change in the consumer price index. 

Hence, using nominal vs real exchange rates in the present analysis would be equivalent. 

 

2.2 Construction of industry-level variables 

 

2.2.1 Industry-level exchange rate measures 

While we are interested in regional heterogeneities, we first proceed by constructing industry-

level measures. Given that different industries trade more or less intensively with different 

countries, we need an exchange rate measure that reflects this fact. Aggregate trade weighted 

exchange rate indices are not sufficient for our purpose, as they do not reflect the industry-

specific exposure to foreign currencies. Building on Goldberg (2004), we propose to 

construct an industry-level exchange rate index of the following form: 

 

      ∆𝑒𝑖,𝑡
𝑥 = 100 ∗ ∑

𝑥𝑖,𝑗,𝑡−1

𝑥𝑖,𝑡−1
𝑗

𝑒𝑗,𝑡−𝑒𝑗,𝑡−1

𝑒𝑗,𝑡−1
      (1) 

 

where ej,t is the bilateral nominal exchange rate between Switzerland and country j, ∆ex
i,t is 

the change in the export weighted exchange rate industry i is facing at time t, taking into 

account its previous exposure to exchange rate fluctuations with country j. The weighting 

term (xi,j,t-1/xi,t-1) reflects industry i’s trade exposure to country j in terms of its export 

propensity. We weight by previous period trade shares so as to avoid any contemporaneous 

correlation as yearly trade flows may have adjusted for exchange rate fluctuations during the 

same year. 

 

Imports of consumption goods and inputs do not necessarily follow the same pattern. 

Depending on the product in question, these are likely to being sourced from countries other 

than the export destination. The calculation of the imported input weighted exchange rate 

change ∆emi
i,t follows the same pattern with imported input data. For the analogous 
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calculation of ∆emc
i,t, we calculate weights on the basis of imports undertaken by Swiss final 

demand sectors such as households and government purchases, instead of Swiss industry 

imports. 

 

We plot the average exchange rate change across all time periods obtained for each industry 

in Figure 3. 

 

Figure 3: Average industry-specific exchange rate change 

 

Source: Authors’ calculations  

Note: The figure displays the values of the industry-specific, trade-weighted exchange rate changes facing 

consumption imports (de_mc shown as dots), intermediate imports (de_mi shown as diamonds) and exports 

(de_x shown as squares). For instance, exports of electricity, gas and water supply face a lower appreciation 

value than exports of chemicals and chemical products. This is because the former is entirely exported into the 

Euro area, whereas chemical products are also exported substantially into e.g. the US; and the CHF has 

appreciated more against the USD than against the EUR, which explains the higher value of de_x for chemical 

products compared to the utilities sector. 
 

The dispersion of values within each industry is key to our identification strategy and we 

observe significant differences between the average exchange rate changes across industries 

that are specific to exporting (dex), import competition (demc) and reliance on foreign inputs 

(demi). By definition these differences are the result of differing intensities of each industry’s 

geographical sourcing or export destinations. The diamond-shaped dots appear to display the 

least variation across industries, which suggest relatively similar geographical sourcing of 

intermediate inputs across Swiss industries. Significant variation, however, can be observed 
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for both export and import competition specific exchange rate appreciation measures, which 

suggests higher industry-specificity in trade partners for final products than for intermediate 

inputs. For instance, Figure 3 suggests that the average exchange rate appreciation was 

stronger in the chemicals and chemical products sector than in the hotels and restaurant 

sector. This means that the chemicals and chemical products sector was oriented more 

strongly in its exports to countries with whom the Swiss Franc appreciated more strongly 

relative to the hotels and restaurant sector. Overall, the observed variation in Figure 3 

justifies the calculation of industry-specific exchange rates as aggregate exchange rate 

measures would not pick up these differences. 

 

Interestingly, the Swiss manufacturing sector appears to have experienced a much larger 

export-specific exchange rate appreciation, while the services sector displays relatively 

higher import-specific appreciation measures. Table 3 reports these measures as aggregated 

at the broad sectoral level. We observe that the manufacturing sector has experienced an 

average appreciation of 10.55%, whereas this number has been only 8.81% for the services 

sector, suggesting less external competitiveness pressures for its exports. The roles are 

reversed, however, when looking at the values of the import-specific measures, notably the 

import-competition specific exchange rate appreciation. 

 

Table 3: Average exchange rate change by sector   

     

Sector Δex Δemc Δemi 
 

 
   

 

Manufacturing 10.55% 8.52% 8.93%  

Services 8.81% 9.71% 9.18%  

     

Note: Manufacturing comprises NOGA codes 15-37 and services  

comprises NOGA codes 50-52, 55, 60-67, 70-75, 80, 85, 90-93.  

 

 

2.2.2 Industry-level foreign demand 

The timing of the CHF appreciation coincides with the financial crisis that broke out in 2009. 

In order to disentangle the effects of the CHF appreciation from those of the global slowdown 

in demand, we propose to construct an industry specific, trade weighted measure of world 

demand, in addition to year fixed effects in all regression specifications (see Section 2.4 for 

details). The inclusion of such a control variable is warranted by the predominant role of 

countries’ GDP in determining trade relations. Since we look at both imports and exports, 

this variable captures more than just foreign demand - the trade effects net of the exchange 

rate variation due to variation in foreign economic activity. We proceed analogously to the 

measure on industry exchange rate changes and calculate: 

 

   ∆𝐺𝐷𝑃𝑖,𝑡
∗ = 100 ∗ ∑ 𝑤𝑖,𝑗,𝑡𝑗

𝐺𝐷𝑃𝑗,𝑡−𝐺𝐷𝑃𝑗,𝑡−1

𝐺𝐷𝑃𝑗,𝑡−1
    (2) 

 
where GDPj,t is the Swiss trading partner’s GDP and GDP*

i,t is the trade weighted foreign 

GDP industry i is facing at time t and 

 

𝑤𝑖,𝑗,𝑡 =
𝑥𝑖,𝑗,𝑡−𝑖+𝑚𝑖𝑖,𝑗,𝑡−1+𝑚𝑐𝑖,𝑗,𝑡−1

𝑥𝑖,𝑡−1+𝑚𝑖𝑖,𝑡−1+𝑚𝑐𝑖,𝑡−1
         (3) 
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2.2.3 Industry-Level Exposure to Export and Import 

We then turn to calculating the degree of industries’ export orientation (xei,t), reliance on 

foreign inputs (meii,t) and import competition (meci,t) as in Table 2, which we define as 

 

𝑥𝑒𝑖,𝑡 = ∑
𝑥𝑖,𝑗,𝑡−1

𝑂𝑢𝑡𝑖,𝑡−1
𝑗            (4) 

 
where xi,j,t-1 denotes industry i’s exports to country j and Outi,t-1 denotes its total output; 

 

𝑚𝑒𝑐𝑖,𝑡 = ∑
𝑥𝑖∗,𝑗,𝑡−1

𝑂𝑢𝑡𝑖,𝑡−1
𝑗            (5) 

 
where 𝑥𝑖∗,𝑗,𝑡−1 denotes Swiss final consumption of foreign industry i*’s exports, and 

 

𝑚𝑒𝑖𝑖,𝑡 = ∑
𝑥𝑖∗,𝑗,𝑡−1

𝑂𝑢𝑡𝑖,𝑡−1
𝑖∗,𝑗            (6) 

 

where we consider industry i’s total imports of foreign intermediate inputs from across 

industries i*. 

 

Data on these variables is presented in Table 2 and described in the text in Section 2.1.2. 

 

2.3 Constructing local measures 

Armed with the full set of industry-specific variables, we next move to estimating their local 

counterparts. The BZ and STATENT offer detailed information on local industrial structures 

that we exploit to this end. Specifically, we scale national estimates at the industry level to 

the Swiss municipal level, the identifying assumption being that the typical firm in an 

industry in a municipality shares the same features as the national industry, proportionally to 

its size relative to the entire industry. The choice of scaling parameter is hence consistent 

with the stylized fact that firms engaging in international trade are typical very large (Bernard 

et al. (2011)). The industry level exposure to foreign exchange rate fluctuations and trade is 

hence proportionally apportioned to local size, as in Autor et al. (2013). Specifically, we 

calculate a municipality-specific scaling variable that reflects both its industry composition, 

as well as its relative size: 

 

𝐼𝑐,𝑡 = 1

𝑛
∑

𝐿𝑐,𝑖,𝑡−1
𝐿𝑖,𝑡−1

𝐼𝑖,𝑡𝑖            (7) 

 

where indicator variable I = {ex, emi, emc, GDP*, xe, mec, mei}, L = employment, n total 

number of industries and the subscript c denotes municipality. 

 

Descriptive statistics for the set of constructed municipality-variables are reported in Table 4. 

Our original employment dataset had observations for 2001, 2005, 2008, 2011, and 2014. 

Our industry trade dataset has observations on years 2001, 2005, 2008 and 2011, which we 

have used to account for the calculation of beginning of period exposures. As we compute 

growth rates on the dependent variable, we are left with a four period panel, namely 2005, 

2008, 2011 and 2014. The total number of observations (9136) thus comprises 4 years and 

2284 municipalities that we track over time. 
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Table 4: Descriptive statistics 

      

Variable Obs Mean Std. Dev.  Min Max 

year 9136 2009.5 3.354286 2005 2014 

Δex
c,t 9136 0.0042421 0.0274679 -0.0133255 1.679724 

Δemc
c,t 9136 0.0040031 0.0283389 -0.0222461 -1.738849 

Δemi
c,t 9136 0.0039543 0.0283452 -0.0042345 1.754438 

xec,t 9136 0.0001176 0.0004455 9.83E-10 0.0115742 

mecc,t 9136 0.0001819 0.0020382 6.63E-09 0.1034096 

meic,t 9136 0.0000675 0.0002277 1.40E-08 0.0057888 

ΔGDP*
c,t 9136 0.0102382 0.0637368 -0.0020827 3.510124 

      
Table 5 gives us a good example of what our indices capture. We see the top ten Swiss 

municipalities in terms of export exposure in 2014, as well as their ranks in earlier periods. 

While the biggest Swiss municipalities in terms of employment head this ranking, we also 

find a number of relatively small municipalities that display similarly high levels of export 

exposure. For example, Kreuzlingen, Mendrisio and Sevelen together account for less than 

7% of total employment in Zurich alone. Nevertheless, they have similar levels of export 

exposure (xec,t). Sevelen alone has less than 2000 FTEs, corresponding to a little more than 

half a percent of employment in Zurich. The similar level of export exposure comes from the 

fact that Sevelen provides a large share of total Swiss employment in one particular industry 

that makes a large part of its revenues abroad. The table hence illustrates well the fact that 

our variables reflect municipality exposure along two lines: 1) the share of municipal industry 

employment in total industry employment, irrespective of the total size of the community, 

and 2) the trade intensities of the respective industries that a particular municipality houses. 

 

Table 5: Top ten municipality export exposure ranking  

     

Municipality 2005 2008 2011 2014 

Zürich 2 2 2 1 

Basel 1 1 1 2 

Genève 7 4 4 3 

Kreuzlingen 10 6 6 4 

Mendrisio 32 20 9 5 

Bern 6 3 3 6 

St. Gallen 9 5 5 7 

Sevelen 21 7 7 8 

Biel/Bienne 14 14 11 9 

Baden 17 15 24 10 

 

Finally, to show the heterogeneity in the three exposure measures across Swiss 

municipalities, we plot these on the map of Switzerland in Figure 4. The municipalities 

exhibit different exposures to the three measures depending on the share of municipal 

industry employment in total industry employment and the export, imported input and import 
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intensities of the respective industries that a particular municipality houses in each case. For 

instance, a high export exposure generally means that a municipality has a high export 

intensity in sectors with relatively many employees in the community. Many of the 

municipalities in Table 5 and Figure 4 are large and very well-integrated with foreign 

markets (in terms of export and import intensities). These cities host multinational firms and 

are major entry and exit points through their location vis-a-vis the Swiss transport network 

(airports, railways, highways) for products to and from Switzerland. For instance, the 

wholesale and machinery and equipment sectors are important drivers behind the high 

ranking of both Zürich and Basle. For Zürich, the financial sector, and for Basle, the 

chemicals and transport and storage sectors are other important determinants of their high 

ranking. It is this regional heterogeneity in the three exposure measures that we exploit in our 

estimation strategy. 
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Figure 4: Regional heterogeneity in exposure measures  

 

Note: The red map plots values of export exposure across municipalities; the green map, values of intermediate 

input exposure; and the blue map, values of import competition exposure. Unfortunately, the municipality of 

Zürich is not coded in the maps. 
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2.4 Estimation 

Having constructed the full set of variables needed for our analysis, we now move to our 

estimation strategy. We estimate variants of the following equation: 

 

∆𝐿𝑐,𝑡 = 𝛽0 + (𝛽1𝑥 + 𝛽2𝑥𝑥𝑒𝑐,𝑡)∆𝑒𝑐,𝑡
𝑥 + (𝛽1𝑚𝑖 + 𝛽2𝑚𝑖𝑚𝑒𝑖𝑐,𝑡)∆𝑒𝑐,𝑡

𝑚𝑖 + (𝛽1𝑚𝑐 + 𝛽2𝑚𝑐𝑚𝑒𝑐𝑐,𝑡)∆𝑒𝑐,𝑡
𝑚𝑐 +

𝛽1∆𝐺𝐷𝑃𝑐,𝑡
∗ + 𝛽2𝑥𝑒𝑐,𝑡 + 𝛽3𝑚𝑒𝑖𝑐,𝑡 + 𝛽4𝑚𝑒𝑐𝑐,𝑡 + 𝛾𝑐 + 𝛾𝑡 + 𝜖𝑐,𝑡        (8) 

 
Variants of municipal employment growth, defined in detail in Sections 3.1 and 3.2, are taken 

as the dependent variable. We include municipality-level fixed effects c, as well as time fixed 

effects t to control for idiosyncratic shocks at each point in time that are assumed to equally 

affect all industries. 

 

xec,t, meic,t, and mecc,t denote the degree of export orientation, reliance on foreign inputs and 

import competition respectively for each Swiss municipality. Similarly, ∆𝑒𝑐,𝑡
𝑥 , ∆𝑒𝑐,𝑡

𝑚𝑖 and ∆𝑒𝑐,𝑡
𝑚𝑐 

are municipality-specific trade weighted exchange rate changes that municipalities face 

depending on their industry composition. A trade weighted measure of foreign GDP change 

∆𝐺𝐷𝑃𝑐,𝑡
∗  serves as a municipality-specific gravity measure to correct for the intensity of trade 

relations that arises from economic strength. 

 

Theory predicts negative coefficients 𝛽1𝑥 and 𝛽2𝑥, as well as 𝛽1𝑚𝑐 and 𝛽2𝑚𝑐. 𝛽1𝑥 captures the 

export-specific exchange rate effect, whereas 𝛽2𝑥 captures its interaction with export 

exposure of the municipality, which we expect to magnify the effect observed in  𝛽1𝑥. The 

same reasoning allows us to interpret the other coefficients, but we expect the coefficient on 

the second block to be positive, as a positive employment effect through the availability of 

cheaper inputs is expected to prevail in those municipalities relying heavily on foreign 

intermediate goods. 

 

By postulating the above regression, we assume that exchange rate changes are exogenous to 

employment growth. This can be justified for a number of reasons. First, Figure 1 suggests 

that there was an abrupt appreciation of the Swiss Franc relative to the Euro — and even 

more so the British Pound — that does not have a continuous mapping to changes in 

macroeconomic variables in Switzerland prior to the shock. Moreover, in the regression we 

control for municipality and year fixed effects, which capture the universe of differences in 

employment growth across municipalities in the average year as well as average time-specific 

employment growth rate and macroeconomic changes across all municipalities. The latter 

ensures that common municipality-specific factors across all years and common year-

specific, macroeconomic factors across all municipalities cannot generate an endogeneity 

bias through omitted variable bias in the respective dimensions. For instance, the year fixed 

effects capture any common trend in inflation, technological progress or structural change 

across all municipalities. Similarly, the municipality-fixed effects capture long term trends in 

employment growth, urbanization, etc. that are specific to municipalities in the considered 

time span. 

 

The above regression, through the spacing of the data in time across three-year intervals, 

permits an analysis of short-to-medium term responses of employment growth to change in 

the appreciation or depreciation of the exchange rate. Since most of the variation in the data 

happened in 2007, after which we only have data for two other time spans, and data only 

come in three-year spells, we cannot contrast short- and long-run responses of employment 

growth to exchange rate fluctuations in this paper and have to focus on the medium-term. 

Notice also that Figure 1 suggests that key movements of the Swiss Franc to other currencies 
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in the period of consideration happened by way of appreciations only. Hence, the episode of 

interest does not support an analysis of the eventual asymmetry of appreciations vs 

depreciations of the Swiss Franc relative to the currencies of Switzerland’s other major 

trading partners. Overall this means that we cannot speak to the question of whether 

appreciation-induced changes in employment could be reversed or not by equivalent 

depreciations in the aftermath. This relates to the aforementioned impossibility to analyze the 

longevity of the experienced effects given the data and the time span. 

 

3 Results 

Before turning to the estimation of equation (8), we need to define the measurement of the 

outcome variable of interest. Previous studies have generally regressed either employment 

growth of tradable industries, or the share of those in total employment. In our set-up, all 

industries participate in international trade. We use two alternative definitions of the 

dependent variable: total municipal employment growth and industry-weighted municipal 

employment growth. 

 

However, in order to get a first feel for municipal employment growth in Switzerland, we 

plot an initial measure of total municipal employment change, Lc,t - Lc,t-1, in boxplots in 

Figure 5. The median Swiss municipality has experienced positive employment growth in all 

periods except for 2001-2005. This result is remarkable, given the unprecedented global 

economic downturn, which seems not to have had an important negative effect on municipal 

employment changes in Switzerland. 

 

Figure 5: Municipal employment change 

 
Note: Figure pertains to the median Swiss municipality. 
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In order to investigate the issue econometrically, we start by estimating different versions of 

equation (8) using two different dependent variables. 

 

3.1 Total municipal employment growth 

We construct the first dependent variable by scaling total municipal employment change over 

initial total municipal employment, i.e. municipal employment growth [(Lc,t – Lc,t-1)/ Lc,t-1]. 

We estimate a linear panel regression with year fixed effects to account for the time 

dimension of our short panel and year-specific aggregate shocks. We also control for 

idiosyncratic, time-invariant fixed effects that may influence employment growth across 

regions, such as geographical and other locational determinants, as well as heterogeneity in 

policies. Economic policy is made at the municipal, cantonal, as well as federal level in 

Switzerland, which complicates the choice of entity for the fixed effect. Corporate taxes, 

which may be argued to have a significant impact on employment choices of firms, vary both 

across municipalities and cantons. However, since the underlying data are assembled at the 

level of the municipality, we also work with municipal-level fixed effects. We cluster 

standard errors on the level of the municipality fixed-effect, so as to control for 

heteroskedasticity and serial correlation. The corresponding results are reported in Table (6), 

columns (1) and (2). Column (1) includes only changes in exchange rate measures and 

foreign demand, whereas in column (2) we also include interactions with respective trade 

exposures as regressors. Going back to equation (8), 𝛽1𝑥  captures the export-specific 

exchange rate effect, whereas 𝛽2𝑥  captures its interaction with export exposure of the 

municipality (xec,t), which we expect to magnify the effect observed in 𝛽1𝑥. Thus, in the 

absence of the interaction term, 𝛽1𝑥  alone captures the employment effect of the export-

weighted exchange rate; when the interaction term is included, the effect if captured by 

(𝛽1𝑥 + 𝛽2𝑥𝑥𝑒𝑐,𝑡). The same reasoning follows the interpretation of the coefficients 

(𝛽1𝑚𝑖, 𝛽2𝑚𝑖𝑚𝑒𝑖𝑐,𝑡)  with respect to the intermediate inputs channel and of the coefficients 

(𝛽1𝑚𝑐, 𝛽2𝑚𝑐𝑚𝑒𝑐𝑐,𝑡) with respect to the import competition channel. 
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Table 6: Baseline estimates: municipal employment growth and industry- 

weighted employment growth     

     

  Employment growth Industry-weighted emp grth 

 (1) (2) (3) (4) 

  ΔLc,t ΔLc,t ΔLc,t ΔLc,t 
     

Δex
c,t -55.19 -85.20 -3.246*** -2.743*** 

 (59.17) (109.3) (0.711) (0.492) 

Δex
c,t *  xec,t  -7,493*  -187.6*** 

  (4,391)  (27.67) 

Δemi
c,t 379.1*** 176.0 6.930*** 5.379*** 

 (103.1) (198.0) (1.296) (1.338) 

Δemi
c,t *  meic,t  16,116*  378.8*** 

  (8,749)  (45.52) 

Δemc
c,t -330.1*** -111.6 -3.759*** -2.762** 

 (85.62) (122.5) (1.094) (1.408) 

Δemc
c,t *  mecc,t  1,094  -13.74 

  (1,659)  (9.883) 

ΔGDP*
c,t 7.344** -0.778 -0.0629 -0.0957 

 (3.173) (4.830) (0.0548) (0.0907) 

xec,t  33.47  0.368 

  (45.04)  (0.355) 

mecc,t  -4.776  -0.0311 

  (3.371)  (0.0227) 

meic,t  -389.0***  -1.793** 

  (135.4)  (0.826) 

Constant -0.0159*** 0.00824 4.49e-05** 0.000127*** 

 (0.00489) (0.00736) (1.82e-05) (3.76e-05) 
     

Observations 9,136 9,136 9,136 9,136 

R-squared 0.238 0.241 0.385 0.512 
     

Note: Standard errors, clustered at the municipal level, in parentheses. All estimations include  

municipality and year fixed effects. Levels of significance: *** (1%), ** (5%), * (10%).  

     

In column (1), we observe a statistically significant negative coefficient on the import-

competition specific exchange rate, suggesting negative employment effects of the Swiss 

Franc appreciation through this channel, though the coefficient of the export-specific 

exchange rate is found to be statistically indifferent from zero. Everything else equal, an 

appreciation of the Swiss Franc fosters a substitution in consumption towards relatively 

cheaper foreign goods. However, we also estimate a very large and precisely estimated 

positive coefficient on the intermediate-inputs specific exchange rate, which is consistent 

with the "natural hedging" mechanism found in Fauceglia et al. (2014). Being a small open 

economy with a relatively limited domestic economy, Swiss firms are closely interwoven in 
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global value chains and source important parts of their inputs from abroad. Everything else 

equal, the relative fall in prices of these foreign inputs gives them a competitive edge, which 

leads to positive employment growth. Moreover, when comparing the magnitudes of the 

estimated coefficients in column (1), we find a much larger positive effect on the 

intermediate-imports channel than the negative effect on both other channels combined. 

 

In column (2), we include the interaction terms that reflect the exposure of each municipality 

to our three channels of exchange rate change transmission. Employment growth in 

municipalities increases with an appreciation of the imported input-specific Swiss Franc as 

municipalities host larger shares of employment in industries that use foreign inputs (𝛽2𝑚𝑖 is 

positive). On the other hand, the Swiss Franc appreciation is associated with negative 

employment growth for municipalities that host larger shares of employment in export-

oriented sectors (𝛽2𝑥 is negative). However, the remaining coefficients, including that of 

∆𝐺𝐷𝑃𝑐,𝑡
∗ , are statistically indifferent from zero in the results reported in column (2).14 

 

Note that the measure of the dependent variable employed in these regressions does not allow 

us to track where the growth of employment originates, or which industries have contributed 

to it. This is likely responsible for the imprecise estimation of the exchange rate effects via 

the three channels, reflected in the absence of statistical significance of the relevant 

coefficients in the results reported in columns (1) and (2), respectively. We therefore consider 

an alternative measure of the dependent variable below, which defines our preferred 

specification. 

 

3.2 Total industry-weighted municipal employment growth 

One problem with total municipal employment growth as the dependent variable is that it 

does not provide an identification of the source of growth by industry. Illustratively, let’s 

assume that municipality A’s employment grows entirely through additional restaurants, 

while municipality B’s employment growth has originated entirely in the chemical products 

industry and employment in both municipalities has grown by 5%. Then our measures of 

exposure to foreign trade are not able to distinguish between the source of employment 

growth in each municipality, leading to imprecise coefficients. 

 

In order to construct another growth measure that better reflects the industrial structure that 

drives total municipal growth, as well as the relative size of the municipality, we redefine Lc,t 

consistently with our regressors as follows: 

 

∆𝐿𝑐,𝑡 = 1

𝑛
∑

𝐿𝑖,𝑐,𝑡−𝐿𝑖,𝑐,𝑡−1
𝐿𝑖,𝑡−1

𝑖           (9) 

 

Defined as such, ∆𝐿𝑐,𝑡 reflects the overall growth contribution of each industry i in 

municipality c, taking account of the size of the given municipality in the total Swiss 

economy and equation (10) is therefore our preferred specification. We display the results 

keeping the previous structure of specifications of the estimating equation in columns (3) and 

(4) of Table (6). The additional variation in ∆𝐿𝑐,𝑡 now allows for a better identification of the 

various trade channels we are investigating. Relative to the results reported in columns (1) 

and (2), the estimated coefficients in columns (3) and (4) correspond better to our theoretical 

predictions as all coefficients of interest bear the expected sign and are statistically 

                                                 
14 Note that this lack of statistical significance could also emanate from strong collinearity between the 

regressors we use. 
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significant. For instance, a 1% appreciation of the export-weighted exchange rate in the 

results reported in column (3) is associated with a 3.25% decline in industry-weighted 

municipal employment growth, ceteris paribus and on average. This is offset by the 6.93% 

rise in industry-weighted municipal employment growth associated with a 1% appreciation of 

the imported input-weighted exchange rate. However, the overall employment effect is now 

negative as the coefficient of ∆𝑒𝑐,𝑡
𝑚𝑐 is -3.76. The combined average change in industry-

weighted municpal employment growth emanating from the Franc’s appreciation via the 

three channels, calculated using the three estimated coefficients and the mean values of the 

respective exchange rate changes reported in Table 4, is (𝛽1𝑥)∆𝑒𝑐,𝑡
𝑥 + (𝛽1𝑚𝑖)∆𝑒𝑐,𝑡

𝑚𝑖 +

(𝛽1𝑚𝑐)∆𝑒𝑐,𝑡
𝑚𝑐 = - 0.0138 + 0.0274 - 0.0151 = -0.00145. 

 

Significantly, this overall negative effect prevails even with the inclusion of the interaction 

terms in the results reported in column (4). To see this, note that the average effect of the 

appreciation via the export channel now is (𝛽1𝑥 + 𝛽2𝑥𝑥𝑒𝑐,𝑡)∆𝑒𝑐,𝑡
𝑥 ; that via the imported input 

channel is (𝛽1𝑚𝑖 + 𝛽2𝑚𝑖𝑚𝑒𝑖𝑐,𝑡)∆𝑒𝑐,𝑡
𝑚𝑖; and that via the import competition channel is 

(𝛽1𝑚𝑐 + 𝛽2𝑚𝑐𝑚𝑒𝑐𝑐,𝑡)∆𝑒𝑐,𝑡
𝑚𝑐. Using the six coefficient estimates and the mean values of the 

respective exchange rate changes and municipality-level exposure variables reported in Table 

4, the combined average change in industry-weighted municpal employment growth 

emanating from the Franc’s appreciation via the three channels is - 0.0117 + 0.0214 - 0.0111 

= - 0.00136.15 

 

It is useful to examine the robustness of our results and stability of coefficients given the 

presence of high degrees of multicollinearity in our estimating equation. In what follows, we 

therefore examine the effects via the three channels for different sub-samples of 

municipalities that consider industry concentration in terms of employment, dominant 

language spoken, high versus low shares of cross-border commuters, and rural versus urban 

regions. We also compare the effects between the manufacturing and services sectors. But 

before that we illustrate the regional heterogeneity in the employment effects of the Franc’s 

appreciation via the three channels on the map of Switzerland in the next sub-section. 

 

3.3 Regional heterogeneity in the employment effects via the three channels 

In this sub-section, the employment effects via each of the three channels are plotted on the 

map of Switzerland in Figure 6a; the combined employment effect of the three channels is 

plotted in Figure 6b. Following from the regional differences in the three exposure measures 

illustrated in Figure 4, the effects via the three channels exhibit considerable heterogeneity 

across municipalities. For instance, the employment effects of the Franc’s appreciation via 

the export and imported input channels are found to be the largest in absolute value for Basel, 

Zürich, Bern, Geneva and St. Gallen. In contrast, the employment effect via the import 

competition channel is the largest in absolute value for Rüegsau, Collombey-Muraz, Cressier, 

Kreuzlingen and Sevelen. Once again these differences emanate from variations in the share 

of municipal industry employment in total industry employment and the export, imported 

input and import intensities of the respective industries that a particular municipality houses 

in each case. Table 7 reports the top ten municipalities ranked in terms of the employment 

                                                 
15 We prefer calculating the actual change in industry-weighted employment growth emanating from the 

Franc’s appreciation via the three channels instead of working with marginal effects as ∆𝑒𝑐,𝑡
𝑥  ≠  ∆𝑒𝑐,𝑡

𝑚𝑖  ≠  ∆𝑒𝑐,𝑡
𝑚𝑐. 

If we instead assume that the three exchange rate appreciations are equal, then the overall marginal effect of the 

exchange rate appreciation on employment would = -0.12, given by the sum of (𝛽1𝑥 + 𝛽2𝑥𝑥𝑒𝑐,𝑡), 

(𝛽1𝑚𝑖 + 𝛽2𝑚𝑖𝑚𝑒𝑖𝑐,𝑡) and (𝛽1𝑚𝑐 + 𝛽2𝑚𝑐𝑚𝑒𝑐𝑐,𝑡). Thus, a 1% appreciation of the Swiss Franc would be 

associated with a 0.12% decline in industry-weighted employment growth, ceteris paribus and on average. 
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effects via the three channels.  
 

Table 7: Top ten municipalities ranked by employment effects (via the three channels) 
      

Municipality Channel 1 Municipality Channel 2 Municipality Channel 3 

Basel -4.783323 Zürich 7.482885 Rüegsau -3.270192 

Zürich -4.641428 Basel 7.05062 Collombey-Muraz -3.254926 

Berne -3.572671 Berne 6.403598 Cressier -3.025011 

Genève -3.467202 St. Gallen 6.152538 Kreuzlingen -2.999521 

St. Gallen -3.424038 Genève 6.129264 Sevelen -2.988856 

Kreuzlingen -3.397831 Kreuzlingen 6.08285 Niederweningen -2.906485 

Sevelen -3.314327 Sevelen 5.968194 Basel -2.895184 

Winterthur -3.249481 Winterthur 5.942642 Hinwil -2.86088 

Kloten -3.238716 Kloten 5.934366 Bellach -2.847337 

Emmen -3.215636 Collombey-Muraz 5.93149 Zürich -2.841334 

  

Many of the municipalities exhibiting these large effects are large and very well-integrated 

with foreign markets (in terms of export and import intensities). These cities host 

multinational firms and are major entry and exit points through their location vis-a-vis the 

Swiss transport network (airports, railways, highways) for products to and from Switzerland. 

For instance, the wholesale and machinery and equipment sectors are important drivers 

behind the large effects of both Zürich and Basle. For Zürich, the financial sector, and for 

Basle, the chemicals and transport and storage sectors are other important determinants of 

their large effects. In the case of Bern, the large effects emanate from the city’s importance in 

R&D and other business activities. 

 

In some instances, the estimated effects at the regional level do not directly correspond to the 

exposure measures plotted in Figure 4 because the concerned municipalities may be 

employing fewer people in sectors that are otherwise outwardly-oriented. For instance, the 

export exposure measures for the canton of Geneva are the largest for the basic metals, motor 

vehicles and chemicals sectors, but the average share of total employment in these sectors for 

our sample period is only 2.3%. Similarly, the city of Basel shows the largest employment 

effects (in absolute value) via the first two channels but not as much via the third channel, 

which can be explained by the dominance of its industrial structure in the chemicals sector, 

which faces little import competition. This is also confirmed by the employment effects 

reported in Table 8 for regions concentrated in the chemicals sector. In contrast, regions 

concentrated in tourism only report an effect from the appreciation of the import-weighted 

exchange rate and the effect is negative as expected (see Section 3.4 and Table 8 for details). 

 

Finally, note that despite the regional heterogeneity evident in Figures 6a and 6b, the 

following generalizations seem to hold: (a) regions that are more strongly exposed to export 

competition, also profit more strongly from the positive effects of the imported input channel; 

(b) the negative effects of stronger export and import competition tend to be more regionally 

concentrated, while the positive effects of the imported input channel are more widespread 

across municipalities; and (c) there is more dispersion in the values of the employment 

effects via the export and imported input channels relative to the respective means relative to 

the values of the employment effect via the import competition channel. 
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Figure 6a: Regional heterogeneity in employment change emanating from the Franc’s 

appreciation via the three channels 

 

Note: The red map plots changes in employment emanating from appreciation of the export-weighted exchange 

rate across municipalities; the green map plots these changes relative to the intermediate input-weighted 

exchange rate; and the blue map plots these changes relative to the import competition-weighted exchange rate. 
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Note also that the effects of the export and import competition channels are negative, which means that 

municipalities with the largest effects in absolute value will be ranked lower (shaded less) in the red and blue-

colored maps than regions with the smallest effects. Thus, in the red and blue-colored maps, municipalities that 

are shaded the least exhibit the largest effects in absolute value. 
  

Figure 6b: Regional heterogeneity in employment change emanating from the Franc’s 

appreciation: combined effect of the three channels 

 

 

Note: Unfortunately, the municipality of Zürich is not coded in the maps.
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3.4 Results for various sub-samples of municipalities 

In this sub-section, we examine the sensitivity of our baseline results to different sub-samples 

of municipalities that consider varying levels of industry concentration in terms of 

employment (defined as industry employment shares in total municipal employment 

exceeding 1%, 5% and 10%, respectively), dominant language spoken (German, French or 

Italian), high versus low shares of cross-border commuters in total municipal employment 

(with the threshold defined at the 10% level), and for rural versus urban regions of 

Switzerland (a municipality is regarded as urban if it’s population exceeds 20000 or 

population density exceeds 500). We also consider sub-samples of industry concentration in 

terms of employment in specific industries - agriculture, forestry, fishing (AFF); chemicals; 

computer, electronic and optical equipment (CEOE); and hotels and restaurant (H&R) - to 

examine the employment effects of the Franc’s appreciation via the three channels for 

municipalities concentrated in Switzerland’s niche sectors like watches, pharmaceuticals and 

tourism. 

 

The results from all these regressions are reported in Table 8. In each case, for the ease of 

interpretation, we report the actual change in employment growth emanating from an 

appreciation of the Swiss Franc via the three channels. To show the regional heterogeneity in 

these results, we also plot the combined employment effect via the three channels on the map 

of Switzerland for rural versus urban regions (Annex Figure 1) and for the three languages 

(Annex Figure 2), based on regressions run for these five different sub-samples. However, 

given that these regressions are run on sub-samples of our full data set, where 

multicollinearity may be more of an issue in a smaller sample size, these results are more 

suggestive than conclusive. 
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Table 8: Results for various sub-samples of municipalities  

 
     

Change in employment growth emanating from the appreciation of the Swiss 

Franc via: 
  

 Channel 1 Channel 2 Channel 3 Overall  

Sub-sample of:           

 
     

Labour share > 0.01 -0.0000912 0.0001630  0.0000718  

 
     

Labour share > 0.05 -0.0002057 0.0000123 -0.0000018 -0.0001952  

 
     

Labour share > 0.1 -0.0003195 -0.0000189 0.0002490 -0.0000894  

 
     

Urban -0.0003706 0.0006711 -0.0003443 -0.0000438  

 
     

Rural -0.0000004 0.0000009 -0.0000002 0.0000002  

 
     

AFF 0.0008440 -0.0014334 0.0007380 0.0001486  

 
     

CEOE 0.0000349 0.0048166 -0.0045773 0.0002742  

 
     

Hotels & restaurants   -0.0008047 -0.0008047  

 
     

Chemicals -0.0000786 -0.0006550 0.0007895 0.0000559  

 
     

Commuters -0.0001425 0.0002145  0.0000720  

 
     

Non-commuters -0.0000982 0.0001864 -0.0000977 -0.0000095  

 
     

German -0.0001304 0.0002988 -0.0001915 -0.0000231  

 
     

French -0.0000887 0.0000013 -0.0000002 -0.0000876  

 
     

Italian -0.0000838 0.0000061 -0.0000019 -0.0000796  

            

      
Note: Table reports change in industry-weighted employment growth emanating from CHF appreciation via 

exports (1), intermediate inputs (2) and import (3) channels as well as the sum of these effects. All 

estimations include municipality and year fixed effects, with the standard errors clustered by municipality. 

AFF = Agriculture, forestry, fishing; CEOE = Computer, electronic & optical equipment. 

 

Table 8 suggests that, relative to the findings for the full sample, the actual change in 

employment growth emanating from an appreciation of the Swiss Franc via the three 

channels is negligible. However, there are important differences relative to the hypothesized 

effects of the three channels. For instance, the employment effect via the export channel is 
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found to be marginally positive in municipalities concentrated in the AFF and CEOE sectors, 

possibly alluding to the inelastic demand for Swiss cheese and watches abroad. Similarly, in 

municipalities concentrated in the AFF and the chemicals sector and in municipalities where 

the industry concentration in terms of employment exceeded 10% in general, the 

hypothesized “natural hedging” effect of the imported input channel was found missing, 

possibly suggesting less intensive use of imported inputs. Interestingly in these very same 

municipalities, the negative employment effect of the import channel was found to be 

reversed, possibly alluding to the low import intensities of these sectors. 

 

Summing across the effects of the three channels, in a departure from the findings for the full 

sample, we observe marginally positive employment effects of the Franc’s appreciation in the 

AFF, chemicals and CEOE sectors (alluding to the inelastic demand for Swiss products in 

these sectors as well as the dominance of the imported input channel); in the sub-sample of 

municipalities with the share of cross-border commuters exceeding 10% (possibly emanating 

from the ability to hire more cross-border commuters); and in municipalities where the share 

of industry employment in total employment was above 1% (likely a threshold effect as the 

positive impact is reversed when the employment share is increased to 5% and 10%). In all 

the remaining sub-samples, the overall employment effect of the Franc’s appreciation is 

negative; for rural municipalities, the combined effect is virtually zero. 

 

Annex Figures 1 and 2 reveal the considerable heterogeneity in the combined employment 

effects for rural and urban regions of Switzerland, as well as in the German-, French- and 

Italian-speaking municipalities. Once again these differences emanate from variations in the 

share of municipal industry employment in total industry employment and the export, 

imported input and import intensities of the respective industries that a particular 

municipality in each of these sub-samples houses in each case. For instance, the top-ranked 

urban municipalities in terms of overall effects include Bern, Baden, Lausanne and Zürich 

and values of export and imported input exposures are also amongst the highest for these 

municipalities. 

 

3.5 Results for manufacturing vs services 

In this sub-section, we present the results from estimating the baseline equation (8) for 

industry-weighted manufacturing and services employment growth separately to examine the 

robustness of the overall findings to the inclusion of the servcies sector in the sample. These 

estimations employ year and municipality fixed effects and standards errors are clustered at 

the municipal level. All regressors are now constructed specific to the manufacturing and 

services sectors in the respective estimations. 

 

These results are reported in Table 9. Again, we report the actual change in services and 

manufacturing employment growth emanating from an appreciation of the Swiss Franc via 

the three channels but only specific to the services and manufacturing sectors, respectively. 

The own effect of services-sector specific regressors on industry-weighted services 

employment growth is found to be negative on the whole in these results with the effects of 

the three channels as hypothesized. The own effect of manufacturing-sector specific 

regressors on industry-weighted manufacturing employment growth is also found to be 

negative on the whole, though the effect of the import channel is found to be statistically 

indifferent from zero. 
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Table 9: Results for services versus manufacturing  

       

Change in employment growth emanating from the appreciation of the Swiss 

Franc via:  
  Channel 1 Channel 2 Channel 3 Overall    

       

  in SERVICES    
Sub-sample 

of: 
    

  

 
    

  

Services -0.0004099 0.0003134 -0.0000008 -0.0000974   

 
    

  

  in MANUFACTURING    

 
    

  

Manufacturing -0.0000978 0.0000926  -0.0000052   

             

       
Note: Table reports change in industry-weighted employment growth emanating from CHF appreciation via  

exports (1), intermediate inputs (2) and import (3) channels as well as the sum of these effects. All estimations  

include municipality and year fixed effects, with the standard errors clustered by municipality. Manufacturing  

comprises NOGA codes 15-37 and services comprises NOGA codes 50-52, 55, 60-67, 70-75, 80, 85, 90-93.  
 

The results in this sub-section suggest that the overall findings of the study are not influenced 

by the inclusion of the services sector in the study’s sample. 

 

4 Conclusion 

We have exploited exogenous exchange rate movements to identify trade-induced shocks 

across all sectors of the Swiss economy and transposed industry-level exposures to the 

municipal level, using detailed employment data on the entirety of Swiss firms. In line with 

theoretical predictions, we find strong evidence for three channels of employment effects of 

currency appreciation in the short- to medium-term: negative employment growth induced by 

increasing export uncompetitiveness and higher import competition, and positive 

employment growth induced by cheaper availability of foreign inputs. The combined average 

effect of the three channels on employment growth is negative in our preferred results, with 

significant heterogeneity across municipalities and for sub-samples that that consider industry 

concentration in terms of employment, dominant language spoken, high versus low shares of 

cross-border commuters, and rural versus urban regions. Further research may investigate the 

qualitative dimension of labor market adjustments more closely. Moreover to the extent that 

data availability makes this possible, an extension towards wages and part-time work may 

build upon the methodology developed in this paper and provide evidence beyond adjustment 

in total hours worked. 
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Annex Figure 1: Results for rural versus urban municipalities 

 

 

 
 

 

 
 

 

 
Note: The orange map plots the combined employment changes emanating from an appreciation of the Franc 

across rural municipalities; the purple map plots these changes across urban municipalities. 
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Figure 8: Results for German- versus French- versus Italian-speaking municipalities 

 
Note: The red map plots the combined employment changes emanating from an appreciation of the Franc across 

German-speaking municipalities; the blue map plots these changes across French-speaking municipalities; and 

the green map plots these changes across Italian-speaking municipalities. 
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